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Introduction

1 Introduction

The software serves for controlling a LEED/AES ErLEED 3000D control unit by a RS232
interface. This interface is standard equipment of the unit. The unit can be operated in various
modes. It is not possible to change the mode by the program presented here. These modes can
be selected only by the plug on the back plate of the unit.

As mentioned earlier control of the unit is effected through the interface RS232. This control is
in competition with control by the keyboard of the unit which cannot be deactivated with the
software. The control with the keyboard has always priority to the commands entered via the
interface. The display on the PC is updated frequently and the general display of the values has
two fractional digits.

In the AES mode a lock-in amplifier can be controlled additionally. The following description
refers to a full version of RFA-PC. In some (freeware) versions (labeled ErLEED-PC), however,
the user is only capable to control all voltages but not to perform measurements, i.e. to record
AES data. This applies for LEED customers only. These customers can skip everything related
to AES.

ErLEED RFA-PC Control and Acquisition Software 1



Chapter

System requirements

2 System requirements

Requirements for operating the software are:

Windows 95, 98, NT4, NT 5 or 2000

Pentium PC is recommended

at least 128MB RAM

VGA Display with a resolution of at least 800 x 600

one serial interface (two with an optional external lock-in amplifier)

ErLEED RFA-PC Control and Acquisition Software
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Additional hardware

3 Additional hardware

The devices and the PC are always connected through RS232 interfaces.

In order to record additional test signals in the AES mode an ADIODA-12 (of the brand
WASCO) A/D-converter board can be integrated in the PC.

The drivers for the hardware components listed above are already integrated in this software
version. In case other components, i. e. a different A/D boards, are to be implemented the
software can be upgraded with the necessary drivers by the software producer.

An integrated lock-in amplifier is used. Optional an external lock-in amplifier of the type EG&G
model 5106 or 5105 can be used in the operating mode AES.

nr
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Installation

3

4 Installation

The software installation is implemented under Windows. Insert the floppy disc ErLEED
Controlsoftware (RFA-PC) and start SETUP.EXE after having selected the disc drive in the file.

-3

The installation of runtime engine of National Instruments and of the RFA-PC control software is
implemented. There is a default for the directory for the RFA-PC. By the installation a program
group is established over which the software can then be started.

Now the RFA-PC Software is completely installed. For LEED customers only the software is
called ErLEED-PC as a RFA-PC (freeware) version with restricted functionality. The following
does not apply for LEED customers with ErLEED-PC:

-3 3

The serial number printed on the disc labeling has to be in accordance with the serial
number on the unit. If this is not the case no operation is possible, the operating
modes LEED and AES cannot be selected.
The serial number of the control software is being shown in the window About.. The
serial number of the unit is written on the back plate.

3 _3

A keyfile is installed with a set-up routine coming with the software in a
separate folder. This keyfile has to be installed in the same directory than the
software itself to ensure communication between the unit and the PC.

4 ErLEED RFA-PC Control and Acquisition Software
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Connecting the devices

5 Connecting the devices

Before starting-up the system and the software for AES the devices must be connected with the
included cables as shown in figures 1. Figure 1a describes the connection of the ErLEED
3000D unit with an integrated lock-in amplifier. If you have an external lock-in amplifier, you
must connect the devices as shown in figure 1b. As any COM-interfaces may be chosen, these
figures are only an example.

multipin cable

12 pin feedthrough

ErLEED 3000D

[Com1] Grids/e-gun
locli<r-1|n HV - feedthrough
Collector
Filter Unit
BNC
PC
Signal-
output
figure 1a: connecting the devices with integrated lock-in amplifier
ErLEED RFA-PC Control and Acquisition Software 5
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multipin cable

12 pin feedthrough

ErLEED 3000D

Grids/e-gun

B

HV - feedthrough

fref Collector

Filter unit

Signal-
output

Lock - in amplifier

figure 1b: connecting the devices with external lock-in amplifier
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Starting-up the control software

6 Starting-up the control software

ARARERARREAARREREARAREARARREARARARARRERERRARERAAARAERARARAARRAE

11! Attention IlI
In the operating mode AES as well as in the LEED mode there is no modification of the
present state of the unit when starting the control software, i. e. all configurations of the
unit are saved. A complete parameter setting of the unit apart from the cathode is
implemented only by loading the configuration file. There are input elements for
adjusting individual voltages and a separate window for manipulating the cathode
control.

Differences in the firmware of the unit

If the version number of the firmware of the unit is less than 1.1 a booting of the unit is
implemented after starting the control software and adjusting the interface of the unit.
The status display of the oscillator switches will be correct only if they are in OFF-state
while starting the control software and if modifications are implemented only with the
PC.

L2 2 2 4 REARRERAANRRRAARARARRR A AR AR AR RRReidd

Switch on the PC and the unit after connection of the unit with the PC through the interface
RS232. Now start the control program under Windows and adjust the interface to which the unit
is connected under the menu item Interface. The control software starts immediately
communicating with the unit. If the communication is without errors and the serial numbers are
the same the software switches over to the present mode of the unit.

The operating mode LEED offers a main window for setting module voltages and a window for
cathode control.

The graphics display is the main window in the operating mode AES. For adjusting the voltages
click on the menu item modules\aes-modules. A window containing the variable voltages
appears. If there is a lock-in amplifier of the type EG&G 5106 or 5105 it can be operated by a
further COM:-interface. For opening the interface select the menu item Interface\Lockin in the
operating mode AES and click on the open key in the window interface. By selecting the menu
item Jock-in! a window is opened that displays the present configurations and in which the
parameters of the lock-in amplifier can be adjusted; e. g. the function Auto Quadrature Zero can
be triggered. After having set the ramp values under the menu item measitimelramp the
execution of the ramp can be triggered by clicking on the start key in the main window.

The program is quitted by the key combination ALT-F4 or by the quit key. An inquiry follows in
order to prevent unintentional termination.

ErLEED RFA-PC Control and Acquisition Software 7



6.1 The Ini-file

When leaving the program the /ni-file is produced automatically. It is stored in the same
directory as the program and contains information on the last program run. it serves to reset
system configurations. The following data is stored in the Ini-file:

® |nterface number for the unit
® |nterface number for the lock-in amplifier
® |ast configuration file

last batch file

If autoopen has been selected for the interface, the interface is opened when starting the
program. Only the parameters of the active channels and their configuration of the configuration
file applied last is loaded. The voltage values of the modules are not read-in by the file. The
name of the batch file serves as default for a batch run.

6.2 Operating the software

Regarding the operation the software follows the Windows standard. Examples are activation of
the next element by the tabulator key or selection of the desired element by the control key
together with the underlined letter. Modal windows, that are framed blue, suppress the operation
of all elements, until it is closed again.

Operating a numerical input element

By standard a numerical input element is
structured as shown in figure 2. The parameter Ilnpm field |

can be put in directly (numeric keypad). It can also

be adjusted after selecting the field, clicking on the \
field name with the mouse or by addressing the
field with the tabulator key, with the cursor keys
up/down, or by activating the corresponding cursor
on the left side of the numerals. When entering
directly, the parameter will be taken only when the
returnkey has been pressed or an other element
has been selected. Change of the input
If there are no cursor keys in the entry window, this field for one step
element is only for display. Then the parameter
cannot be altered by the user.

0.00000]

Name of the input field

figure 2: numerical input element

8 ErLEED RFA-PC Control and Acquisition Software
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Operating modes of the unit

7 Operating modes of the unit

All figures in the following text have the structure of the software version 1.20. The indicated
adjusted values are not necessarily the best in reality.

The control unit has various operating modes which exist also in the software. Additionally there
is an operating mode of the software in which no unit is connected.

The following operating modes are possible:

1. No connection to the unit NOTCON
2. Unit in the operating mode CAL/OFF
3. Unit in the operating mode LEED

4, Unit in the operating mode AES

With the software the user can select the desired operating mode of the unit. With no
connection between the PC and the unit (interface not open, unit not switched on), the program
is in operating mode 1. If there is a connection the present operating mode of the unit is
selected. The operating modes 2 or 3 and 4 depend on the connection of the unit to the optics
and on the closed sense contact. By the software you can switch between the operating modes
3 and 4.

If any changes occur during the operation, e. g. the unit is booting, all input elements are locked
and the user is informed. As looping of the optics may trigger a reset of the unit, and the PC
does not realize whether there has been a change of mode or a reset at the unit, the PC-
software does not switch automatically to the new mode.

All control elements for manipulation of data at the unit are blocked. Now you can store all data
and measured values.

Then press the checkunit key in the menu interface. Now the new status is determined and the
software automatically switches to the mode selected at the unit.

ErLEED RFA-PC Control and Acquisition Software 9



7.1 The interfaces

The interfaces for the unit and the lock-in are I

selected in the same way. The transmission f— _
parameters are defaults for devices, only the §  activ: NONE
interface number can be modified. figure 3: shows | = o530
the structure of the window opened by selecting ; ik :

the menu item interface\unit in the menu list. A _;';
driver is implemented for the RS232 for both jeeuvage
devices. By the parameter key a window is opened L1 testgpib
displaying the present interface parameters and for
adjusting the desired interface number for the
device. The open key opens the interface and
checks whether the appropriate device is
connected. If this is not the case there is a failure
report. As long as no interface has been activated
there is a NONE in the display line of the active
interface. The close key closes the connection.

o

[ ] open interface at programmstart

[agen} [giose } {pa:_amé%er]

figure 3: interface window

The quit key terminates input and closes the window.

Activating the option open interface at programstart has an effect only when starting the
program the next time. As described in 6.7 The Ini-file the interface data is stored when quitting

the program. If this option is activated the interface is opened automatically when starting the
program. The same check-ups are implemented as when opening manually.

7.2 No connection to the unit

4]

L X

This mode is taken on if the
interface has not been opened
or if the unit has been switched
off. The unit mode CAL/OFF is
a different mode. Select an
interface (e. g. COM1) under
the menu item interface in order
to set up a connection with the
unit. figure 4: operating mode | ,:(}
not connected shows the | .,f;,'}f?:w?},—-,.j;g,;éau,
screen layout of this operating
i

mode.

figure 4: operating mode not connected
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7.3 Unit in the operating mode CAL/OFF

As long as the unit is in the
mode CAL/OFF (unit switched
on, no operating mode selected
or during self-test) the program
is also in this mode. If the self-
test was successful and an
operating mode has been
selected for the wunit the
program also switches to this
operating mode. Preconditions
are that the unit is connected to
the PC and the interface is
open. The screen layout of this
operating mede is shown in
figure 5: operating mode cal/off.
The user can modify the
program status only by closing
the interface to the unit or
selecting an operating mode at figure 5: operating mode cal/off

the unit.

In this operating mode the unit is inquired constantly, hence changes of the operating mode are
recognized immediately.

7.4 Unit in the operating mode LEED

If the LEED mode has been selected at the unit by plugging the optics connection cable into the
main-jack and selecting the mode in the system menu of the unit, the program also branches
into this mode after the unit has terminated booting and its connection has been set up.

7.4.1 Surface
The basic surface structure of this operating mode is shown in Figure 6: Operating mode LEED.

All the display elements of a module are put together into a frame. Input elements can be
recognized by the cursors on their left side for voltage increasing/decreasing. The first element
displayed after the module name is always the actual value indicating the value measured at the
signal output. Slight differences may occur between the set nominal value and the measured
actual value.

Depending on the module type the nominal value for Gain/Offset/Value can be preset.
Regarding display, please note that in the case of certain modules the output voltage is related
to the energy in a default function. This is the reason for a possible difference between the sum
of the nominal values and the actual value. The nominal value is always greater or equal the
actual value. The screen is an exception, as in this case the function has a negative sign..

There is a separate window for adjusting the cathode. Only the present state and the set values
are displayed here.

ErLEED RFA-PC Control and Acquisition Software 11
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intermn ."0';._

|Suppressor (V] Cathode V]
‘ s
Geinl & Gain T 000) [lmon(A)
el

nominal values of
Gain and Offset

Meml ~ Mem2  DIM

(5:3) (-Set) (Up)

e [+

actual value display
(no display)

control panel of of the
memory and dim
functions of the unit

4.2 T

Figure 6: Operating mode LEED

7.4.2 Surface functions

The following surface functions are available:
file menu contains
e |oad/store configuration
e activation of an input window for comments
modules menu contains
e window for cathode adjustment
interface menu contains
e configuration of interface to the unit
options menu contains
e set-up window for service parameters (only with password)
e change of the unit mode
about menu contains
e information window
quit menu contains
e program end
Further elements:
e key for quitting the program after repeated inquiry
e display elements for all values
e configuration elements for all variable voltages and energies
e non-locking key for operating the memory functions of the unit (Mem1, Mem2).
e non-locking key for dimming the display of the unit (DIM)
The functions are similar to the functions of the AES mode and are explained there in detail.

12 ErLEED RFA-FC Control and Acquisition Software



7.5 Unit in the operating mode AES

If the operating mode AES has been selected at the unit by plugging the optics connection
cable into the main-jack and selecting the mode in the system menu on the unit, the program
also branches into this mode when the unit has finished booting and its connection has been set
up. Unit control and lock-in amplifier control are important features of this operating mode. To
this end the second RS232 is necessary. The measurement values of the lock-in amplifier can
be re-read and stored. During a measurement run the measurement values can be displayed
online in a graphics display with a vector line. All configured data and measured values can be
saved in a configuration file and also loaded again. After a configuration file containing
measured values has been loaded, these values are displayed in a graphics display. To avoid
misinterpretations the graph and hence the measured values disappear when module
parameters are altered or a new measurement is started.

7.5.1 Surface

The basic surface structure of this operating mode is shown in figure 7: operating mode AES.

= -
file_moduls meas lock-in! oscillator! run batch! graphic interface options channels! about! guit!
Detector /-—-—- |SnaE cursor f { 0N ) autoscale b
: o / etector
{ freeze -}_ 100.00 - : 00-5
(restore) = J0.00- ‘ : ‘ I | Wo0-§
=" 80.00- fopes s % 00-§

““|control elements of

the graphics ®
T N oo | display field in the

display elements of main graphics

the snap cursor i

0.00-, ; ; E : . ; ; ; o ;
000 500 1000 1500 2000 2500 30.00 350

present voltage of the
detector

_ ;'_10!].30-: SRR AT
i 5_-.30."; i i N\ : Display area extra

- |graphics

e ~|parameter of the measure.ment -
b : ramp (display, no input)
: 2000 2500 30. 0. i .U 5000 5

000 500 1000 15

3 / g " |present status of the

'ujramp control elements

start delay meas time sleep time | cathode (no input) catho: (A] L
.....0000 . 1.000] oo HEE | 0.00;
Ramp min Ramp max Ramp step Hamp act

0.0000 ssp000; [ 10000 0.0000;

figure 7: operating mode AES
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7.5.2 Surface functions

The following surface functions are available:
file menu contains
¢ load/store configuration
¢ opening of an input window for comments
o output of measurement values in DBF-format
modules menu contains
o configuration window for module voltages
o configuration window for the cathode
o to-zero fill of all voltages
meas menu contains
¢ configuration of ramp parameters
¢ shift of automeasure function
lock-in menu contains
¢ configuration of the lock-in amplifier
oscilator menu contains
o oscillator configuration
run menu contains
e ramp start
batch menu contains
e start of a batch run
graphic menu contains
o configure graphics options
o load additional graph
interface menu contains
o configure interfaces for unit and lock-in
options menu contains
o configuration window for service parameter (only with password))
¢ change of the unit mode
channels menu contains
o activate/deactivate channels
o selection of the measurand
Further elements:
e key for quitting the program after repeated inquiry
o keys for ramp control
o cursor for zoom and signal measurement in the main graphics

7.5.3 The file menu

All configuration data is stored in ASClI-format. You are strongly advised not to manipulate this
file with an editor.

7.5.3.1 Store configuration

All variable parameters are stored in a file. The file can be loaded only in the operating mode it
has been produced in. No file exchange is possible between LEED and AES mode. The file
name can be defined either directly or by selection out of a file selection box. These files can be
exchanged between different units.

As long as no manipulation of modules or ramp parameters has followed the measurement, the
user can decide whether the measured values (graphical data) is also stored in the file together
with the parameters. The parameters of the lock-in amplifier are always stored in the
configuration file.

14 ErLEED RFA-PC Control and Acquisition Software

77y

-3

-...3 _3 __3

-3

3

3 13

~3



7.5.3.2 Load configuration

A configuration file generated in the AES mode is loaded. Before selecting the file the user can
decide whether the lock-in parameters and a set of measurement values, if existing, are also to
be loaded from the configuration file. The data on the measurement values switches over the
defaults for the file extensions and in this way controls the display in the display box. It is always
possible to load a file of an other group. If a file has been loaded containing measured values
the values are then graphically displayed.

Not all parameters are read in when loading a configuration file. This concerns configurations of
documentation such as the interface configuration, when and in which program version the file
has been generated and parameters not desired by the user (lock-in amplifier or measurement
data). If a data set of a selected file is faulty it will be ignored and not accepted, the standard
values are set and the user is advised.

The parameters of the cathode are very critical, therefore they are treated separately. If there is
any difference between the set and the read-in parameters the user is advised. You can then
decide whether the new values are to be taken over. There is no automatic alteration of cathode
parameters at the unit.

Any alteration of cathode energy must be triggered by the user in the cathode window.
After loading the data the configuration parameters for the modules are transferred to the unit. If
a data set of measured values has been loaded it is displayed in the graphics. If parameters for
the lock-in amplifier have been loaded they are set.

7.5.3.3 Store measured values in data base format

After a measurement run the generated data can be filed in data base format. This means that
the values are put out in lines separated by tabulator and with a declaration line on top
describing the individual columns. figure 8 shows an example.

Nr Scan Detector CH--2 CH--3 CH--4 CH--5 Beam

0000 0.000000 0.000000 -3.649902 0.000000 -3.588867 0.000000 1164708.000000
0001 1.000000 0.000000 -3.154297 0.000000 -3.176269 0.000000 1357636.000000
0002 2.000000 0.000000 -2.978515  0.000000 -2.944336 0.000000 1383594.000000
0003 3.000000 0.000000 -3.156738  0.000000 -3.244629 0.000000 1308932.000000

figure 8: example of a data base file
You can use this file format to import the data into other programs.

7.5.3.4 Editor
This menu item activates the editor NOTEPAD.EXE included in the Windows standard package.

7.5.3.5 Print

To document measurement results the main graph :
with all measurement signals can be printed by a [PRINT| [New Text] (Delete Tox)

Windows printer. 7 Y
To this end a graphics window is opened that displays We geprcowpwt  [eolor]
all graphics contained in the main graphics of the figure 9: print control panel

main panel. In addition the control window for print

output is opened as shown in figure 9. In this window text windows can be generated that can
be placed anywhere on the screen. A newly generated text window has to be activated before
text input by clicking with the mouse. The text that has been put in appears together with the
graphics on the printout, the headline of the text window serving to place it is not printed. The
graphics panel can have any title you like. The result can be printed by a printer installed under
Windows. The user can choose between a color and a black-and-white printout of the graphics.

L
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Before starting to print you can
select a printer, and, if necessary,
adjust the parameters. The ok key
starts the print procedure.

dpes it
E Requested:

Take care that the parameters X-
Resolution and Y-Resolution are in
accordance with the selected

E Adctual

printer. Paper Width and Paper . Yo
Height must be indicated in 1/10 % -1 | Heguesied

| Aetual,

mm. This, however, refers to
portrait format. If a postscript
printer is wused it might be
necessary to implement paper
alignment (portraitlandscape) in
the print menu under Windows
system control.

| Requested: 2 Landscape | |
S Actual: Landscape |

. . : figure 10: parameter setting for the printer
figure 11 shows the window that is

to be printed with the graphics and texts. In this example an additional graph was loaded in the
main window (see 7.5.70.7 Load graph), that is put out in the print window, too. This graph has
a dotted line.

graphic output

free define d ‘fcxt
1 i

| )
Ul lext mes |
“{cerzevi |

S8 160 170 180 190 vd0  zip 220 230 240 280 zem 20 280 230 3to

figure 11: graphical output for the printer

7.5.3.6 Comment

Selecting this menu item activates an input window for editing comments up to a length of 20
lines. This comment is stored in the configuration file, not in the Ini-file. When loading a
configuration file the comment contained in it is also loaded. If a configuration is stored after a
file has been loaded the loaded comment is stored in the new file, hence it is passed on.
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7.5.4 The module menu

7.5.4.1 AES - modules

All display elements of a module are put together into a frame. Input elements can be
recognized by the cursors for voltage increasing/decreasing on their left side. The first element
displayed after the module name is always the actual value of the module indicating the actual
value measured at the signal output . Slight deviations between the set nominal value and the
measured actual value may occur. Depending on the module type the nominal value for Gain,
Offset and Value is variable. Regarding display please note that, in the case of several
modules, the output voltage is related to the energy in a preset function. This may result in a
difference between the sum of the nominal value and the actual value. Then the nominal value
is always greater of equal than the actual value.
AES ErLEED DIGITAL

atch! ﬂrplllc inrla:c

This window displays the
parameters set at the unit

P e | and  contains  also

a.ﬁ..‘.aé%:.#@m;s- moo-| elements to manipulate

00 :;;’Z; them. The cursor keys can

: e ww.. | be operated with three

Energy (eV] Wehnelt [v] Anode V] acg- setting speeds. The
:30320%(; s ’266?01 e Viewing the Cathode settlng_ speed IS
e Ewl o S Values (no input) Eetermlned c5)3,( gdl?_eco?ld

ey pressed additionally

e o wm“_w{f _ “ew | (shift or control). If the
O 503,00 000! | cursor key is pressed only

Oftset | omset ¥ sgi00| moagmy T Tdon) : || alterations of all modules
but the collector are

implemented by one volt

Colloctert. | [Rsmpiewl]

i s . _ incremen?s. The collector
T Ty ﬁ sl Mes2 DM has an increment of 50
" |Save and Store Moduls ; Ga) GarCw) volt. If the shift key is

into Unit Memory . mae ) e pressed additionally the
g ) (59 increment is multiplied by

10, with the control key it

is multiplied by 100.

There is a separate
window for cathode control where only the actual status and the set parameters are displayed.
The keys memory Set/recall and DIM up/Down correspond to the unit in their functions. The
memory functions are executed by the unit and can be used e. g. for intermediate storage of
module configurations. The memory function is triggered by double-clicking on the
corresponding key, the DIM function by a simple clicking.

figure 12: AES -modules

7.5.4.2 Setto zero

This function sets Gain/Offset/Value at zero volt in the case of all modules except from the
cathode.
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7.5.4.3 Cathode control
To protect the cathode it is controlled in a separate window.

figure 13: shows the layout. ugumda
Cathode control is completely different from the control of
the other modules. The cathode has a preset nominal value
for the energy while the other modules have a preset value
for the voltage. In order to protect the cathode from damage
the voltage is adjusted by a maximum increment of 0.1 volt _BE51(A) Delta
and a minimum delay of 1.0 seconds. The user can modify 160 (4) alamievel
these parameters to get a smaller or lower increase. The @ Remp
smaller the resistance the smaller the increment should be.
In the worst case the set point (see below) can be
surpassed by % increment. The reason is the change of
resistance by the heating. The faster the cathode ramp is
implemented the bigger the time-lag. -
The switch cathode activates cathode control. After start-up figure 13: cathode control

the cathode voltage always equals zero.

After the nominal value (set point) of the energy has been set control by the start key can be
activated. The label changes to stop. The key can be used only if the cathode has been
switched on. You receive the nominal value for the energy by variation of the cathode voltage.
The abort condition is that the deviation of the measured energy (actual) is below the threshold
(delta) defined by the user. The default of the delta is absolute and in ampere. When the
nominal value is reached the labeling changes back to start. If the cathode energy changes, e.
g. by heating, there is no automatic adjustment. To correct the value the user has to activate
cathode control again.

The parameter alarm level is a maximum mark system default that must not be surpassed by
the set point. If a greater value has been entered the system puts out a warning. The parameter
update ampere indicates how often the cathode energy is measured and displayed.

The window is left by the ok key. This is possible only if the nominal value has been reached in
the case the cathode is switched on, or if the cathode is switched off.

0 ec) updum ampere
al;) ramptime

m rampstep

R e e

$ 180 (A) setpoint

7.5.5 The Meas-menu

7.5.5.1 Setting of parameters for ramp control

The ramp parameters displayed in the main window can be adjusted in the window shown in
figure 14:

The following parameters are to be set for ramp control:

1. start value of the ramp

(ramp min)

1. final value of the ramp

start datay . measure time sleep time dn;play updnte rate
(ramp max) § omj & 1200] 8 oa0) =
2. increment (ramp step) = e . (gancat]
3. measurement time per ?m?g':;n;; ?m':n;?: a‘.ﬂmp s;:’; -
step (measure time) vy ST >
4. waiting time after setting figure 14: ramp parameters

a new value (sleep time)
5. waiting time after setting the first value, start delay (start delay)
The configurations are variable only if no measurement is active. The numbers can be put in
directly, they can be manipulated by the mouse or the cursor key.
If, with activated lock-in amplifier, the measurement time (measure time) per step is smaller than
the time constant of the lock-in filter, the user is informed when leaving the window. You cannot
modify the lock-in parameters in this window. There is a warning every time a measurement is
started.
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By the ok key the set parameters are accepted and the window is left. The cance! key leaves
the window without accepting the modifications for storage.

The parameter startdelay serves to define a one-time delay at the beginning of measurement.
As in the most cases the actual value of the ramp does not conform with the start value, a
waiting time is necessary after setting the first ramp value, that may result in a considerable
jump, in order to stabilize the system. Before a new measurement is started there is a waiting
time indicated in the parameter sleeptime for all further steps, that are generally decisively
smaller.

7.5.5.2 Automatic measurement

The active state of the switch automeasure is marked by the symbol v" before the menu item. If
there is no measurement, i. e. no ramp is active, there is one measurement of the measurand
set as main channel after the time set with the parameter display update rate has expired. The
value is put out in the bar chart on the right of the graph. This display is shown also in figure 12:
AES -modules. Hence the influence of a modification of module voltage on the measurand is
clearly and immediately visible.

7.5.6 The lock-in menu

If you are using the integrated lock-in
amplifier you get the panel shown in
figure15.

All parameters relevant to the user for
controlling the lock-in amplifier are ‘ A e g
displayed in the panel. There is a Timo constont]  Sersitviyl  Filloislops]  Dynsmicrasewe
supervision of limit values for every g tomv] § edbocovel G Hirsserve|
element. The key Find Peak triggers the -
function to find the phase with the
maximum X - Result from the amplifier.

If you are using the external lock-in
amplifier, you get the panel shown in
figure 16

All parameters relevant to the user for
controlling the lock-in amplifier are
displayed in the panel. There is a
supervision of limit values for every
element. The parameter descriptions are
to be taken from the handbook of the
amplifier.

The key Auto quad triggers the function
auto quadrature zero at the lock-in
amplifier. However, the amplifier does not
echo after completion. The user can only
supervise the signal phase and the X
component that express the state of the
function.

The key Auto x offset triggers the function
auto offset at the lock-in. The current [ =
output signals of X and Y are moved to the figure 16: external lock-in amplifier
zero line. A maximum of 20 % of the

sensitivity can be used as offset. Manual setting of the parameters is also possible.
Alterations of the configuration parameters are passed on to the amplifier immediately. The
display elements in the lower third of the window, e. g. for the X and Y components , the signal
phase etc. are up-dated permanently. Modifications of the configuration parameters are
immediately visible. The percent displays for the X and Y components conform with the
measured values returned by the lock-in. These are normed at 1000 independent of the

090
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