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1 Introduction

The INFAS NTC software package is an optional extra available with SIOS MefRtechnik
GmbH’s miniature laser interferometers, and allows both configuring an interfaced interfer-

ometer and acquiring and analyzing measurement data.

The software includes routines for analyzing the following types of input data:

e base values (readings of the power-supply/signal-processing unit’s counters),

e averaged values (moving averages, where the number of base values to be included in
averaging may be present by users), and

¢ filtered values obtained using the filtering algorithm chosen.

The software’s major task is displaying measured lengths, corrected to allow for changes in

the laser’s emission wavelength, onscreen.

The following other types of data may also be acquired and displayed onscreen:

e ambient temperatures,

e the current barometric pressure, provided that the interfaced interferometer is equipped
with a pressure sensor,

¢ relative humidity, provided that the interfaced interferometer is equipped with a relative-
humidity sensor,

e corrected wavelengths, corrected using the Edlen equation and the current values of envi-
ronmental parameters,

e angles, provided that the software has been configured for measuring angles, and

¢ interrelationships among individual plotted curves in the case of, e.g., multichannel metro-

logical systems.

The software allows computing differences between pairs of consecutive data points,
speeds, and accelerations from interferometer signals, any and all of which may be displayed

onscreen and saved to a file.

The software has been designed for use with any of SIOS Melitechnik GmbH’s miniature
interferometers and may be adapted to suit various measurement tasks by, e.g., adding a
motor controller or reconfiguring it for use with multi-axis systems, by either SIOS Melftech-

nik GmbH or by users.
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2 System Requirements

Our INFAS NTC for WINDOWS software package is supplied on a CD-ROM. The data cable
supplied with the basic interferometer is used to connect the power-supply/signal-processing
unit to a PC via the latter’s serial interfaces (COM1 through COM32) or USB-port.

The functionality of the current version of our INFAS NTC software package has been tai-
lored to suit the latest version of our laser-interferometer signal-processing electronics. Con-
sult us regarding using the current version of the software package with older versions of our

signal-processing electronics.

The minimum system requirements for running the software are as follows:

e a standard PC equipped with at least a Pentium Il CPU, a VGA graphics adapter, and an
appropriate monitor and

e a hard disk having at least about 3 MB unused storage space for the software, plus at
least another about 5 MB unused storage space for caching data, running

e Microsoft Windows 95 (the second or later editions thereof), Windows NT, Windows 2000,
or Windows XP.

The PC’s USB-port may be used under Windows 98 (Release 2 or later releases), Win-

dows 2000, or Windows XP only, and requires acquisition and installation of the optional

USB-driver offered.

The software may controlled using a mouse or from the keyboard. Use of “hot-keys” is de-

scribed in the appendix.

3 Installing the Software

Start Windows. Insert the CD-ROM containing the software into the PC’'s CD-ROM-drive.
Click on Start, click on Run, enter the command line [Drive Letter]:\setup, click on OK, and

then follow the onscreen instructions to install the software.

The installation routine will create a directory and copy all files needed for running the soft-

ware to that directory.
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4 Using the Software

4.1 The Opening Onscreen Display Page

Before starting up the software, verify that the interfaced interferometer has been properly
connected to the PC and has been switched on. A window for selecting the language (Ger-
man or English) to be employed will immediately appear onscreen the first time the software
is started up.

Language %] |

L3

" Deutzch * | English

Fig. 1: The window for selecting the language to be employed.

Call up the INFAS NTC-software, which will bring the opening display page shown in the fig-
ure below onscreen.

Title Bar Menu Bar Symbol Bar
EINFAS - Interferometer Software _ O] x|
File Settings Measurement Processing ‘Window /lnfo

Jn‘-a@@-o"al‘m

Exit Saye Eastmode Frint Start Stop [ rits: Brocessing Sebiazen

Wersion :

; Numeric Display _|

0.000-

$

LMeasur.value : Channel 1: Measur. value

™ Display
% v/t Fenster ~=ol ll, Window
s @ @@P S 588 & 08 /
1
0.5
um _I_
-0.5
B
Current curve : 20 40 a0 20 100 120 140 180 180 200
Channel 1 : Measur. valus 0-208,128 [s]
[ |
F3=1000.00Hz Fin=3.91Hz Status
=1000. 13 =3, .
stos [jf — b __— Window

['You connect to device with a "Start” button [

Fig. 2: The opening onscreen display page.

The contents of the various bars and windows are as follows:
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o Title Bar: “INFAS - Interferometer Software”

e Menu Bar: Lists the designations of the menus for calling up the various individual soft-
ware functions.

e Symbol Bar: Buttons for rapidly accessing all major software functions. Brief “help” texts
describing the various individual functions involved will be displayed whenever one of the
windows or dialog boxes is called up.

e Display Window: Numeric Display windows, “Y/t"-windows (cf. Fig. 2, above), and win-
dows for displaying the numerical contents of data sets, plots of sequences of measure-
ment data and data sets that have previously been saved.

e Status Window: Useful tips and information on the status of processing and communicat-

ing with the metrological system.

The course of software execution must be configured to suit the interfaced hardware and the

measurement task involved before starting each measurement run.

4.2 Configuring the Software
4.2.1 Interface Settings

Our INFAS NTC-software is capable of scanning as many as six data channels, where the
number of channels available will depend upon the interferometer involved, and processing
as many as eight environmental parameters for each data channel. In its standard configura-
tion, a single temperature sensor is allocated to each data channel and a single barometric-

pressure sensor covering the entire metrological system is employed.

Clicking on Settings/Interfaces on the menu bar will call up a | The total number of
dialog box for specifying the number of data channels to be | data channels available
involved, the type of interface (RS-232 serial port or USB-port) | Will depend upon the
to be employed for each data channel, and the identifying des- | interferometer involved,
ignations to be assigned to the data channels (cf. Fig. 3 and | and is factory-preset.

Fig. 4, below).
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EINFAS - Interferometer Software fiE bl =10 x|
File Settings Measurement Processing “Window  Info
J = ‘ ] ¥ & = ® ‘ ™ ‘ A 2
Exit SEvE Eastmode Frint Start Stop [0knts Brocessing Set e zera
Wersion :
; Mumeric Display ;|g|5|
AT
3 A
Interfaces-Settings Ed
IEhanneI‘I | Sk
Interface:
’7(:' RS 232 " USE
IMeasur.value : Channel 1: Measur. value Mame of channel : IEhanneI‘I
ioixi
J i | ﬂ—?l | ﬁ =+ | ﬁ <f | Mumber of the channels|‘l— J
! [ Show every temperature point as a curve
05
um X Cancel
05
-1
Current curve : 20 40 &l 80 100 120 140 160 180 200
Channel 1 : Measur. value 0-208,128 [=]
|
17T} Fs=1000.00Hz Fin=3.91Hz
l M
s1os i —=fhEx R
[YYou connect to device with a "Start” button [ G
Fig. 3: Specifying interface settings for a single-channel system.
Interfaces-5ettings | The PC’s USB-port mav be
Channel 1 ‘ I Channel 2 | Channel 3 | Chanrel 4 ‘ p y
used under Windows 98 (Re-
Interface:
’76‘ RS 232 " 1SE lease 2 and later releases),
Windows 2000, or Windows XP
Mame of channel : II:hanneI2 . o
only, and requires acquisition
and installation of the optional
Mumber of the channelsﬁ | J
ot USB-driver offered.

¥ iShow every temperature point as a curve

x Cancel |

Fig. 4: Specifying interface settings for a multichannel system.

Addition of the new interferometer will be automatically detected the first time the power-

supply/signal-processing unit is connected to the PC’s USB-port. Follow the user prompts to
install the USB-driver from the CD-ROM.

Uncheck the “Show every temperature point as a curve” check box if the interferometer in-

volved employs a common temperature sensor covering several data channels. In all other
case, we recommend leaving that check box checked.

7
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4.2.2 Environmental-Sensor Settings

Clicking on Settings/Environment Sensors will allow selecting the as many as eight types of
sensor that may be allocated to each data channel. Normally, none of the factory-preset
settings should be changed, since they must agree with the interfaced hardware involved.

However, if the metrological system has been expanded or reconfigured, additional sensors

may be assigned to any or all of the data channels (MI). The corrected laser
wavelength will be recomputed and transmitted following each and every measurement of

the environmental parameters.

Environmental sensors

Channel 1 The allocations of environ-
mental sensors to data

Mr. Erviranment pararmeter

0 material temperatune channels are faCtory-preset

; ::’mpera‘”re v oK and should not be changed
o

3 air pressue unless abso/ute/y neces-

4 Mo sary

5 No x Cancel ’

B caorrected wavelength 4

7 Mo

Change

v iComection of material expansic

dlAl: (11,80 umnd[m *C)
- o

e~

Fig. 5: The dialog box for allocating environmental sensors to data channels.

The laser wavelength serves as a reference for length measurements. Any change in the

refractive index of ambient air will cause a shift in laser wavelength.

The relative changes in the refractive index of air are given by:

A/n=-0929.10°K" . AT n = refractive index

AT = change in ambient temperature

An/n=+2.682-10"Pa™" - Ap

An/n=-384-10""Pa™" - Ap,

Ap = change in barometric pressure

Ap,, = change in the partial pressure of
water vapor
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The partial pressure of water vapor is computed from the temperature and relative humidity

of ambient air using the Magnus equation.

The metrological system employed will usually be equipped with an ambient-conditions-
monitoring board equipped with temperature and pressure sensors. Measurement of, and
correction for, the humidity of ambient air is optionally available for special applications re-
quiring them. Computations of the refractive index of ambient air, the resultant corrections to
laser wavelength, and the correction factor for correcting the length of the “dead path” are
based on the optimized Edlen equation. If no sensors for providing the necessary data on

ambient conditions are available, the following preset default values will be employed:

20.00 °C for the temperature,
101300 Pa for the barometric pressure, and
50% for the relative humidity of ambient air.

Contact us if you would like to use other preset default values of these parameters.

4.2.21 Correction of Material Expansion

Another factor that can significantly affect the accuracy of measurements is thermal expan-
sion of the materials from which the object to be measured and the mounting hardware and
guides employed are fabricated. For example, the length of a steel bar one meter long will
increase or decrease by about 10 um for every 1°C change in its temperature. The refer-
ence temperature, Ty, employed will normally be 20°C. The correction for the change, L - L,
in the length of the object to be measured resulting from a change in temperature (cf. Fig. 9,

below) will be computed using the following equation:

L-L,=L-a-(T-20°C),

where L, is its length at 20°C.

To=20°C

A
\

Lo T-20°C)

Ar
Q

\ K

A
\

L

Fig. 6: Correcting for thermal expansion of the object being measured.

In order to correct for changes in its length, the temperature, T, of the material from which it

is fabricated and the thermal-expansion coefficient, o, of that material must be known. The
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temperature of the material from which it is fabricated may be measured using a temperature
sensor attached to, or embedded in, the material. The thermal-expansion coefficients of a
number of typical materials are listed in the appendix. If the requirements imposed on metric
accuracy are low and the ambient temperature remains close to 20°C, as will be the case,
e.g., in air-conditioned rooms, then no corrections for thermal expansion will be necessary.
However, if this correction is desired, check the associated check box and enter the thermal-
expansion coefficient, o, of the material involved into the associated field.

If more then one temperature sensor is used for the measurement of material temperature,
you can choose between two possibilities:

1. Correction of material expansion with help of one selected temperature sensor

2. Correction of material expansion with the mean value of all temperature sensors.

4.2.3 System Settings

Click on Settings/System Settings to select the parameters to be analyzed and displayed.

Fig. 7, below, shows the plots to be displayed for a dual-channel system. The check box for
specifying that the output from individual temperature-measurement stations are to be dis-
played independently has been checked (cf. Section 4.2.1, above). The numerals enclosed

in brackets are the sensor codes for the channel involved.

System settings E]

Curves to be showed

Channel 1 : Measur. value

Channel 1: temperature[0] Add V’ oK
Channel 1: temperature[1]

air pressure
carected wavelength Delete

Change | [ Cancel

I Show beam break

v Dead path comection

Fig. 7: The dialog box for specifying system settings.
Further plots may be added and displayed plots deleted. Plots of measurement data may

Fid .button, which

also be logically linked to one another. To add a plot, click on the
will open a window similar to that shown in Fig. 8, below, where you may, for example, spec-

ify that the differences between two measured parameters should be formed, scaled, and

assigned units. Clicking on the ﬂl button will then cause the additional plot selected
to appear in the list of plots to be displayed.

10
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Parameter of the curve
Curve 1 IEhanneI'I : Meazur. vale
Curve 2 IEhanneI 2 Meazur. vale \/ g
Operation : SUB i
Scale curve I1 x Cancel |
Uit IDefauIt
Description IChanneI 1 - Channel 2

|Equati-:n: [Curve 1 -Curve 211

Fig. 8: The dialog box for specifying the data to be plotted.

4.2.3.1 Disabling Display of Messages from a Beam-Interruption Detector

If the interferometer involved is equipped with a beam-interruption detector, its beam-
interruption detector will transmit a message to the PC whenever the laser beam is inter-
rupted. The same message will also appear if the signal/noise ratio is too low. However, it
may prove necessary to disable display of such messages while aligning the interferometer,

in which case, the “Show beam break” check box should be unchecked.

4.2.3.2 Setting the Length of the “Dead Path” and Correcting for Its Length

The space between the interferometer’'s sensor head and the zero point for the measure-
ments to be performed is termed the “dead path”. Since changes in ambient conditions
change the refractive index of ambient air, and thus change the laser wavelength, entire
stretch between its sensor head and the moving mirror must be taken into account when
computing corrections to the laser wavelength. The effects of the various individual envi-

ronmental parameters on the refractive index of air are explained in Section 4.2.2, above.

/
Zero Point for the

AN
AN
<

N
|
|
| N\
[}
|
|

N\
7

4
7|

,Dead-Path“Length v Measurement Length
Fig. 9: The dialog box for setting%e length of the “dead path” and correcting for its length.

An estimated “dead-path” length of about 1 mm will usually be sufficient and a reasonable
choice. In cases where the requirements imposed on metric accuracy are low, local ambient
conditions are stable, and rapid measurements are required, or if one of our LM-series inter-
ferometer is employed and the length of the “dead path” is unknown, correcting for the length
of the “dead path” will usually not be necessary. However, the “Dead path correction” check

box should be checked if corrections for the length of the “dead path” are desired.

1"
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4.2.4 Connecting the Electronics Unit to the Computer

Connect the power-supply/signal-processing unit to the
PC using the interconnecting cable provided before
attempting to make any of the settings to be covered

below.

-

Generate the interconnection by clicking on the 3ttt

The frequency-stabilized He-
Ne-laser needs to be allowed to
warm up for 20 minutes before
stable measurement results

can be obtained.

button on the symbol bar, clicking

on Measurement/Connection appearing on the menu bar, or pressing <F2>. The interface

(RS-232 serial port or USB-port) set under Section 4.2.1, above, may now be changed, if
desired, i.e., either the COM-port (COM1 through COM32) that is to be the currently active

serial interface or the USB-address to be employed may be altered.

EINFAS - Interferometer Software = = B x|
File Settings Meazuement PFrocessing Window  [nfo
| - ¥ & = ® e il )
E it SEVE Eastmode Frint Start Stop [ rits Erocessing Settnzem
ersion ;
== Numeric Display o =] |
Wl
Measurement start x|
Channel 1 : RSZ32 : COHM C» OK |
Measur.value : Channel T: Measur. value
¥ Y/t Fenster x CanceIJ =10 x|
J i | ﬂ—ﬂ | ﬁ 1_, | m ‘_[ [V Setto zero at begin
1 Channel 1 Dead path : : 0 e

0,5 Interfaces
um v
s COr Part Nr. : |1
-1
Current curve 20 40 &0 80 100 T OE 3 Cancel | 180 200
Channel 1 : Measur. value 0-208,128 [s]

[T Fs=1000.00Hz m Fin=3.91Hz
s10s i =l

M= 256

|Y0u connect bo device with a "Start” button |

Fig. 6: The serial-interface dialog box.

The serial interface to be allocated to each channel may be independently checked and

changed, if desired. To change the COM-port for a given channel, either mark the channel

and click on the Ml button, click on the channel using the right mouse button and

then call up the “Change the address” menu item, or double-click on the channel. The length

of the “dead path” for each channel may be changed in the same manner. Check the “Set to

12
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zero at begin” check box if the measurement-data registers are to be zeroed before transmit-

tal of data points is initiated (cf. Section 4.2.8), below.

Measurement start

Channel 1 : U3SE : Adress C» 0K

¥ Setta zemo at begin

Channhel 1 Dead path : 1 O rmm E&Changel

Fig. 7: Selecting employment of the PC’s USB-port.

USE adress E |

Card nurnber ; I SI0SE51074 j

X Cancel |

Fig. 8: Assigning a USB-address to a channel.

The procedure for specifying settings for the PC’s USB-port is similar to that described
above. The code numbers of the USB-boards that remain available will be automatically

read out.

o 0K

Clicking on the button will activate the intercon-

Note that activating the

nection between the power-supply/signal-processing unit and interconnection does not

the PC. Measurement data will then be displayed in the dis- mean that measurement

play window and the “Y/t"-window as it is acquired. However, data will be automatically

none of that data will be saved to a file. Several other set- saved to a file.

tings will have to be made before measurement data may be

saved to a file (cf. Section 4.3, below).

Clicking on the Stop button will interrupt the interconnection between the power-
supply/signal-processing unit and the PC. Clicking on Measurement/Stop or pressing <F3>

will also interrupt the interconnection.

13
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4.2.5 The Signal-Monitoring Window

Once the interconnection between the power-supply/signal-processing unit and the PC has
been established, the signal/noise ratios of the signals coming from the interferometer may
be independently checked for each channel using the signal-monitoring window by either
clicking on Measurement/Signal Monitor or simultaneously pressing the key combination

<Control> + <M>, either of which will bring the window shown below onscreen.

Signal monitor E2
TChannel 1: |

x E it

| a0z

1

Details »>>

Fig. 9: The signal-monitoring window.

The green bar is a measure of signal/noise ratio, which, among other things, will depend on

how well the interferometer setup has been aligned. Signal/noise ratios exceeding 50 % are

preferable. Click on the ml button to call up detailed information on the gains and
offsets for the pair of signals (sine and cosine signals) that are 90° out of phase with respect

to one another (cf. Fig. 14, below).

I Chanrel 1 |

X Exit |

| Details <<< |

Fig. 10: Detailed information displayed in the signal-monitoring window.

The upper, blue, bars, A1 and A2, represent the respective signal-amplitude gains for that
pair of signals. The lower, pink, bars, O1 and O2, indicate their offsets. The narrow bar ap-
pearing below each bar indicate the respective values that were last saved in order that
changes in signal signal/noise ratios will be recognizable. Signal-amplitude gains should be
as low as possible, usually less than 50 %. Offsets will normally range from 40 % to 50 %.
However, on special system, signals will remain analyzable for offsets falling within the range
5 % to 95 %.
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If the interferometer involved has been properly aligned, both signals will have about the
same amplitude and offset. Occurrences of large differences in their amplitudes and/or off-
sets indicate that the interferometer involved is misaligned. Contact us if gains and/or offsets
fall outside the stated tolerance ranges, even though the interferometer setup has been

properly aligned.

4.2.6 Selecting Signal-Processing Options

ol

Clicking on the = F1BEessing.| hytton or Processing/Settings will call up the dialog box for select-

ing signal-processing options.

Processing

£ [Na) primary values

W OK

* Averaged values

" Filtered values

Sampling frequency : IEDDD,DD
Degeeoaengr  [EOWMS] X |

Ready frequency : 46,88

Fig. 11: The signal-processing-options dialog box.

Either primary values (unprocessed counter readings), averaged values, or filtered values

will be output.

e Sampling Frequency [Hz]:
The value entered here specifies the rate at which readings (base values) of the bidirec-
tional counter are to be scanned by the microprocessor of the power-supply/signal-
processing unit or the rate at which data are to be read in from the PC’s signal-processing
board. The maximum sampling frequency available is 16 kHz. When selecting sampling
frequencies, due account should be taken of the fact that selecting an overly high sam-
pling frequency will shift the lower frequency limit of the digital filter that has been imple-
mented in the software to excessively high levels. Selecting an overly low sampling fre-
quency will cause measurement runs to be rather long. Optimal choices of sampling fre-

quency will fall within the range 2 kHz to 8 kHz.

e Degree of averaging:
Instead of using the digital filter to filter base values, base values may also be averaged

using a pure signal averager. The value entered here specifies the number of base val-

15
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ues to be employed in averaging input base values to yield output, averaged, base values.
Acceptable entries here are any integral power of 2, ranging from 2 to 8,192. If anything
other than an integral power of 2 the entry made is entered here, the entry will be auto-

matically rounded upward to the next larger integral power of 2.

e Filter: This field is for selecting one of the seven filters that have been implemented in the
software for the purpose of outputting filtered values. A detailed explanation of these fil-

ters appears in the instruction manual for the interferometer employed.

Note that the input frequency, which is the ratio of the scanning frequency to the number of
base values employed by the signal averager, and should not exceed 100 Hz. If that limit is
exceeded, a red marker will be displayed to indicate that the input frequency is too high and
that input signals could become lost during transmittal, since the PC’s RS-232 serial interface
involved will be unable to handle the resultant data-transfer rate. If the PC’'s USB-port is be-
ing used, the Windows operating system may be unable to handle the resultant higher input
frequencies, even though its USB-port is capable of handling higher data-transfer rates than

may be handled by its RS-232 serial interfaces.

4.2.7 Selecting the Physical Units to be Employed

2
Clicking on the Units button or Measurement/Units will call up the dialog box for select-
ing the physical units to be employed in displaying measurement data. The options available

are dimensionless pulse counts, mm, ym, or nm.

O x|

" Counts ' um

& o
i i X Cancel |

Fig. 12: The “Units” dialog box.

4.2.8 Setting the “Zero” Position

Laser interferometers measure displacements only, i.e., changes in the position of an object

to be measured relative to a predetermined starting point that may be defined as its “zero”

o

position in order to simplify matters. Clicking on the | 2#tt@28@ | pytton, clicking on Measure-

ment/Set to Zero, or pressing <F5> will zero the readings of all counters located in the
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power-supply/signal-processing unit or on the signal-processing board and call up the dialog

box for setting the length of the “dead path” (cf. Section 4.2.3.2, above).

4.2.9 Switching the Modulator ON/OFF

Clicking on Measurement/Modulator ON (or simultane- | The modulator(s) may be
ously pressing the key combination <Control> + <1>) or | switched on or off by the soft-
Measurement/Modulator OFF (or simultaneously press- | ware only if it/they have been
ing the key combination <Control> + <0>) will switch the | switched off at the power-

modulator, or all modulators, if multiple data channels supply/signal-processing unit.

are in use, on or off, respectively.

The modulator on our interferometers generates a low-amplitude sinusoidal motion of the
mirror on their reference arm that will be needed at times, particularly when aligning them
(Cf. the instruction manual for the interferometer involved for instructions on aligning it.).
Their modulators may be left switched on during many types of measurements, and will have
to be switched off only if unfiltered measurement data is to be recorded, since measurement

errors might occur if they are left switched on.

4.2.10 Specifying the Triggering Input and Related Options

In some types of applications, it will be helpful if the transfer of measurement data is con-
trolled by a triggering signal. Clicking on Settings/Trigger will call up a dialog box for specify-
ing the triggering input to be employed, selecting the flank of the triggering signal to be em-
ployed for triggering, and specifying whether transfer of base values or processed measure-

ment data is to be triggered.

External trigger Settings E |

— Trigger input
= lnput 1 BHC

& rpit 3 Fiemal v

~ Trigoer edge %
& LOw-HIGH

" HIGH-LOW

x Cancel |

— Trigger of :

= Primary values

% Processed values

Fig. 13: The “Triggering” dialog box.
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Triggering may then be switched on or off by clicking on Measurement/Trigger ON (or simul-
taneously pressing the key combination <Control>+ <Alt>+ <1>) or Measure-

ment/Trigger OFF (or simultaneously pressing the key combination <Control> + <Alt> + <0>),
respectively.

4.2.11 Configuring Display Windows

The onscreen display windows appearing on the PC’s monitor may be configured by users.

4.211.1 Opening a New Window

Clicking on either Window/New Y/t window, Window/New numerical display, or Window/Data
set show will call up another dialog box (cf. Fig. 18, below) where you may utilize the list of
plots (cf. Fig. 19, below) to have the measurement data and temperatures for the individual

data channels, the barometric pressure, and the laser wavelength displayed onscreen.

EINFAS - Interferometer Software M=l
File Settings Measurement Processing | window I
B - Z dow Chrl+H 3 A full
Exit Save Fast mode Unitz Froceszing  Set to zemo
Version - LFJOD2/01 t: T I : 632,52947 nm [E]
Tile
: —=5]
Save zettings 1
ﬂ“-fﬂ 17/ Fenster
_’ v 2 Mumeric Display
um
|

LMeasur.value : Channel 1: Measur. value

ﬂ Y/t Fenster ;Iglll
s @ @@k S 588 & oS

0,5
1

Current curve : 20 40 &0 a0 100 120 140 1&0 180 200
Channel 1 : Measur. value 0-208,396 [s]

\
Fs=1000.00Hz Fin=3.91Hz
1 u
sios [jif = s

|Connecti0n OK...... |

Fig. 14: The “Window” dialog box.
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Data hist x|

] Channel 1 : Measur. value
temperatuie
[ air pressure
[] conected wavelength

' 0K

x Cancel |

Fig. 15: The list of plots available.

Data sets may be displayed onscreen only if they are still available in the power-
supply/signal-processing unit's RAM or PC’s RAM, i.e., either consist of data points that have
just been have been recorded in, e.g., “Fast” mode (cf. Section 4.3.1.2, below) or represent

older data that has been saved to a file that has been reopened.

As usual for the Windows operating system, windows may be displayed either vertically tiled,
tiled, or cascaded, and resized, including full-screen views, or minimized. These onscreen-
display arrangements created by users may be saved as the default setting, and will thus be
immediately available as soon as the software is restarted. Users also have the opportunity
to save their own default display setting under an arbitrary choice of name that may be re-

loaded by clicking on its name.

4.2.11.2 The Numeric Display Window

The numeric display window lists the values of all parameters transmitted by the power-
supply/signal-processing unit in the form of scalars, complete with their associated physical

units (Cf. Section 4.2.7 regarding procedures for changing the physical units employed.).

2 Numeric Display [_[Ofx]

- 0.317-

Measur. value : Charnel 1: Measur. value

Fig. 16: The numeric display window.

The numeric display window may be configured using either the buttons running down the
left-hand side of the window or by clicking on the window with the right mouse button and

making appropriate selections from the menu that will then appear onscreen.

ﬂ Configuration: Clicking on this button will call up a dialog box for specifying a title for

the numeric display window and the format (fixed-point format with fixed numbers of
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x Cancel |
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digits preceding and following the decimal point or scientific notation) to be employed

for numerical data displayed in the window.

Configuration E |

Caption : INumeriu: Dizplay
b easzur. value IEhanneI'I : Measur. valuej
Mumerical format ; I.-’-'-.utu:u j

Fig. 17: Configuring the numeric display window.

il Clicking on this button will call up a dialog box for specifying the color scheme to be

employed for the numeric display window.

4.2.11.3 The “Y/t”-Window

The “Y/t"-window is used for displaying plots of the various respective parameters as func-

tions of time or the total number of signal pulses that have thus far been counted.

m Y/t Fenster _ O] =]

IR X NN

100

a0
&0
70
&0
0
E-3
40
a0
20

10
o

Current curve : 10 20 30 40 50 &0 il 20 S0 100 110 120 131
Channel 1 : Measur. value 0-130,238 [s]

Fig. 18: The “Y/t"-window.

The “Y/t"-window may be configured using either the buttons running across the upper edge
of the window or by clicking on the window with the right mouse button and making appropri-

ate selections from the menu that will then appear onscreen.
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Configuration
Caption ; INumeric Drizplay
beazur. value IEhanneH : Measur. valufj
Murnercal format I.-'l'-.utcu j

x Cancel |

4.2.11.3. “Y/t" - %

Y/t A2 o e EE AR SR FAISH] 9l AR YT

ﬂ Y/t Fenster [ _ O] I

IR I

100
a0

20

1 70
&l
50
E-3
40
30
20
10
u]
Current curve : 10 20 30 40 50 &0 70 20 0 100 110 120 130
Chanmel 1 : Ileasur. value 0-130,288 [s]

|
1% 18 ‘:Y/tn_;-g_

VR Awo] gl ololZES AMgEAY vhes 8% HECR Fg FYste ulirlA
} X

£ o W= Zusy e Aued @4 Sdd AW Z2o Ue EAHHY HUS
sy
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¢ Clicking on this button will call up display of brief information and statistical data on

the plots currently displayed onscreen.

Statistics for window x|

I Curve 1 |

Curve : Channel 1 : Measur. wvalue ;I
Parameter of the curvein window :

Hax. walus :© Z.00%um

Min. walus :© 0.24Fum

Ass walue @ 1.1&6Tun
Mean © 1. 4FEum
Mean walue @ 1.43Zum

1 of

Fig. 19: Sample statistical data on the plots appearing in the “Y/t"-window.

i Clicking on this button will call up a dialog box for configuring the “Y/t"-window. Other
plots may be added or displayed plots deleted.

Configuration

Curves v-amiz: Left

M ax. valul'l A
Mir. valu4-1 Al

-awiz:Right

Max. valul'l
sdd | Deme || Mn value |

Channel 1 : Measwr. value

Captiar : IW t Fenster

Cormnments ; I

x Cancel |

Fig. 20: Configuring the “Y/t"-window.

& Clicking on this button will jog control to the next plot, if more than one plot appears in

the window.

L . . . . .
Clicking on this button will allow rescaling the right-hand ordinate. The plotted curve
will be continuously updated as measurements progress.

¥y

= Clicking on this button will rescale the currently selected plot to yield full-height dis-
play of the plot, i.e., rescale it such that it vertically fills the window, where the upper
and lower bounds of its ordinate axis will be determined by the minimum and maxi-

mum signal levels.
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Statistics for window E3
I Curve 1 |

Curwve : Channel 1 : Measur. walue ;I
Parameter of the curvein window -
Max. walue : Z_005%um
Min. walue : 0_24FZum
Ass wvalue - 1. 1&7um
Mean Do l.dEZeum
Mean walus @ 1.432Zum
o
I -

a7 19 ‘Y Fol YElE BAbelE ME

M ol mEe 298 v 3L FAH) A BRIAE BETUL BE B2l FAL

Configuration | X|

Curves ¥ -auizLeft

e valu||1 A
Min. \-'aIuEI-1 A

-z Right

bl a. valu||1
ad | Demte || Min value] |

Channel 1 : Meazur. walue

Caption : IY.-"t Fenzter

Comments : I

x Cancel |

a9 20 Y- A A

25w ol st olge] EHRel vt F9 the TRoR E2IAEDo|

P mes

D
=
fn
o

sl ERE AAEelz 2Yse] EAFUL. F FH 5 WAt Az 2
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Zoom in: May be used to magnify a marked section of a plot.

Zoom out: May be used to demagnify a marked section of a plot.

]

Clicking on this button will delete the currently open window.

@

Clicking on this button will call up a dialog box for specifying a window color scheme.

B

Clicking on this button will copy the currently selected plot as graphics.

=

Clicking on this button will print the currently selected plot as a bitmap.

4.2.11.4 Displaying Data Sets

Sets of saved data points (cf. Section 4.3.1, below) may be called up for display by clicking
on Window/Data set show. However, older data files will have to be loaded first by clicking
on File/Load Data. Data sets that have just been recorded in, e.g., “Fast” mode (cf. Sec-

tion 4.3.1.2, below), will be immediately displayable onscreen.

B Y/t Datensatz !E[ x|

ilﬁllmlﬁlll@@ T

I TR
|| i Jl

i M | | |
’ N||\ TR ﬂ||||\ M| | A|
| || | |

i I i || |

o A I A AT

an o NN R IR Tt

5 Ikl I il I

ops ML LR AT |

or (TR TR EEDT PR R AR T l

REHL ! i IRRILEY [ RRARE [ I

Current curve : 0,01 0,02 0,03 0,04 0,05 0,06 007 0,08 0,09 01 0,11 o2 0,1
Channell :Data set 0-0,130944 [=]

| X=0,Y=0

Fig. 21: Example of a “Y/t” data set.

The functions of the quick-access buttons are identical to those for the “Y/t"-window.

4.2.12 Selecting the “Motor Controller” Option
This option will be available for LM-series laser-interferometric gauging probes only.
Lnng
=
Clicking on Window/Motor or the 'Matert==D pytton will call up a menu that may be used for
controlling an interfaced motor drive in order to produce an upward or downward motion of

the interferometer’s probe shaft or for halting an interfaced motor drive.
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b atar cantral x| I

P
= Channel I 1 = I

b otor up

é katar : I'I "I
kdatar Stop

ek

=
bl atar dawn

Fig. 22: The “Motor control” menu.

Every data channel is capable of operating a pair of motor controllers. The data channel(s)
and motor drive(s) to be involved may be specified by making the appropriate entries in the
associated fields appearing in the motor control menu. The default setting for LM-series la-

ser-interferometric gauging probes is that Motor Drive 1 will be assigned to Channel 1.

4.3 Recording Data Sets

4.3.1 Saving Data Sets

b |
Clicking on the File/Save data menu item or the Save button will allow saving input data

or the computed values of various parameters to a file in various ways.

The software saves data to two files having identical filenames, but differing filename exten-

sions, where the contents of those files will be as follows:

<filename>.bsr: This file will contain the current configuration of the power-supply/signal-
processing unit or signal-processing board, along with additional statistical data, in the
form of ASCII-character texts. The columns appearing in *.dat-files may be correlated to
the associated plots based on the list of plots. If desired, arbitrary comments may also be
saved in order to allow correlating saved statistical data to the interferometer configuration

active at the time, even at later dates.
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& datal.bsr - Editor =] E3

Datei  Eearbeiten  Suchen 7

INFAS - Interferometer Software
Description file x_bsr
Data file : C:\PROGRAMHMEMSIOS\INFASHTCADATAVdatal.dat

|»

Meas. values : averaged values
Sampling frequency : 18808,88 Hz
Degree of averaging : 256
Length of record :1088

Data list

8. System time

1. Channel 1 : Measur. value Unit : um

2. temperature Unit : deg

3. air pressure Unit : Pa

4. corrected wavelength Unit : nm Fi
14 . A

Fig. 23: Contents of a sample configuration file having the filename “data1.bsr.”

<filename>.dat: This file will contain the currently selected set of data points, arranged in

columns containing ASCII-characters.

i datal_dat - Editor

Datei  Bearbeten Suchen 7

14:87:25 3.0852 21.47 95088 632.829118 -
14:87:26 3.868 21.47 95988 632.829418
14:87 127 3.868 21.47 95988 632.329118
14:87:28 3176 21.47 95088 632.829118
14:87:29 3,122 21.47 95088 632.829118
14:87:31 2.673 21.47 95988 632.829418
14:87:32 1.989 21.47 95988 632.829118
14:087:33 1.692 21.47 95988 632.829418
14:87:34 1.994 2147 OLORE 632.820118
14:87:35 2,194 21.47 95088 632.829118
14:87:36 2_666 21.47 95988 632.829418

14:87:37 2.882 21.47 95988 632.829418 ~
<] \ A7

System &hannel 1:Data Channel 1: Temperature Barometric Pressure Wavelength Corr.

Fig. 24: Contents of a sample data file having the filename “dat1.dat.”

4.3.1.1 Initiating Normal Saves

The following types of data may be saved to data files:

e input parameters: primary, averaged, or filtered values, where the nature of the data in-
volved will depend upon the interfaced basic instrument and the type of measurements,
e.g., length measurements, measurements of displacements, angles, etc., involved,

o differences between pairs of consecutive data points, and

e computed speeds, accelerations, and angles (cf. Section 4.2.3, above).

Data received from interconnected environmental sensors may be saved to other columns of

the saved ASCII-file in parallel with the saving of the above data.
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& datal_bsr - Editor O

Datei  Bearbeiten  Suchen 3

I ———————————————————————————————————— -

IMFAS - Interferometer Software
Description file =.bsr
Data file : C:\PROGRAMMEASIOS\IHNFASHTCA\DATA‘datal.dat

Meas. values : averaged values
Sampling frequency : 1888,88 Hz
Degree of averaging : 256
Length of record :=1088

Data list

8. System time

1. Channel 1 : HMeasur. value Unit : um

2. temperature Unit : deg

3. air pressure Unit : Pa

4. corrected wavelength Unit : nm b
5 - A7

filename>.dat : ©] LS ASCII €= AL Mele folHEANEANEE ¥3ha AJUth

&) datal_dat - Editor - [Of %]
Datei  Bearbetten Suchen 2

14:087:25 3.052 21.47 05088 632.820418 =
14:87:26 3.068 21.47 95988 632.829418
14:07:27 3.060 21.47 95988 632.829418
14:87:28 3.176 21.47 95988 632.829418
14:07:29 3.122 21.47 95988 632.829418
14:87:31 2.673 21.47 95088 632.829418
14:87:32 1.9089 21.47 95988 632.829418
14:07:33 1.692 21.47 95988 632.829418
14:87:34 1.994 21 _47 95088 £32.829418
I4:07:35% 2.194 21.47 95988 632.829418
14:87:36 2.666 21.47 95988 632.829418
14:87:37 2.882 21.47 95988 632.820418 =~
o o N e ol

7 \ g
S}‘Stﬁﬂ‘ﬁéﬁﬂ"ﬂTDﬁﬁ Channel 1: Temperature  Barometric Pressure WMD&T.

. 24 ¢ “datl.dat” 9 olFS Zte AE dolE e W&
4.3.1.1. &9 A% A%

et ge 539 delEst Helgsdel 449 5 v

o ° ey o 712G, Bargh, ZEE A SAS ddE Y277k SAH Fiel oE
& ZdUH. dE 5o, dol 54, W9 54, 4%, &)

o A& tloJE] XEQIES] A Alo]o] Afo]

e AXE &% tEE 7Zt% (4.2.3 ZFa1)

AZ2E SAAMERY FAE HolH= A9 dHole o A4y 7 AAE ASCI 3o o Zol

A AdY
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Save data |

Directary : C:APROGRAMMENSIOSHMEASHTC

ﬁl File : Idata‘l.dat
Length of recard : I 1000
Spstemn time N
\alues to b Chatinel 1 Meazur. value
alues tobe saved e
air pressure ;I
L | . ]

¥ Record interval |1| [=]
I~ Probe

™ Manual record

Additional description :

[—|
o

o O x Caticel |

Fig. 25: The various modes for saving a data set to a data file.

Saving data sets to a data file may proceed in your choice of the following modes:

o from the time saving is initiated until the specified maximum record length has been
reached, where saving will take place at the sampling frequency specified in the signal-
processing-options dialog box (cf. Section 4.2.6, above), or

¢ from the time recording is initiated until the specified recording interval has elapsed, or

e manually, i.e., by pressing a button, which will cause the item of data present at the input
at the time the button is pressed to be saved to the data file. Specifying the number of
columns to be involved will allow, e.g., comparing data from various measurement re-

gimes with one another.

Saving of data to the file will start as soon as the ﬂl button has been clicked (cf. Fig.
30, below).

saveddata
-+ File: |datal.dat

Hawved ¥ of 1000

\Data record every 1 sec

Fig. 26: Saving a data set to a file.
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Save data E

Directony : CAPROGRAMMENSIOSAMFASHTC

ﬁEl File - Idata'l.dat
Length of record ; I 1000

System time "
\alues o b Channel 1 : Meazur. value
alues to be zave ENEETElE
=

air pressure
¥ Fecord interval |1| [=]
[~ PFrobe

[~ Manual record

Additional dezcnption :

[
/]

o 0K X Cancel |

a9 25 volHad R HolHAES ARy 93 o] R,

dolelstele] ol AESE AFSH thast ge moo Moz Qg & Y

. AsAFANA AGH ABY Fost ALARS AAFYIL. 44" Ao
=9 wAA e Azte] ARG &4 B 4.2.6 i)

. 35 AF ARE 58 A" o] 4w & A

. B Z MES F2u gdolHd EAs: 3L doldHudd 43%
Sol e Y 7o AR oY Z44ne delHE Muss AL e
A4

%+ File: datal.dat

Saved 7 of 1000

|Data record even 1 sec

a7 26 HAd= HOlHAE A%
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Clicking on the L | button will abort recording.

Saving of the data file will be automatically aborted when measurements are halted.

4.3.1.2 Utilizing “Fast” Mode
4

In “Fast’ mode (File/Fast mode, Fatmade ) 3 data set containing an arbitrary number of
base values, ranging from 256 base values to 16,384 base values (the number involved must
be an integral power of 2 falling within that range), will be recorded and saved to the power-
supply/signal-processing unit’'s internal RAM, transferred to the PC in the form of pulse

counts once recording has been concluded, and saved there.

High speed data ztorage |

| File - Idata1 .dat

Sampling frequency : I?B'l 250 "I [Hz]
Length of data zet |1D24 'I

Unitz wm -

I | Supen st adis

I~ Trigger [~ Offzetkarekiur

¥ Open in new window

Additional description : Save
Chanrel 1 Data set

x Cancel |

Fig. 27: The “Fast’-mode window.
This mode for saving data may be aborted by either halting measurements or resetting the

power-supply/signal-processing unit, only.

4.3.2 Printing Data Files
=

Clicking on File/Print or the - Fiit " putton will cause the currently selected plot to be im-
mediately printed out (cf. Fig. 32, below). Printouts may be stamped with the current date

and time of day, if desired.
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4.3.1.2. “Fast”’®E &

ob

“Fast’®2= (“File/Fast’ RX, Faﬁme Yol A, 256 7]-Egkell Al 16,384 7] gH(RF=A] 29 AlFgt 59
el ol 27|74 deje] 7R MeE EFeE dolHAEE EA Uy o 715 2 AFsn
A7k ES] JEH|R PCol AEHa AgddE Agurt.

High zpeed data storage x|

| File ; |data1 dat

Sampling frequency |?812,5IJ 'I [Hz]
Length of data zet |‘|I324 'I

nitz wm -

v | SipenEast Modis

[~ Trigger [~ Offsetkomekiur

v Open in new window

Additional description Save
Channel 1 Data set

x Cancel |

¥y 27 “Fast”RE FF

HolHE Ashs o] REs SAS AAY e ZAE sk Aoz A2 & dsyh

4.3.2. dolE{}d A

= )
“File/Prinf’ W+ Print HES S8 dA Aeld Fio] 4] Qg AUy, (29 32
) Yok A EHE0 = dAGHA L A A 4 JdHFYTh
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Frinter |EPSON Stylus C20 Series on EPUSBT. 7]
Pinttte  [Messuemert
C
e X Cancel |
Channel 1: Data set
Eh Setup |
() Waransicht |

I~ Separate scale

Comments

W FPrint date

Fig. 28: Printing data files.

Printer settings should be selected in the usual way.

44 “Info”

Clicking on Info on the menu bar will call up display of information on the data channels and

INFAS NTC-software currently in use.

Channel - Info E
I Channel 1 |

Lescription @ Chamnel 1 ;I

Firmware : LFJOOZ 0L %

Sampling frecquency @ 1000,00 Hz

Legree of averaging : Z86
Sensor 1 : Temp.:Z1,53 deg
Sensor £ : MTemp.:0,00 deg
Sensor ¥ @ LDruck:55338 Pa
Sensor & : WL:E63EZ,8Z94384 nm

" o

Fig. 29: Data-channel information.
ﬂlnfu O] x|

hittp: £ Ava, zios. de
e-mailinfo@sios. de
+43-3677-64470

Werzion 2.6/10,0/31012003
IHERS Free memony : 523112 KB
Windows 34 Mumber : 4

Fig. 30: Information on the INFAS NTC-software currently in use.

If the software is to be updated, it will be essential that the version of the software currently in
use be known. In Fig. 34, above, for example, the meanings of the numerals appearing in

the “Version” code shown are as follows:

27



Software Documentation INFAS NTC, SIOS MefRtechnik GmbH

Print
Printer IEPSEIN Stylus C20 Series on EPUSET: d
Prrint tithe: IMeasulement
Curves

x Cancel
&h Setup
(0 Yaransich

Charnel 1 : Data set

I~ Separate scale

Comments
I Print date
a9 28 dlolHukd Q13
I MYS dubdel oz dAEo sy
4.4, “AR”
vl ubell A Infos YA dAA AFEFTQ HolHAE % INFAS NTC-AXE ol sk Ko

AT 2ETUY

Channel - Info x|
IEhanneI‘I |

Description : Channel 1 ;I
Firmwrare : LFJOOZ/ 01

Sampling frecuency : 1000,00 Hz %
Legree of aweraging : 256

<

Sensor 1 :
Sensor Z
Sensor 3 ¢
Sensor & @

Temp. 121,53 deg
MTenp. -0,00 deg
LDruck: 25282 Pa

WL:e2Z,2224394 nm

e

stos [

Wersion 2.6/10,0/21012003
Free memory : 523112 KB
‘windows 9= Number ; 4

IS [=] E3

INFAS NTC

Copyright 5105 GmbH
hittpz/ vy sins.de
e-maikinfo@sios.de
+43-3677-64470

INERS

19 30 A AFEF9¢] INFAS NTC-AZEg oo t)dt AR,

cxEgol7t uolEd A4S, AA AHEHR e AxEdClY W TA® R BFAY
AUt 27 34004 o & W “HAIZE=d A YERE Ak 9u|= ofglel EHUTh
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Version 2.6/0.1/06112002 2.6 is the version number,
0.1 is the interferometer’s length resolution [nm],
and
06112002 is the release date (6 November,
2002), expressed in the format DD.MM.YYYY.

4.5 Exiting the Software
[~

Clicking on File/Exit or the Exit button will close all windows and effect an exit from
the INFAS NTC-software. The entire working environment, complete with all window settings,
may be saved on exiting the software, if desired. Click on No if you would live to retain the
last working environment to be saved.

Program exit |

Wiould Vona like to save settings 7

Fig. 31: Exiting the INFAS NTC-software.
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Version 2.6/0.1/06112002 2.6 HHA Wz

0.1 : A9 deo] #3lF [nml,
06112002 : &A1Y 2002 11€¥€ 6¥(DD.MM.YYYY.E®2)
45 AZEYS £8
3 1 E = O =] = =} ©
File/Exit’ B Exil HES FE8d e S ©
AdYh. deh=

INFAS NTC-AXE9ojollA] F=gh
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5 Troubleshooting

The table below summarizes several frequently occurring problems and their remedies.

If

this fails to help, give us a call or drop us an e-mail message or FAX.

No reception of input data.

Is the power-supply/signal-processing unit
switched on?

Check the interconnecting cable, interface
settings, and USB-address that has been set.

If the PC’s USB-port is in use, has the
USB-driver been installed?

Plotted curves have a sinusoidal shape.

Check the settings of the interferometer’s
modulator.

Switch the modulator off if it was switched on.

Plotted curves monotonically rise or fall
steeply.

Sensor-head and moving mirror misaligned.

Check the signal/noise ratio using the signal-
monitoring window or Lissajous figures dis-
played on an oscilloscope.

Temperature display remains stuck at 20°C.

Check whether the temperature sensor has
been properly plugged into its connector.

No plotted curves visible in the “Y/t”-window.

Activate automatic scaling of the window by

. s
clicking on the = =™ button.

No saving of measurement data occurs fol-
lowing triggering of a save.

Check the connection to the triggering source
and settings of the triggering source.

Intermittent display of data points in the
“Y/t"-window.

Check the input frequency, which should be
100 Hz or less (cf. Section 4.2.6, above).

Maximum attainable signal/noise ratio is less
than 50 % (cf. Section 4.2.5, above)

Laser output power could be low.

Contact SIOS for assistance.
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olgfjo] ¥ % A AF wAEE EAlet 1o sAMHS 2oke AdUth BAV) AN A ¢gtow
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AZAA o) &, SlEHol A A HAF USBFAS
A2 dHolEl7} AR eyt ls4] A1 Q.
PCe] USBEEZ} ALgZ2l 7%, USB =&lo|H7}
A=) JHU7R?
Zl./\% [ E‘:g olE] o A%x—]_% gﬂ].g_sl—
ezl F410] Abelst eI, el el ) S Sl
AAJE A BEHOIHE 11442
A sl =eF vkabgdo] 2 AEE A5t
aER FAo] AAEA A5 e 7HutEA AT RUE Y eARAFIO] Al
et (Lissajous) AHE o]gslo] Aot wmoj= &S
Azdvkych
% AAM7E AR AdEe] AR o] 9Ex
S Al 20°CE Wolsle B _ 17} A2 AGE | o] A=A
gelghth
¥, = S
Y-l B sl Em T = HES Y3 A9 AF5Ar2HES
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Eg]A A2x¢l Egr] s AR b
= HlolE)7} AREA e SElAA Aas E5A &2 dR4 94
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6 Appendices

4.6 Functions of the “Hot-Keys”

“Hot-Key”

<Alt> - <F4>
<Control> - <K>
<F2>

<F3>

<F6>

<Control> - <F6>
<Control> - <E>
<Control> - <F>

<Control> - <D>

<Control> - <U>

<F5>

<F7>

<Control> - <R>

<Control> - <C>

<Shift> - <F5>
<Shift> - F4>
<F4>

<Control> - <L>

<Control> - <|>

<Alt> - <Backspace>

<Shift> - <Del>

Function

Closes all windows and effects an exit from the software.
Calls up display of the “Configuration” dialog box.

Starts a measurement run.

Halts the measurement run currently in progress.

Saves the current data set and parameter set to a file.
Aborts the save currently in progress.

Calls up the dialog box for specifying input values.

Calls up the dialog box for specifying a filter type.

Calls up the dialog box for specifying the number of base val-
ues to be employed in signal averaging.

Calls up the dialog box for specifying the physical units to be
employed.

Resets all of the power-supply/signal-processing unit’s fringe
counters to zero.

Clears the “COM” buffer.

Initiates a software reset of the power-supply/signal-processing
unit.

Calls up the dialog box for configuring display/graphics win-
dows.

Redisplays all currently open windows in tiled form.
Redisplays all currently open windows in cascaded form.
Calls up the dialog box for resizing currently open windows.

Calls up the dialog box for specifying the color schemes to be
employed on currently open windows.

Calls up information on the plots currently displayed onscreen.
Jogs the display through the set of loaded plots.

Deletes the contents of the currently open window.
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4.6. “G-7179 7|%

“§I'—7]” 7]%
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<F2> 4 APdS AEFYY

<F3> AA APFA SAHS TEFYG .
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<Shift> - <F5> A dEde EE S BY JHE oA AR
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<F4> A dedes Fo A7lE 2As] A% vsidAE sEFYY
a4 dege Fol AgEHE A FAEE A4 99 g

<Ctrl> - <L> -‘H_EE‘:])\}\ > ] ]’og :rLo ]oo}] -r] qqﬁ]‘o ]’
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4.7 Thermal-Expansion Coefficients of Selected Materials

The following list of thermal-expansion coefficients has been excerpted from various hand-
books. The values listed exhibit considerable scatter, even for pure elements, since thermal

expansion also depends on whether the material involved is in crystalline or amorphous

form.
Pure Elements Thermal Expansion [um/m-K]
Aluminum 23.6 -25.0
Bismuth 12.4-13.5
Chromium 6.2-8
Iron 11.5-12
Germanium 5.2
Gold 14.2
Cadmium 29.4 -30.8
Cobalt 12 -13.8
Copper 16.2-16.9
Lead 28.3-294
Magnesium 24.5 - 26
Manganese 22 -23
Molybdenum 51-5.2
Nickel 13-13.3
Platinum 8.9 -9.09
Silicon 2.53-7
Silver 19.3-19.7
Tantalum 6.5-6.6
Tin 20 -27
Titanium 8.35-10.8
Tungsten 45-46
Uranium 15.3
Vanadium 8-85
Zinc 26.5-39.7
Alloys
Alnico 11-13
Aluminum 19-25
Brass 18-19
Bronze 17.3-19.1
Cast Iron 9-12
Constantan 14 -14.6
Copper 16.2-21.6
Invar 09-2
Steel 9.9-17.3
Dielectrics
Glass 3-13
Plexiglas 115
Porcelain 3-4
Quartz Glass 0.5-0.6
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4.7. Ae9d A5 dFZASF
AAZAT s 552 oy d=EHold HAISUT. dRZATE AR HAA e 8B4
Gl ool Esty] Wil 5 Aml BT FYE B e
Pure Elements AZAT [pm/m-K]
Aluminum 23.6-25.0
Bismuth 12.4-13.5
Chromium 6.2-8
Iron 11.5-12
Germanium 5.2
Gold 14.2
Cadmium 29.4-30.8
Cobalt 12-13.8
Copper 16.2-16.9
Lead 28.3-29.4
Magnesium 24.5-26
Manganese 22-23
Molybdenum 5.1-5.2
Nickel 13-13.3
Platinum 8.9-9.09
Silicon 2.53-7
Silver 19.3-19.7
Tantalum 6.5-6.6
Tin 20-27
Titanium 8.35-10.8
Tungsten 4.5-4.6
Uranium 15.3
Vanadium 8-8.5
Zinc 26.5-39.7
Alloys EHZAT [pm/m-K]
Alnico 11-13
Aluminum 19-25
Brass 18-19
Bronze 17.3-19.1
Cast Iron 9-12
Constantan 14-14.6
Copper 16.2-21.6
Invar 0.9-2
Steel 9.9-17.3
Dielectrics AZAST [um/m-K]
Glass 3-13
Plexiglas 115
Porcelain 3-4
Quartz Glass 0.5-0.6
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