|FS 66V/S

User's

RRRRRR



© 1998 BRUKER OPTIK GmbH

The text, figures, and programs have been worked out with the utmost care. However, we cannot accept
either legal responsibility or any liability for any incorrect statements which may remain, nor their conse-
guences. The following publication is protected by copyright. All rights reserved. No part of this publica-

tion may be reproduced in any form by photocopy, microfilm or other procedures or transmitted in a usable
language for machines, in particular data processing systems without our written authorization. The rights
of reproduction through lectures, radio and television are also reserved. The software and hardware
descriptions referred in this manual are in many cases registered trademarks and as such are subject to legal
requirements.

This manual is the original documentation for the IFS 66v/S spectrometer.



Preface

The Goals and Scope of this Manual

This manual is designed to cover information needed by IFS 66v/S spectrometer users for the opera-
tion, maintenance, and troubleshooting of the unit.

Additional chaptersinclude:

» The location of important components (inside and outside the spectrometer)
» Description of routine and advanced measurements

» Atable of limited lifetime and optional components that can be installed later
* Introductory sample preparation

Data acquisition and manipulation is performed on a PC usiiRJS/IR’ software. Consult the
“OPUYIR Reference Manual” for more details on these subjects.

FT-IR is a broad field of analysis. The areas of sophisticated sample preparation, experimental
design, and data evaluation could not be covered in this text. Many reference texts on these subjects
exist and can be consulted.

The IFS 66V/S is designed for long useful service but some components have inherently finite life-
times. Descriptions in the maintenance chapter describe how users can perform many routine main-
tenance (source replacement, laser head replacement etc.) procedureshoukkkermt perform any

other procedures without first consulting and receiving approval from a Bruker application scientist
or service representative.

Note: It is the user’s responsibility to completely read and under-
stand the whole procedure (and read the Safety chapter)
before you perform the procedure. If you are not confident
that you fully understand the procedure or discover a situa-
tion not covered in the maintenance chapter, contact a Bruker
service representative before going any further.

Bruker service is available for both maintenance and more sophisticated repair work - contact your
local Bruker service representative.
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1 Spectrometer Safety

The following sections describe precautions that must be undertaken to insure the safety of the user
and the spectrometer. During operation the IFS 66v/S spectrometer generates laser radiation and
high voltages in some of the electonics units. The spectrometer is well However, when improperly
used, thereisarisk of possibleinjury or damage to the spectrometer. It isvery important for the pro-
tection of the user and spectrometer, that any deviation from procedures described in Chapter 8
(Maintenance) must be approved first by a Bruker service engineer or application specialist.

During normal spectrometer operation, the user needs to access the sample compartment only. Al
other compartments should have their covers closed and secured. When secured, these covers pre-
vent laser and source radiation leaving the spectrometer and prevent outside contamination from
reaching the spectrometer optics.

1.1  Warning Labels

Several warning labels are located on or inside the IFS 66v/S. It is very important that they be fol-
lowed for user safety and long component life.  These labels are displayed in this section, showing
their location on the instrument and their significance.

1.1.1 Laser

Theinterferometer is controlled using aHeNe laser.  The laser emits 633 nm (red) light. The nomi-
nal laser output is ImW (DPY 301 c, class |11 B according to CDRH and EN 60825-1:94).

Caution: A direct view of the laser light can cause per manent eye dam-
age.

Laser light is generated within the instrument as soon as the
main power switch (at the Electronic unit) is turned “On”.

The laser light intensity in the sample compartment is signifi-
cantly reduced from the 1 mW intensity at the laser head.
Reflections off objects in the sample compartment (FT-IR
accessories, mirrors etc.) can cause laser light to escape from
the sample compartment.

Never look directly into the laser beam. Be aware of hazard-
ous reflections and always wear suitable protective goggles.

IFS 66v/S User’'s Manual 1



Chapter 1: Spectrometer Safety

@)
Top View
@)
EIII Rl P —
LASERSTRAHLUNG Front
NICHT DEM STRAHL AUSSETZEN View
LASER KLASSE 3B i
NACH EN 60825 - 1:94
LASER RADIATION
AVOID EXPOSURE TO BEAM
CLASS 3B LASERPRODUCT
I nterferometer
Compartment

DO NOT REMOVE
THIS COVER
WHEN LASER IS ON

Interferometer
Compartment

Figure 2: Laser Radiation Warning Label 2 and Its Location.

IFS 66v/S User’'s Manual



Warning Labels

1.1.2 Beamsplitter

The beamsplitter isavery delicate (and expensive) component that must be treated properly and with
care to insure along lifetime. A label on the top of the beamsplitter summarizes handling proce-
dures required to prolong the life of the beamsplitter.

Hygroscopic Material - Keep Dry

CAUTION

Do not touch the surfaces

Figure 3: Beamsplitter Warning Label and Its Location.

* Never touch the surface of the beamsplittddse the handle to hold and manipulate
the unit.

* Some beamsplitter materials are hygroscopic. Never expose them to water or aqueous
solutions.

» To remove the covers protecting both sides of the beamspilitter, lift them gettitbut
turning them. Turning the covers could unscrew the four screws fixing the beamsplit-
ter's fixation ring (one ring each side for the KBr, CaF2 or Quartz beamsplitters, only one
for the Mylar beamsplitters).

* Never loosen or tighten thefour screws fixing the beamsplitter fixation rings. These rings
maintain the beamsplitter with a certain pressure. Changing this pressure lightly (by
screwing or unscrewing the fixation screws) will affect the optical quality of the beam-
splitter. Mylar beamsplitters can be irreparably damaged by screwing or unscrewing the
fixation screws.

» Replace the protecting covers on the beamsplitter by pressing them gently back in place
without turning them (same reasons as above).

* Never try to clean a beamsplitter.

» Avoid exposing the beamsplitter (especially the KBr) to temperature changes.

IFS 66v/S User's Manual 3



Chapter 1: Spectrometer Safety

1.1.3 Electrical Safety

The safety precautions applicable to any electronic device connected to AC power must be observed:

1) Water or any other conductive media must be kept away from the spectrometer and all
of its power connections (wall socket, etc.).

2) Never touch electrical contacts or semiconductor chips with any object (conductive or
nonconductive) unless all of the following conditions are met:

—The power switch is off.

—The power plug is disconnected from either the power socket or the main power
socket on the spectrometer.

—The conductive object and you are grounded. Details on grounding can be found
in Chapter 8 (Maintenancé)This precaution prevents the possibility of elec-
trical shock from stored charge within the power supply circuitry or the trans-
fer of static charge that can damage semiconductor chips.

Conventional lasers and Hg lamps operate from 120 to 1500 volts. These voltages are generated by
high capacity storing devices which can hold charge even after the power has been turned off. There
is no danger of electrical shock during routine operation of the spectrometer (all compartment lids
closed) but the following precautions must be followed to assure user safety and protect the instru-

ment.

Note: Whenever maintenance is performed, or any of the compart-
ment covers (exception - sample compartment door or cover)
need to be opened for any reason, the main power switch must
be in the “Off” position and the main power plug must be dis-
connected from the power sockefirst.

WARNING
STORED HIGH VOLTAGE ENERGY
DISCHARGE LASER PLUG
UPON REMOVAL
Figure 4: High Voltage Warning Label and its Location.
Note: Be sure to read the laser replacement instructions in Chapter

8 (Maintenance) before disconnecting the laser power plug.

1. The only exception to thisis the shorting of the laser head electrical connection, where the user needs to be electrically iso-
lated from the shorting “tool” - see Chapter 8 (Maintenance).
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Warning Labels

1.1.4 Source/Radiation Handling

The radiation emitted by the optional FIR source (Hg lamp) contains UV, VIS, and IR components.
The main hazard is to the unprotected eye.

Caution: Never view Hg source radiation without wearing appropriate
protective goggles (UV protection).

\

Figure 5: Protective Goggle Warning Label and its Locations.

Source Handling

Several different sources can be installed in the spectrometer. The following precautions should be
followed regardless of the type of source involved.

Caution: Theseelementsarevery hot when in operation. Allow at least
30 minutes after powering down (for them to cool) before
attempting to remove the source from its housing.

Sources should be handled only at the points shown in the
diagram in the Maintenance chapter (Chapter 8). Finger-
prints or other residues on the “filament” can significantly
decrease its useful life.

1.1.5 Vacuum Pump Safety

There are some general safety considerations in using arotary pump that should be followed for user
safety and extending the usable life of the pump. These and other safety issues are covered in more
detail in the documentation provided by the pump manufacturer. The vacuum pump manua supplied
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Chapter 1: Spectrometer Safety

by the manufacturer should be completely read and understood before the user attempts to operate,
repair, or perform maintenance procedures.

» Many of the vacuum pump oils are flammable, they must be stored and handled with this
fact in mind.

» Oil spills are slippery so spills must be fully absorbed by an appropriate material and
safely disposed of immediately following the spill to prevent accidents.

» \entilation around the pump must be sufficient to prevent the unit from overheating. If
operated in hot environments, supplementary cooling of the pump may be required to
prevent the pump from exceeding its maximum operating temperature.

* Oil levels should be checked daily and sufficient oil added when needed to prevent the
unit from overheating or seizing up.

» The color of the pump oil should be compared with fresh oil on a regular basis. Signifi-
cant differences in color may indicate serious contamination or other degradation of the
oil - requiring the emptying of used oil and replacement with fresh oil. Spent oil should
be disposed of in an environmentally friendly way.

.“
@
VACUUM PUMP MAINTENANCE

CHECK OIL LEVEL DAILY
CHANGE OIL EVERY 3000 HOURS
DO NOT OVERFILL PUMP

Figure 6: Vacuum Pump Maintenance Label and its Location.

Venting of Vacuum Pump Exhaust?!

Routine operation of a mechanical roughing pump generates a fine mist of oil droplets in the pump
exhaust. Mist generation can be massive if the pump is allowed to run when:

» There is a serious leak in the hose connecting the pump to the spectrometer.
* Pumping of the spectrometer is performéthout all lids in place (and seated properly).
» There is a significant leak in the spectrometer.

1. Additional details regarding vacuum pump operation and safety can be found in the vacuum pump manual provided by the
manufacturer.
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General Safety

This mist can be a source of contamination aswell as a health hazard. We recommend that the rough-
ing pump output should be connected directly to a demisting filter and then vented to the outside air
using at least a 12 mm inside diameter tube. If the piping to the outsideislonger than 3 meters (10"),
the exhaust piping inside diameter should be at least 2.5 cm (1").

Note: Through prolonged use, demisting filters will become satu-
rated with oil and lose their effectiveness. The filter element

must either be cleaned or replaced when this condition

occurs.!

1.2 General Safety

No other components within the spectrometer should be touched (even with the power off) without
first contacting a Bruker service representative to obtain all necessary instructions, to insure user and
spectrometer safety.

Caution: Do Not Place Objectson Top of the Spectrometer!

If objects are placed on top of the spectrometer there is apossibility that they might fall into the spec-
trometer and damage components when any of the compartment covers are removed.

1. Consult the documentation supplied with the demisting filter.
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2 General

The IFS 66v/Sis aflexible vacuum FT-IR spectrometer whose spectral range may be expanded form
far-IR (FIR) to the near-UV. The evacuated optics make the |FS 66v/S ideal for FIR measurements.

The Digital Signal Processing (DSP) electronics enable the spectrometer to perform the most
demanding research applications. Digital electronics provide precise scanner control which

improves the performance of step scan experiments.

The IFS 66v/S system consists of several different “modules”.

Module Contents/ Description

Interferometer, optics, detector, sample chamber, yac-

Optical Bench
uum valves

Electronics Unit Control electronics (source, optics, etc.), power supPIies

Thermostatically controlled closed loop water circuldtor

Source Cooling System
for sources

Pump, demister, bellows and pipes and valves to pump

External Vacuum System | hackfill the optical bench.

“OPUS/IR” software is provided to control the spectrometer and acquire or manipulate spectra.
Details regarding spectral data acquisition can be found irQRE)YIR Reference” manual.

Three exit ports and one input port and spectrometer controlled routing mirrors can be added
(optional). Optional beam ports allow the attachment of a wide variety of external accessories:

» External sample chamber or cryostat
« Raman module
* Photoluminescence attachment

IFS 66v/S User’'s Manual 9



Chapter 2: General

2.1 |IFS 66v/S Specifications

IFS 66v/S Optical System Base Configuration/Specifications

a

Feature Description
Optics Module: 60 kg (132 1bs)
Weight Electronics Unit: 18 kg (40 Ibs)

Water Cooling Unit: 8 kg (18 1bs)
Vacuum Pump: 20 kg (44 1bs)

Frequency range

7500 - 370 cmt (standard)
Range extension options available (see Appendix A)

Resolution Better than 0.25 cm™* (Apodized)
F Number 45
16 total (0.25, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0,
Apertures
and 12.0 mm)
Spot size 1.2 x the current aperture diameter

Construction

Bench-top vacuum housing

SiC glowbar (standard), water cooled (user replaceable)

Source FIR, NIR, and UV-VIS sources available (optional)
Beamsplitter Ge multilayer coating on KBr (see Appendix A for optional beamsplitters for other

wavel ength ranges)

DLATGS with KBr window (standard); other detectors available (optional - see

Detector )

Appendix A)

Single channel configuration, 25 cm x 25 cm x 19 cm (Maximum dimension of an
Sample . ) ) ) .

object that can be inserted into sample compartment from the top), it can be option-
compartment

ally isolated from optics by windows or flaps, purgable, pumpable

Operating vacuum

< 3 mbar inside the optics bench

Interferometer High throughput Michelson interferometer with automatic alignment
Seanner 16 computer selectable mirror velocities between 0.055 and 10 cm/sec.,
scan rate of 20 spectra/sec. (8 cm™! resolution), option for up to 100 spectra/sec
Automation Digital scanner control, 16 apertures
Electronics Amplifier, filter, and control electronics, 16-bit-200kHz A/D converter with 19 bit

dynamic range, acquisition processor (AQP) with 4 Megabytes RAM

a. Specifications are current at time of printing, but are subject to change.

10
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Site Requirements/Recommendations

2.2 Site Requirements/Recommenda-
tions

2.2.1 Space Requirements

Spectrometer

The physical dimensions of the |FS 66v/S optics bench are:
59 cm x 80 cm x 24 cm (23" x 31.5” x 9.5” - depth x width x height)

Electronics unit:
20cm x 51 cm x 47cm (8" x 20" x 18.5” depth x width x height)

Source cooler:
22cmx 41 cmx 31 cm (8.5" x 16” x 12" depth x width x height)

Vacuum pump (for Alcatel model 10f5)
52 cm x 17 cm x 36 cm (20” x 6.5” x 14” depth x width x height)

Spectrometer Table

A sturdy table at least 92 cm x 100 cm (36" x 40”) is recommended. This size will be adequate to
hold the spectrometer and have sufficient space to place tools, samples etc. This table size also
makes it possible to have at least 10 cm (4”) separation between the spectrometer and any walls for

easier access to components inside etc.

Computer Table

The space required for the computer, keyboard, printer, mouse, etc. depends on the particular com-
puter and peripherals, used with the spectrometer. A minimum recommended size is 92 cm x 76 cm

(36"x 30"). The computer table needs to be placed within 1.5 m (5feet) of the spect?ometer.

1. These values will vary depending on the pump manufacturer and model number and the size of the demisting
filter.

2. If one or more accessories is ordered with the system or afuture order of accessoriesislikely, alonger table may be more
useful.

3. Optional longer cables can permit greater separation.

IFS 66v/S User's Manual 11



Chapter 2: General

2.2.2 Environmental Requirements

A controlled environment is essential for optimum instrument performance and long term reliability.
The Temperature limits are;
18 - 30° C (64 - 84° F) and less than 70% humidity (non-condensing)

Temperature variations are more critical for long term measurements. Long term measurements typ-
ically require that temperature fluctuations should not exceed 1° C/hour and no more than 2° C/day.

2.2.3 Vibration

For optimum performance the spectrometer should not be placed in high traffic areas or near vibra-
tion sources (ventilation hoods, air conditioners, motors, etc.).

2.3 Electrical Requirements

2.3.1 Spectrometer Power Requirements

The spectrometer’s pover input can be adjusted to match the most common power source in your
country.

Available voltage settings are:

120 \olts (AC) +10%, 12 Amps, single phase (50 - 66Hz)
230 \Volts (AC) +5%, 6 Amps, single phase (50 - Gde)

2.3.2 Electrical Environment Requirements

The IFS 66V/S is designed to work in reasonable commercial environments. There are several elec-
trical environmental conditions which should be avoided to provide better quality data, and increase
component life:

» Do not locate the instrument near any potential source of electromagnetical radiation to
avoid interference.

» Be sure that instruments generating electromagnetic interference such as large electrical
motors, welding equipment or high powered pulsed lasers are not plugged into the same
electrical circuit as the spectrometer.

1. If the computer or vacuum pump is connected to the same circuit, the wattage required will be greater.
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Gas Requirements

» If main power reliability is a problem at your site (e.g., brownouts, power surges, frequent
electrical storm activity), you should seriously consider getting an uninterruptable power
supply (UPS) and/or line conditioner.

2.4 Gas Requirements

The IFS 66V/S requires a gas supply for routine operation.

e Air bearing
* Purge supply

The spectrometer and sample compartment covers should be in a closed position, whenever possible,
to reduce water vapor and ¢i@filtration into the spectrometer.
Purity

Dry (dew point < -48C), oil-free, and dust free air or nitrogen gas.

Purge Gas Requirements

A gas line connectionis supplied with the instrument so that the sample compartment and optics can
be purged with either dry air or dry,No:

» Extend the lifetime of the spectrometer optics.
* ReduceCO, and water vapor peaks in the IR region of the spectrum.

To purge the spectrometer, the required gas conditions are:

* Maximum pressure of 2 bar (26 psi)
» Initial purge, gas flow rate should not exceed 1500 l/hr.
e Sustained purge, gas flow rate should be near 600 I/hr.

Air Bearing Gas Requirements

The interferometer air bearing requires the following gas conditions:

150 I/hr. at a maximum of 2 bar (26 psi), regulated

1. The purge connector is located at the rear of the spectrometer. To purge the spectrometer the user needs to connect a6 mm
OD air pipeto it (see Appendix B).

IFS 66v/S User's Manual 13



Chapter 2: General

2.5 Cooling Water

2.6

The IFS 66v/S comes equipped with a closed loop cooling system. Depending on the cooling unit
model you have, it will have a capacity of either 1/2 or 1 gallon (2 or 4 liters). Some distilled or
deionized water should be available at all timesto keep the unit filled to the proper level.

Note: The cooling unit should befilled with distilled deionized water
only! The water should be changed regularly

For care and maintenance of this unit refer to the maintenance section.

Exhaust Requirements

Tubing or piping for the vacuum pump exhaust should be at least 12 mm (0.5”) inside diameter.

Though a pump demister is included with the system, it is advisable that the output from the demister
is routed to the outside (i.e. outside the building). If the distance between the demister and outside is
> 3 meters the exhaust tubing inside diameter should be increased from 1.25 cm (1/2”) to 2.5 cm (17).

14
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3 External Tour

3.1

3.2

General

The IFS 66V/S consists of five units:

» Optics Module

» Electronics Unit

» Water Cooling Unit
* Vacuum System

» PC data station

The terminology and location of components or modules visible from the outside of the spectrometer
are described in this section. Please recognize that some modifications of the spectrometer may be
made so that your particular instrument may look slightly different. Dimensioned drawings of com-
ponents and ports can be found in Appendix D. The PC data station is not discussed in this manual
because the computer manufacturer supplies its own dedicated documentation. A “tour” of the major
components only visible by opening up the spectrometer can be found in Chapter 4 (Spectrometer:
Inside View).

Optics Module

The IFS 66Vv/S has five compartments.

Figure 7: IFS 66v/S External View Showing Compartment Locations

IFS 66v/S User’'s Manual 15



Chapter 3: External Tour

Name

Sample Compartment (evacuable)

Interferometer Compartment (evacuable)

Laser/Vacuum Manifold Compartment

Electronics Compartment

m{ Ol O| @™ >

Detector Compartment (evacuable)

3.2.1 Sample Compartment

Top Lid

Sample Compartment
Face Plate

Figure 8: IFS 66v/S

The sample compartment can be accessed by lifting the top lid or removing the face plate that covers
the sample compartment front.
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Optics Module

3.2.2 Interferometer Compartment

Compartment
Lids

Entrance Port

Exit Ports

Figure 9: IFS 66V/S Interferometer Compartment - Top View

The standard configuration for the IFS 66v/S is for the interferometer compartment ports to be cov-

ered with a metal “blank”. Flanges are available for mounting optional windows in the ports, to be
used for an external source or external accessories. Consult Appendix A for window part numbers
and specifications.

B\x

/!

Figure 10: 66v/S Top View with Round Interferometer Lid Removed - Showing Exposed Beamsplitter (A) and
Beamsplitter Storage Box Mounting Locations (B)
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Chapter 3: External Tour

3.2.3 Laser/Vacuum Manifold Compartment

C H | J

A \ \r\ \\ 1 / ‘

\ \ \ X 7

B

o A N[/ f

E\:»

S— Sl . _—K

RFERR

F > i A%ﬁ% L

y N M

Figure 12: Laser/Vacuum Manifold Compartment (Rear View - Back Panel Removed)
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Optics Module

Name Name
Pressure Sensor Board (earlier model
A Pressure Gauge H .
instruments)
Source Coolant Outlet Connection I Solenoid Valve
C Source Coolant Inlet Connection J Solenoid Valve
b Air Bearing Gas Connection K Bellows Connection to Vacuum
Pump
E Vacuum Sensor Connection L Sample compartment purge Inlet.
Accepts 6 mm o.d. tubing.
Interferometer compartment purge
F Laser M inlet. Accepts 6 mm tubing.
G L aser Power Connector N Laser routing mirror alignment

SCrews

3.2.4 Electronics Compartment

It consists of two microprocessor based units and the digital signal processing electronics.

System Control Box

Electronics Compartment

Figure 13: Electronics Compartment and System Control Box

IFS 66v/S User's Manual
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Chapter 3: External Tour

System Control Box?!

0] es[0)—]
.,

v @ ENTER @#

Figure 14: Close-Up View of System Controls

Name

“ESC” key - Go to previous menu

“Enter” key - Execute

Liquid crystal display (LCD)

“1” key - Scroll LCD display up

m| Ol Ol @ >

“1” key - Scroll LCD display down

—'/

(

|
/]

"

——_

-

Figure 15: Electronics Compartment - Rear View

1. Information regarding the operation of the system control box can be found in Chapter 5.
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Optics Module

Description

Electronics Power Cable Connection

I/0O Connector (50 pin)

24 \V/ Power Connection for Solenoid Valves

Link Connector (Link to Computer)

External Control Cable

Firmware Upload Switch

Detector Connector 1

I | mym O O @ >»

Detector Connector 2

Detector Connector 3

3.2.5 Detector Compartment

Figure 16: IFS 66v/S Detector Compartment

IFS 66v/S User's Manual
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Chapter 3: External Tour

External Detector Port -
\
Threaded Holes
L]

Figure 17: External View-Left Side of Spectrometer Showing External Detector Port and Threaded Holes for
the External Detector Support

The standard IFS 66v/S configuration has a metal blank covering the external detector port. Flanges
are available for installing a window in this port to accommodate an external detector (optional).
Dimensioned drawing of the flange and window assemblies can be found in Appendix D.

3.3 Electronic Unit (ELU)

The Electronic\Unit contains:

« Source power suppliés

» Laser power supply

» +15V/+5V power supplies for analog electronics

» +12V/+5V power supplies for optics controller and other electronics in the Optic’'s Module
» Control panel (on/off switches for scanner, sources etc.)

)
A -

Figure 18: Electronics Unit and Magnified View of Switches

1. Bruker recommends no more than two sources be powered at a given time.
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Water Cooling Unit

Description

A Power Controls the power to the spectrometer (not the vacuum pump).
It is either on or off.

B MIR Press this button to energize the MIR source. When on, the indicator light in the switch is
lit, and power is supplied to the globar. A few minutes are needed for the source tp stabi-
lize. Bruker recommends that this source be on at all times.

C FIR Press this button to energize the FIR source. When “On”, the indicator light in the [switch
is lit, and power is supplied to the FIR source. A few minutes are needed for the squrce to
stabilize.

D NIR Press this button to energize the NIR source. When “On”, the indicator light in the switch
is lit, and power is supplied to the NIR source. A few minutes are needed for the squrce to
stabilize.

3.4 Water Cooling Unit

Reservoir Cap

Mximum Coolant
Fill Level

Minimum Coolant

Fill Level
T

Heat Exchange Vent

v

Coolant Entry

Coolant Exit

Figure 19: Water Cooling Unit

To guarantee proper operation of the cooling unit ensure that the coolant reservoir is always suffi-
ciently filled. The coolant level should not drop below the minimum level (“Niveau min”) indicator.
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Chapter 3: External Tour

3.5 Vacuum Pumping System-

The ambient operating temperature for the Alcatel model 1015 pump2 is10 - 40°C.

Note: The pump’s operating temperature range is greater than that
for the spectrometer.

The pump consists of a pump inlet and an exhaust outlet. The pump inlet is connected to the rear of
the spectrometer using fexible metal hoses. The pressure is regulated by computer controlled valves.

Note: The metallic flexible hoses should not be bent beyond their
elastic limit or they may crack or snap, causing potential
injury to the operator or damage to the pump and the spec-
trometer. The exhaust gas should be routed to the outside.
Consult the pump manufacturer’s manual on how this should
be done.

Detail regarding the location of important pump components, maintenance, and other specific pump
related information can be found in the pump manual supplied by the pump manufacturer. The
information given here is not meant to supplement or replace information in the manufactur-
ersmanual. The vacuum pump descriptions in this manual may not apply if you have a pump other
than the Alcatel model 1015.

Oil Level Indicator

Figure 20: Alcatel Vacuum Pump, Front and Side View, Showing Oil Level Indicatgor

1. This description is accurate for the Alcatel Model 1015 pump at the time of publication. The manual provided by the pump
manufacturer should be consulted for more details before any procedure is performed. Failure to do this could void the
pump and/or spectrometer warranty.

2. If you have a different pump, consult the pump manufacturer’ s manual.
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4 Spectrometer - Inside View

4.1 Interferometer Compartment

b

Figure 21: Interferometer Compartment - Inside View. Dotted Line Depicts Beam Path

Description Description
A Globar Source D Beamsplitter
B Aperture Wheel E Vacuum Manifold
C Interferometer F wi n.d ow or shutter
(optional)
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Chapter 4: Spectrometer - Inside View

Figure 22: Interferometer Block Area - Enlarged View

Description
A Interferometer board?®
B Bi-Step board
C Pressure sensor
D

“LAS B” sensor

a. Earlier models may have a “double step” board instead.

4.1.1 IFS 66v/S Optical Path

c .
™ '
' fog
. Ll
D ] § |

7

L] Ery = T Sampla Position ] ___i____: ;,:. .'
il / TR / ;
Z-. , |

Figure 23: Optical Path (-----) for Sample Compartment Spectrum Acquisition
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Interferometer Compartment

Component Component
A Source “0” (a Globar) C Sample holder position
B Interferometer D DLATGS detector

4.1.2 Beamsplitter

Pressure Pressure
Point A Point B

IR BMS Fixation ring
Laser BMS

Pressure point C

Figure 24: Beamsplitter (Appearance May Differ Slightly-Depending on the Beamsplitter Material)

The beamsplitter has a handle on top to facilitate insertion into the spectrometer.

Caution: It isvery important not to touch any part of the beamsplitter
other than the handle. Touching any other part can damage
or completely ruin a beamsplitter.

Beamsplitters are very sensitive to moisture, dust, and other types of environmental contamination.
They should be stored in the Bruker desiccated storage box whenever they are not being used in the
spectrometer.

Note: Do not attempt to remove a beamsplitter from the interferom-
eter unless you are absolutely sure the scanner is turned off.
Read the “Change Wavelength Range” section in Appendix B
before “disturbing” any beamsplitter inserted into the inter-
ferometer block.
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Chapter 4: Spectrometer - Inside View

4.1.3 Beamsplitter Storage Box

}

bl
Side View Front View
D B

View Inside Lid

Figure 25: Various Views of a Beamsplitter Box

The beamsplitter box hasahinged lid (A), rubber lid seal (B), clasp (C), and desiccant capsule (D) to
protect the beamsplitter inside from:

e Dust
* Moisture and
e Other airborne contamination

This box is provided for safe storage of the beamsplitter when it is not inserted in the interferometer.
Only one beamsplitter at a time can be stored in a beamsplitter box.

The indicator material in the desiccant capsule shows whether the desiccant is currently effective or
not. A blue color indicates effective desiccant; a pink color indicates the desiccant needs to be
replaced. Beamsplitters should not be stored in beamsplitter boxes which have pink indicator in the
desiccant capsule-unrepairable damage to the beamsplitter can result.

Note: Whenever a beamsplitter isremoved from the spectrometer, it
should be placed in the stor age box (with the clasp secured) as
soon as possible.

28
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Interferometer Compartment

4.1.4 Source

The standard source for an IFS 66v/Sis aglobar for MIR spectroscopy.

Figure 26: IFS 66v/S Globar (MIR) Source

Note: A globar source should be handled only at point “A”. Finger-
prints or other residues can significantly decrease the lifetime
of the element.

Source elements are very hot when powered. Allow at least 30 minutes after powering down (for
them to cool) before attempting to remove them from the housings.

Source “Handle™

Source Clamps Source Power Leads

Source Cooling

Source Emission Hole Water Connection

Thermal Cutoff
Reset Switch

Figure 27: View of Source Cooling Towers

Description Description
A Source emission hole D Thermal cutoff reset switch
B Source “handle” E Source power leads
C Source clamps F Source cooling water connectiof
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Chapter 4: Spectrometer - Inside View

4.2 Electronics Compartment

The electronics of the IFS 66v/S are located in the back-left corner of the optic’'s module. It consists
of two microprocessor based units and the analog signal processing electronics.

The electronics, along with the microprocessor, perform the folowing tasls:

» Control the interferometer moving mirror.
» Acquire data automatically and process the measured signal.
» Store and execute spectrometer control programs customized for a specific configuration

A
1 il B
I I o /
T e
™~ (=l ©
D
. E
T ooo 0 o0oTuo |_|
N0 000n0nnaon nan n[_‘nﬁ
O O O O O O s 4’
Sample
Detector Compartment Compartment
Figure 28: Power Supply Compartment - Current Design
Current Power Supply Circuit Boards
Board Name Function
A Magnet Valves Status of valves displayed using LEDs on the board.
B Power Amplifier Provides power for the scanner.
C TC-20 Interferometer Analyzes analog laser signal, digitizes it, and then trapsmits
it to the TC-20 Control board
TC-20 Control Controls spectrometer operation.
E Analog Digitizes and analyzes data signal, filters, controls [gain
switch gain, multiplexes detectors
F Vacuum control board Controls vacuum and stepper motors.
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Electronics Compartment

4.2.1 Vacuum control board

The Vacuum control board, is a single board computer (euro-format board) with an NEC 78310
Mi Croprocessor.

[ts main functions are;

* Receives commands via a secondary link to the TC 20 controller.

» Controls the stepper motors inside the optics bench (e.g. beam steering mirrors, aperture
selection, interferometer alignment).

» Control of the System Control LCD and keypad on top of the optic's module.

» Control of the flaps (optional) separating the different vacuum chambers in the spectrom-
eter.

» Measurement of pressure and automatic control of the vacuum and air valves during sam-
ple changé.

4.2.2 Optic’s Controller

The optic's controller in the basic configuration consists of two boards:

« TC20
« IFM

Its main functions are:

» Control of the position and velocity of the scanner (moving interferometer mirror).

» Generation of the signals required for controlling the data acquisition (amplification, fil-
tering, switch gain, test function.

» Control of the automatic units like the sample changer unit (optional).

The host data system is the master. It sends commands to the AQP which transmits them to the
optic's controller which then executes them and confirms the action.

The parameters set by the operator at the host terminal are not directly sent to the Optic's Controller.

The host program translates them to Optic's Controller commands and transmits them to the Optic's
Controller via the AQP.

4.2.3 Analog (Main amplifier/ADC) board

Main functions:

» Multiplexing and amplification of the IR signals coming from the different preamplifiers.
» Triangle wave signal generator for check out purpose.

1. The functions of the VACUUM CONTROL BOARD are only accessible via the keypad.
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Chapter 4: Spectrometer - Inside View

» Switch gain 1/8. The amplification of the IR signal is increased by a factor of 8 in the low
signal areas of the interferogram to get an improved signal to noise ratio.

» Accurate and fast analog to digital conversion.

» The whole analog electronics is electrically isolated from the digital part using opto-isola-
tors.

» For more details see also the drawing “Signal processing” in the schematics part of this
manual.

» Bias of the connected detector. Conversion of the detected signal to the adequate level
and impedance.

4.3 Sample Compartment

The sample compartment of the IFS 66V/S is one the largest in its class. Samples can be loaded from
the top or the front. The sample compartment cover can be easily removed, to permit the installation
of special accessories. All the IFS spectrometer series accessories can be used in the IFS 66v/S sam-
ple compartment. The standardized removable base-plate allows a simple insertion of pre-aligned
accessories. Objects having a footprint as large as 25 cm x 25 cm (10” x 10”) can be inserted into the
sample compartment when the top lid is removed. Dimensioned views of the sample compartment
can be found in Appendix D.

A connector for the optional automatic sample changer is also provided.

The sample compartment can be purged with either dry air or nitrogen. The spectrometer has a con-
nector to feed dried compressed air or nitrogen into the sample compartment. The user must provide

a valve to control the gas flotv.

Sample Holder
O ] P
Automation Control — || -
Connectors —
KBr Window
-/(optional)
_____________ e )
PN
N2
[UUUURRURELE (e R =
N Base Plate
Detector &g& I nterferometer
Compartment ©© S — Compartment

Figure 29: Sample Compartment (top view)

1. To order the option, see Appendix A.
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Sample Compartment

4.3.1 Sample Holder

The sample holder (A) has a hole in it (B) which is aligned with the beam so that the center of the
beam is also the center of the hole. The sample holders aignment on the base plate (C) can be
adjusted by loosening two screws and sliding the holder along the slots to the desired position and
then retightening the screws to secure the holder in place. Three 5 mm screws (D) on the base plate
can be adjusted independently to set the height and angle of the base plate (and attached sample
holder) for optimum alignment with the beam.

Figure 30: Sample Stage and Base Plate

Accessories purchased from Bruker that need to be inserted into the sample compartment either

come pre-mounted on a base plate or can be mounted on the base plate supplied by Bruker. The base

plate is supported by three adjustable height screws. This design makes it easy to change the height

and angle of the base plate to meet a particular accessory’s needs. The sample holder and other
equipment mounted on the base plate can be removed by loosening the Allen screws (5 mm).

4.3.2 Sample Compartment Isolation Devices

The IFS 66v/S standard configuration does not include any physical separator to isolate the sample
compartment from the interferometer or detector compartment The sample compartment is automat-
ically pumped (or vented) when this action is performed for the rest of the spectrometer. Optional
windows and/or flaps are used to permit the isolation of the sample compartment from adjacent
compartments. These isolation devices facilitate sample insertion and removal by permitting sepa-
rate venting or evacuation of the sample compartment.
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Chapter 4: Spectrometer - Inside View

4.3.3 Detector Compartment

The standard IFS 66v/S detector compartment contains a DLATGS detector (B) with integrated
preamplifier (standard). All Bruker supplied detectors are attached to dovetail mounts to facilitate
substitution or removal and re-insertion of a detector, without realignment of the optics.

)

Focussing Mirror

Detector

\\

......................

Figure 31: Detector Compartment Standard Configuration (DLATGS Detector in Position 1)- Top View

Note: A cooled detector (MCT for example) cannot be installed in
position 1.

N /7

l_\:l_'
Figure 32: DLATGS Detector (Side (A) and Front (B) View)
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External Components

4.4 External Components

4.4.1 Electronics Unit

E\\* — B‘/K
] D \

P~ * \\ B 5
=i
Back \ o

Figure 34: Electronics Unit Internal Map - Side View

IFS 66v/S User’'s Manual 35



Chapter 4: Spectrometer - Inside View

Description Description
A Laser power supply unit G Anaog 15V/+5V power supply
B Laser power quick connector Controller 12V/+5V power supply
C Cableto laser tube I Magnet valves 24V power supply
D Hg source power supply unit J Main power cable, connector
E NIR source power supply unit K 7 pin connector to optics (OP2)
F MIR source power supply unit L 19 pin connector to optics (OPL)

4.4.2 Cooling Unit

The cooling unit helps to stabilize the spectrometers inside temperature. Otherwise the heat
genereated by the source could destabilize the electronics. It consists of a pump, areservoir, and a
heat exchanger. The reservoir can be filled with deionized water by removing cap. Flexibletubingis
used to route the cooled water to the optical bench and return warm water back to the unit for cool-
ing. Tubing inside the optical bench is used to circulate water to and from the source(s).

Water Reservoir

Water Resesrvoir
Fill Cap

Fan/
Heat Exchanger

Water Pump

Figure 35: Cooling Unit Inside View
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5 Routine Procedures

5.1 Selecting a Source

The IFS66v/S can be equipped with 2 internal sources and one additional external source. Bruker
supplies the following sources:

* Glowbar for MIR (standard).

» Mercury lamp for Far IR spectroscopy (optional).

» Tungsten lamp for Near IR spectroscopy (optional).
» Deuterium lamp for UV (optional).

To select a specific source:
1) Switch on the source: on the ELU (Electronics unit) press the switch corresponding to
the desired source. After a few seconds, a green LED will light up indicating that the

source is energized.

2) Select the desired source using the OPUS software.

3) Start the ALIGN” Mode 1. Thiswill make the hardware change effective in the spec-
trometer (the source mirror is moved to its correct position). With ALIGN you can
observe the interferogram (or the spectrum) in real time and thus be sure that al the
hardware settings are correct.

If the interferogram does not appear, check the parameters (specially the Optics Parameterg or see
the Trouble Shooting Flowchart: No Interferogram.

It is recommended to leave the Globar energized. Thiswill provide alonger lifetime and will main-
tain a certain temperature stability into the spectrometer. The mercury lamp and the tungsten lamp
should be switched off after use because of their limited lifetime.

5.2 Routine Vacuum Control Procedures

The following exercises are described in this section:

» Evacuate sample chamber.
* Vent sample chamber.

1. See "“OPUS/IR Reference Manual'M&asure” menu, Measurement' function, Align Mode”").
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Chapter 5: Routine Procedures

« Evacuate entire spectrometer.
« \ent entire spectrometer.

All of these procedures are performed from the “"SAMPLE CHANGE MENU”. Saftey interlocks are
built into each compartment which delay any action to take part, should there be a good reason not to
open or close a valve under current conditions. Commands from the “Sample Change Menu” will
not be performed until spectrometer conditions (pressures and status of other valves in the system)
are correct for the requested action to be performed.

5.2.1 Vacuum System Control

Introduction

The vacuum control is a independent subsystem and not connected to other microprocessor boards.
It allows the convenient change of samples without the need to operate individual valves. It cycles
automatically through the required operations and monitors the pressure in the sample and interfer-
ometer chamber.

The system is menu driven and operated from a four button keypad mounted on the top of the elec-
tronics compartment.

| t{O]  esc[O]
/(0] a0

Figure 36: Vacuum System Control Showing LCD and Keypad

A set of menus is available for controlling the environment within the spectrometer, and setting the
vacuum parameters. The latter menus are designed primarily to be used by the service engineers dur-
ing installation and testing.

Keypad Controls

» The selected line on a menu is indicated by a “>".

» Change the selected line within a menu by pressing the 'upr‘down “t " arrow keys
respectively.

* Press theENTER’ key to select the currently selected line in a menu.
* Press theESC" key to return to a previous menu.

38
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Routine Vacuum Control Procedures

After turning the power on, theSTARTMENU” appears on the LCD.

>BRUKER IFS66V VACUUM
VACUUM CONTROL

Figure 37: START MENU - Showing Cursor (A)

The cursor (>) is located at the upper left corner of the display. To access a submenu, move the cur-
sor to the desired line and press tBE&ITER” key.

Vent Sample Chamber

1) From the “START MENU"” select “VACUUM CONTROL". The “VACUUM CON-
TROL MENU” is displayed.

2) Select “"SAMPLE CHANGE MENU”. The “SAMPLE CHANGE MENU?" is displayed.

3) Select “VENT SAMPLE CHAMBER”

Note: If the Sample Chamber is not physically isolated from the
interferometer and detector compartments, they also will be

vented.

The “VENT SAMPLE CHAMBER' command is selected to vent the sample chamber only. The vent-
ing time can be adjusted in theéALUES’ submenu of the MANUAL CONTROL” menu.

After the venting time is overSM-CHAMBER VENTED” appears on the last line of the LCD.

Evacuate Sample Chamber

1) From the “START MENU” select “VACUUM CONTROL”". The “VACUUM CON-
TROL MENU” is displayed.

2) Select “"SAMPLE CHANGE MENU”. The “SAMPLE CHANGE MENU?" is displayed.

Note: Be surethat the sample chamber coversareall in place before
evacuating!!!

3) Select “EVACUATE SM CHAMBER”

The “‘EVACUATE SM-CHAMBER” function automatically evacuates the sample chamber.
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Chapter 5: Routine Procedures

Note: If the interferometer chamber isvented and it isisolated from
the sample compartment by windows or flaps, it is evacuated
first.

If flaps areinstalled, the interferometer chamber isisolated from the vacuum pump while
the sample chamber isvented. The air bearing supply is not interrupted which causes the
pressure in the interferometer to increase slowly. To avoid that the pressure inside the I F-
chamber rises more than 10 mbar above apreset level® while evacuating the SM-chamber,
the valves may switch automatically between both chambers.

When the pressure inside both chambers has become equal, the flaps (if installed) open
automatically. After reaching the preset pressure the “READY P=XXXXX mbar’mes-
sage appears on the last line of the LCD display.

Vent Entire Spectrometer

This procedure vents the entire optics bench, whether flaps or windows are installed or not.

Note: If your spectrometer is not equipped with windows or flaps,
this is the fastest way to bring the sample chamber up to
atmospheric pressure (for sample change for example). The
venting system is feeding air into optics bench through more
hoses - than if the “VENT SM CHAMBER” command was
used.

1) From the “START MENU” select “VACUUM CONTROL". The “VACUUM CON-
TROL MENU" is displayed.

2) Select “"SAMPLE CHANGE MENU". The “SAMPLE CHANGE MENU" is displayed.

3) Select “VENT OPTICS".

Evacuate Entire Spectrometer

This procedure evacuates the entire optics bench, whether flaps or windows are installed or not.

Note: If your spectrometer is not equipped with windows or flaps,
this is the fastest way to reach vacuum conditions necessary
for data acquisition. The pumping system is pumping air out
of the optics bench through more hoses - than if the “EVACU-
ATE SM CHAMBER” command was used. Be sure that all
chamber covers are in place before evacuating!!!

1) From the “START MENU" select “VACUUM CONTROL". The “VACUUM CON-
TROL MENU" is displayed.

1. “MANUAL CONTROL” MENU, “VALUES’ submenu, P(IF) EVACUATED” line.
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Vacuum System Control

2) Select “SAMPLE CHANGE MENU". The “SAMPLE CHANGE MENU” is displayed.

3) Select “EVACUATE OPTICS”.

5.3 Vacuum System Control

The following section describes the vacuum system control menu in detail.

After turning the power on, theSTARTMENU” appears on the LCD.

>BRUKER IFS66V VACUUM
VACUUM CONTROL

Figure 38: START MENU - Showing Cursor (A)

The cursor (>) is located at the upper left corner of the display. To access a submenu, move the cur-
sor to the desired line and press tB&ITER’ key.

From the STARTMENU you can reach two submenus:

* INFORMATION PAGE submenuf(first line): Information about the vacuum-control
software version number and other service information can be found in this submenu.

« VACUUM CONTROL submenu (second line): This menu contains the menus for con-
trolling the vacuum environment.

The fourth line of the STARTMENU has two different functions:

¢ Show the current action in STATUSMESSAGE”.
* Show the current status in th@UICK-VIEW"..

>BRUKER IFS66V VACUUM
VACUUM CONTROL

*READY P=002 MBAR*

Figure 39: Status Message
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To accessQUICK-VIEW’, move the cursor to the last line and press BNMTER’ key.

Example: In “QUICK-VIEW’, the current values of the vacuum pressure in the interferometer cham-
ber and the pressure difference between the sample and interferometer chamber (if it is below 100
mbar) can be read. When the pressure difference is greater than 100 mbar,

“P(SM) = > > PIF’

isdisplayed. Information about the current state of the flaps (if installed) can also be found here.

>FLAPS OPEN

P(IF) = 0003 mbar
P(SM) = 0003 mbar

Figure 40: Quick View

>FLAPS : CLOSED

P(IF) = 0003 mbar
P(SM) = >>PIF

Figure 41:

To return to a previous menu from any submenu, presE®E key.

Note: The “QUICK-VIEW” menu looks similar to the “MANUAL
MODE” menu, which can be used to control the flaps. Flaps
cannot be controlled from the ‘QUICK-VIEW’ menu.

42
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Vacuum System Control

5.3.1 Vacuum Control Menu

>SAMPLE CHANGE MENU___

MANUAL CONTROL
GO STANDBY

Figure 42: Vacuum Control Menu

SAMPLE CHANGE MENU (Line1)
Select the first line and press thENTER’ key to reach theSAMPLE CHANGE” menu. This menu

can be used to control automatic evacuation or venting of the sample chamber or the complete optics
bench.

MANUAL CONTROL (Line2)

The second line provides access to tM&NUAL CONTROL” menu. This submenu enables manual
control of the vacuum unit.

Note: This submenu is typically used only during instrument setup
and troubleshooting by service engineers. Some important

automatic vacuum control parameters can be changed in the
“nVALUES’ submenu.

GO STANDBY (Line3)

Select the third line and press tHENTER’ key to call the GO STANDBY” function. This function
closes all valves and interrupts the execution of any vacuum program currently running.

Empty (Line4)

The fourth (last) line has the same function @eJ/ICK VIEW’ and “STATUS MESSAGE” described
earlier.
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Sample Change Menu

>EVACUATE SM CHAMBER___

VENT SAMPLECHAMBER
VENT OPTICS

Figure 43: Sample Change Menu

Thefirst two menu items have been explained on page 39.

VENT OPTICS (Line3)

The “VENT OPTICS' is selected to vent the whole optic's module. Once the pressure inside the IF-
chamber has reached a preset Valt@PTICS VENTED® appears on the LCD.

Empty (Line4)
The fourth line has the same function @JICK VIEW’ and “STATUSMESSAGE” described previ-
ously.

Manual Control Menu
The “MANUAL CONTROL"” menu is used to control individual components (flaps and valves).
These functions are typically used for:

* Instrument setup
» Diagnostics

Note: The “MANUAL CONTROL” menu is not required for routine
operation of the instrument. Be aware that changing the pre-
set values can alter the instruments performance.

The "MANUAL CONTROL"” menu consists of more than four lines. Menu lines not currently visible
can be scrolled to using the*and “1” keys.

1. “MANUAL CONTROL” MENU, “VALUES’ submenu,'P(IF) VENTED” line.
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Vacuum System Control

P(IF) = xxxxmbar

P(SM) = xxxxmbar
FLAPS: open

Figure 44: Manual Control Menu

MANUAL CONTROL (Line1)

The menu title.

P(IF) and P(SM) (Lines2 and 3)

The pressure readout for the interferometer (IF) and sample chamber (SM) respectively.

Note: You can’t activate any function from either of these two lines.

FLAPS (Line4)
The “FLAPS” line can be used to toggle the status of the flaps (open/closed).
Note: Thisfunction can only be activated when:

*No automatic sequence is in progress.
*The pressure difference between the SM-CHAMBER and the IF-CHAMBER

is lower than a preset pressuré.

The current action or position of the flaps, 61LAPS ERROR’ is also displayed on this line. A
“FLAPS ERROR’ message will appeatr, if the flaps, once activated don't reach the selected position
within 20 seconds.

Note: Thiserror will terminate any automatic sequence.

. “HVALUES’ submenu, P-DIF. TO OPEN FLAPS'’ line.
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VALVE (Lines5to 8)

VALVE (IF) : CLOSED
VALVE (SM) : CLOSED
VALVE (VSM) : OPEN

VALVE (VIF) : OPEN
VALUES

Figure 45: Manual Control Menu, Valve Status

Lines 5-8 offer the ability to switch the valves individually. Select the line of the valve you wish to
switch and press th&ENTER’ key “to change the state (i.e. open or closed) of the valve.

Valve Function
VALVE (IF) Evacuation of the IF-CHAMBER
VALVE (SM) Evacuation of the SM-CHAMBER
VALVE(VSM) Vents the SM-CHAMBER
VALVE(VIF) Ventsthe IFFCHAMBER
Note: If the state of any valveis changed while a vacuum program is

running, the program resetsthe state after a short delay.
VALUES (Line 9)
The “VALUE” submenu, is used to change some of the preset values previously mentioned.
The “VALUES' menu allows the maodification of the preset values.

This function is provided for:

* Instrument setup
» Troubleshooting

Note: The “VALUES’ submenu is not required for routine opera-
tion of the instrument. It is not recommended to change the
settingspreselected by a BRUKER service technician.
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>P(IF) EVACUATED
=005 mbar

P(IF) VENTED
=00930 mbar

Figure 46: Submenu “VALUES" (Lines 1-4)

>P-DIF. TO OPEN FLAPS
=003 mbar

VENTING-TIME SM.-CH

Figure 47: Submenu “VALUES” (Lines 5-8)

The submenu values consists of eight lines. Use the cursor up and down keys to scroll through the
menu.

P(IF)EVACUATED=005 mbar (Line1and 2)

The automatic vacuum prografBVACUATE SM CHAMBER *“ will successfully terminate when the
absolute pressure in the sample chamber drops to 5 mbar.

The pressure may continue to decrease below this limit, because the evacuating valves stay open and
the evacuation continues after the termination of the automatic sequence.

Default value: 5 mbar
Maximum value: 100 mbar

To change this value (or any other value in this submenu), follow these instructions:

1) Move the cursor to the line of the value you wish to change and pre&S\NRER key.
A new, blinking cursor appears on the first digit of the value.

2) Press the cursor up or down key to change this digit.

3) Press the ENTER key again until you have reached the digit you wish to modify.
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4) After you havereached the last digit of the value, pressthe ENTER key to terminate this
procedure.

The blinking cursor now disappears and the new valueisin effect.
Note: If the blinking cursor doesn’'t disappear after termination,

you have exceeded the valid range of thisvalue. In this case
you haveto repeat the above described procedure.

P(IF) VENTED =930 mbar (Line 3 and 4)

The automatic vacuum programVENT OPTICS”is terminated successfully when the pressure
inside the interferometer chamber has reached 930 mbar.

Default value: 930 mbar
Maximum value: no upper limit

Note: To alter thisvalue, follow the preceding procedure.
P-DIF.TO OPEN FLAPS = 003 mbar

Theflaps (if they are present) can only be opened, when the pressure difference between the interfer-
ometer and the sample chamber is equal or lower than 3 mbar.

Default value: 3 mbar
Maximum value: 20 mbar

VENTING-TIME SM.-CM=010 sec. (Line7 and 8)

The automatic vacuum program “VENT SAMPLE CHAMBER' is terminated after 10 seconds. This
is approximately the time required to vent the sample chamber.

Default value: 10 sec.
Maximum value: 60 sec.
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6

6.1

6.2

Advanced Measurements

Step-Scan Overview

The Step-Scan Option is available on many Bruker research FT-IR and FT-Raman spectrometers.
With this option the spectrometer can operate in several different modes:

e Stepping
» Slow-scan (IFS 66v/S only)
» Conventional rapid scanning mode

The operating mode can be switched using software. The option includes the required hardware and
software to control the positioning of the moving interferometer mirror at multiples of half of the

HeNe laser wavelength (15800 tfree spectral rangé).

The computer controls:

* Movable interferometer mirror’s position
* Integration time
* Number of samples acquired at a chosen mirror position

The flexible triggering scheme is adaptable to almost any experimental situation.

Applications

The Step-Scan Option can be helpful in different areas of research:

» Time Resolved Spectroscopy of repetitive events

» Polarization studies (circular vibrational dichroism (CVD))
* Linear Dichroism

* FT-Raman spectroscopy

» Photoluminescence (PL) spectroscopy

» Two-dimensional (2D) IR spectroscopy

» Photo induced absorbance spectroscopy

» Photoacoustic spectroscopy (PAS)

» Signal modulated experiments

1. Additional hardware and software will be required depending on the specific experiment.
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The Step-Scan option can be used with the following techniques:

* Amplitude modulation
* Phase modulation
» Time resolved spectroscopy

6.3 Methodological Details

6.3.1 Amplitude Modulation

The amplitude of the IR signal is modulated in amplitude modulation. The modulation can be
achieved by a number of methods

e Chopping of the IR beam using a mechanical chopper

* Modulation of the properties of the sample by mechanical, electrical or optical means e.g.
by a photo elastic modulator (PEM) etc.).

The modulation frequency is dictated by:

» Time response of the detector.
* Properties of the sample (in case of sample modulation)
» Speed of the external modulator.

Typical modulation frequencies are 5 - 1500'Hz.

Examples of applications where amplitude modulation can be used:

* Photo induced absorbance spectroscopy.
» Polarization studies.

However, simple amplitude modulation delivers the change of the optical property due to the excita-
tion. Amplitude modulation can be used in conjunction with phase modulation.

6.3.2 Phase Modulation

In phase modulation the phase of the IR signal is modulated. This modulation is achieved by modu-
lating the optical path difference of the interferometer. The internal digital signal processing (DSP)
electronics are used to modulate the position of the moving mirror and thus to modulate the phase of
the IR signal. The modulation frequency can be chosen from 5 to 1500 Hz. The modulation depth
can be varied from less than one fringe to ten fringes. The acquisition processor of the spectrometer

1. Even higher frequencies are possible but additional equipment, depending on the type of experiment, may be necessary
(lock-in amplifier for example).
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isused as adigital phase sensitive detector (Lock-1n amplifier) in order to recover the signal of inter-
est. Both in-phase and quadrature signals are acquired simultaneously. Software routines are avail-
able which allow arotation of the phase setting of the recorded signals after the measurement.

A second modulation can be used (using external phase sensitive detection techniques) in order to
record the difference of the optical properties of a sample (e. g. dichroitic properties etc.) smulta-
neously with the spectrum of the sample. Examples of applications which use a second modulation
(amplitude modulation and phase modulation together) include induced absorbance spectroscopy,
polarization studies, 2D IR spectroscopy etc.

Phase modulation without amplitude modulation can be used e. g. for photo acoustic spectroscopy/
depth profiling.

6.3.3 Time Resolved Spectroscopy Option for
Step-Scan

The Time Resolved Spectroscopy (TRS) option alows to acquire spectra of processes which can be
repeated with a time resolution down to the nanosecond range. The actual time resolution will
depend on the process, the response time of the detector and preamplifier and on the speed of the data
acquisition system. The TRS options for Step-Scan allow data acquisition with a time resolution
from 10 msto 5 ns (the actual time resolution will depend on the time constant of the detector/pream-
plifier combination).

Two options are offered:

Timeresolution down to 5 psec

The basic Step-Scan option allows data acquisition with a select-
able time resolution from 10 msec to 5 psec. For these measure-
ments the internal ADC (which is used for the regular rapid scan
measurements) is employed. Since the actual time resolution will
depend on the speed of the components used, the detector/pream-
plifier will be limiting. For atime resolution up to 20 psec a stan-
dard electro-optic detector can be used (e.g. MCT, InSh, Si-
diode), for atime resolution below 20 psec the preamplifier of the
detector needs modification (fast preamp option).

Timeresolution down to 5 nsec

For atime resolution down to 5 nsec the speed of the standard 16
bit ADC is not sufficient. An optional transient recorder board,
which plugs into the PC - data system is used. An 8 bit 200 Mhz
transient recorder board allows the single channel acquisition of
repetitive events with a time resolution of up to 5 nsec. Optional
transient recorders with 12 bit dynamic range and 10/40 MHz
sampling rate are available.

Besides the statistical improvement of signal/noise by averaging
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it is possible to use the dual channel mode of the transient
recorder (in certain cases) for compensation of fluctuating sig-
nals. With the normalization circuit for first order correction
(part number S 530) it is possible to record the intensity of an
exciting visible or near infrared laser pulse simultaneously with
the actual spectroscopic information. Dividing the spectroscopic
signal by the integrated pulse intensity point by point allows a
first order correction of the intensity variation of the source.

The use of avibration isolated table as a support for the spectrom-
eter will improve the positioning accuracy of the Step - Scan sys-
tem in anoisy environment (e.g. in an engine test room or in the
proximity of vacuum pumps). The table offered by Bruker has an
active servo-controlled automatic levelling system integrated.
The tabletop is maintained at a preset zero deflection level, inde-
pendent of load addition or removal. The system requires a
source of pressurized air.

6.4 External Connections for Step Scan
Measurements
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Figure 48: DSP External Connections - Left Side of Spectrometer (rear)
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Description Signal
A Experiment Trigger Input TTL Input
B Experiment Trigger Output TTL Output
C Sampling Frequency Input TTL Input
D Ref. Out Phase Modulation Frequency TTL Output
E Laser A Analog Output
F Main Amplifier AC-DC coupling Switch
G Detector 1 Output Analog Output
H Detector X Input No Connection
I Auxiliary Output TTL Output

Experiment Trigger Input

Input used for measurement synchronization. Thetrigger pulse from an external experiment triggers
the measurement via the TC20 controller.

Experiment Trigger Output

Output used for measurement synchronization. A trigger pulse is provided by the TC20 controller
which can be used to synchronize an external experiment.

Sampling Frequency I nput

Input for modulation frequency supplied by an external experiment. The modulation frequency trig-
gers the acquisition viathe TC20 controller.

Refout/Phase M odulation Frequency

TTL Output providing a phase modulation frequency. The source of signal isthe TC20 controller.

Laser A

Analog output is used for LASER A monitoring BNC connected to TC20 board via “LASER A”
coaxial cable on testpoints “LSA3” and “GND”.

Main amplifier AC/DC Coupling Switch

Allows to select either AC or DC coupling of the Analog Board. The SWITCH is connected to AC/
DC board on Main Amplifier board, via a ribbon cable, 6 pins to “RMT” receptacle.
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Detector | output

Analog output used for measurement using a Lock-In-Amplifier e.g. The source of signal is the out-
put of detector 1. The BNC is connected to the Main Amplifier board via the “Detector 1 output”
coaxial cable, to testpoints.

“IRO1” and “SRET”

Used for of adetector at position 2. The cable has to be connected to the Main Amplifier board, to
the testpoints “IR02” and “SRET".

Detector 1 output

Normally not used.

AUXOUT.

Auxiliary Output: Auxiliary output used for Amplitude modulation. Source of signal is the TC20
controller.
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7 Accessories/Options

Many of the more commonly ordered options/accessories are described in this chapter. It isnot pos-
sible to show and describe all of the accessories/options available for the IFS 66v/S. Most of these
accessories/options can be installed after delivery of your instrument, though they may require a site
visit by a service engineer to install or align the components. In virtually al casesit will be simpler
(and very likely cheaper) to have the option/accessory installed in the spectrometer before it is
shipped to you.

Note: Part numbers and short descriptions of all accessories avail-
ablefor the |FS 66v/S can be found in Appendix A.

The accessories/options described in this chapter are divided into two categories:

« “External” - components or options that can be observed externally.
* “Internal” - components or options that can only be observed internally.

Some of the most common accessories purchased for the IFS 66v/S are the following:
External:

» DSP connections option
» External port windows
» External detectors

Internal:

» Additional sources

» Additional beamsplitters

» Additional internal detectors

e Sample compartment isolation devices (windows or flaps)
» High resolution option

7.1 External Options/Accessories

7.1.1 DSP Connections

This option provides eight “BNC” connectors and a switch mounted on the electronics compartment
case (left side) to facilitate the setup of sophisticated experiments that require signals to enter or exit
the electronics compartment. This option simplifies setting up these experiments and makes it possi-
ble to run these experiments with the case fully covering the electronics compartment. The function
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of these connectorsis described in Chapter 6: “Advanced Measurements”.
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Figure 49: DSP Connections on Electronics Compartment Case (Left Side)

7.1.2 Optional External Ports

The IFS 66v/S has one focused input port and three collimated output ports. In the standard configu-
ration all of these ports are covered by a blank metal cover. To use any of these ports, the following
components are needed:

» External port flange (W162).

» Port window that is transparent in the wavelength range of interest.
* Motorized or manual mirrors to route the beam to or from the port
» Hardware for mounting the external accessory.

» Accessory that will use that port.

External Port Flange (W162)

The optional external port flange replaces the standard blank (ie. non transmitting) flange on the IFS
66V/S. A separate window mounted in this flange makes it possible to have light enter the spectrom-
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eter (emission port) or leave the spectrometer (an exit port).

Nl |
N N N[N
! |

Figure 50: External Port Flange and Window - Cross Sectional View

Description

Window flange

Flange screw (total of 3)

Retaining ring

Retaining ring screw (total of 3)

m| gl O] @ >

Window

Figure 51: Exploded View of External Port Window Assembly

IFS 66v/S User's Manual
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Description Description
A Spectrometer exterior wall E Window
B Flange gasket F Window gasket
C Flange G Retaining ring
D Window gasket

External Port Window

Several different windows can be mounted in the window flange. The appropriate window material
for a given experiment depends on the wavelength range of interest. The available windows, part
numbers, and their ranges can be found in Appendix A.

Window Diameter Window Thickness
Required (mm) Required (mm)

W 162 50 5mm

Flange Part Number

Focused Input Beam Port

The path below shows how an external source can be used to perform experiments in the sasmple
compartment. The window installed in the external port must be transparent in the wavelength range
of interest emitted by the external source.

MOTO0/1
—

% - : Beam Port

CE Ms ”'
-—
MOT:!\ . I ~1SRC=20r3

Figure 52: Optical Path for Focused Input (A) Beam Port
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Collimated Beam Output Path

The figure that follows shows how a collimated beam from the spectrometer can be used to perform
experiments external to the IFS 66v/S optical bench. The additional mirrors required to route the
beam externally are highlighted. They are all shown as motorized mirrors because they provide the
greatest flexibility of use and can be controlled by software. The motorized mirrors need only be
aligned once and then the mirror will either intercept the beam at the appropriate angle or remove
itself from the optical path - all under software control.

Note: One or more motorized mirrors can be replaced by manual
mirrors but any changesin optical path then require that the
interferometer compartment be opened and mirrors must
then be added, moved, or removed from the optical path.

VIIZ7 7

Figure 53: Optical Path for Collimated Output Beam
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7.1.3 External Detector

The optional mirrors and exit port in the detector compartment are most commonly used to connect a
liquid He cooled detector (bolometer for example) to the system at port “F”. Kits are available that
enable the external mounting of any of the Bruker supplied detectors to this port.

The additional mirrors required to route the beam exterhally highlighted in the figure that fol-
lows. Both manual (A) and motorized (B) mirrors are shown. The manual mirrors in the figure
below can be substituted by motorized mirrors so that software can fully control the routing of the
beam.

Mirror B Mirl’or C

Exit Path

Figure 54: Detector Compartment - Inside View, Showing Exit Path to Optional External Detector

Note: Mirrors “B” and “C” will be present if a second detector is
already mounted in the detector compartment. Mirror “B”
will need to be motorized if access to a 2nd internal detector
and the external detector is needed. If a second detector is not
present inside the detector compartment mirrors “A”, “B”
and “C” will all be necessary to route the beam to the external
detector.

1. This assumes that two detectors are already installed in the detector compartment. 1f a second detector is not mounted in the
detector compartment mirror “C” also must be purchased.
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Figure 55: Externally Mounted Bolometer Detector (A) Attached to an IFS 66v/S

7.2 “Internal” Accessories/Options

Specific part numbers for sources, beamsplitters, and detectors are not given in this section. These
components are typically purchased together as a “kit” because purchase of a given source typically
requires a specific beamsplitter detector etc. to collect spectra within a desired wavelength range.

7.2.1 Source

Up to two sources can be installed in the interferometer compartment at one time. Sources can also
be installed externally. Additional sources make it possible to acquire spectra at wavelengths outside
the MIR range. Changing a source also requires that the beamsplitter and detector be replaced with
ones that are appropriate for wavelength range of the source. If windows are used to isolate the sam-
ple compartment from the rest of the spectrometer, they may need to be changed if they are not trans-
parent in the wavelength range of the “new” source.

The standard configuration consists of one source (and source holder) and a fixed mirror. The addi-
tion of a second source and holder inside the interferometer compartment also requires the installa-
tion of a motorized mirror for source selection.
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Figure 56: View of Source Cooling Towers (One for Each Source)

Description Description
A Source emission holes D Thermal cutoff reset switch
B Source “handle” E Source power leads

Source clamps

Source cooling water connection

A

Figure 57: IFS 66v/S Optional Sources
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Description

A NIR and Visible Source (two different bulbs but both
look the same)

B Hg Source (FIR Source)

C Handling points for the sources?

a. Sources should be handled only at points "C”. Fingerprints or other residues
deposited on the source can significantly decrease the useful life of the element.

Note: Installation of a UV source requires that the standard inter-

ferometer bereplaced with an interferometer that can be used
in the UV wavelength range.

Caution: These elementsare very hot when powered. Allow at least 30

minutes after powering down (for them to cool) before
attempting to remove them from the housings.

Source “1”

Source “0”
@ MIR standart
\
O
@,

Aperture Wheel = @

Mirror

Figure 58: Close-Up View of Optical Path Between Sources and Aperture Wheel

Source Focussing
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7.2.2 Beamsplitter

A variety of optional beamsplitters make it possible to collect spectra in wavelength ranges other
than the MIR (standard) - when used with an appropriate source and detector.

Handle

[ N

PR
—F

\ /
\ /

Figure 59: Beamsplitter (Appearance May Differ Slightly-Depending on the Beamsplitter Material)

The beamsplitter “type” can be identified by the color of the beamsplitter handle.

(I—Zlgpoorlle Beamsplitter Material Range

Red KBr 7,500 - 370 cnt
Brown CaR, 10,000 - 1850 cith
Silver Mylar 450 - 20 crit
White Quartz 14,000 - 5500 cih

The procedure for changing a beamsplitter is described in Append@pHohal Procedures’.

7.2.3 Additional Detector

The IFS 66v/S detector compartment can hold as many as two detectors (one each in position 1 and
2). Typically, an optional cooled detector is mounted in position 2 since a cooled detector cannot be
installed in position 1. Installation of an optional second detector requires both a detector and the

1. Beamsplitters made of the same material but having different thicknesses (for different wavelength ranges) can be differenti-
ated by the identification numbers on the beamsplitter label.

64 IFS 66v/S User’s Manual



“Internal” Accessories/Options

routing optics. All the detectors have dovetail mounts to facilitate substitution or removal and re-
insertion of a detector without realignment of the optics.

O

Position 2

-

Position 1

Figure 60: Detector Compartment - Inside View, Showing Optional MCT Detector in Position 2

Any Bruker supplied detector (other than the bolometer) can beinstalled in position 2.

Figure 61: MCT Detector
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Some of the optional detectors that can be installed in this position are;

Optional Detector Operating Temperature
Si diode Room

Ge diode Room

InSb Liquid N,

FIR-DLATGS Liquid N,

MCT Liquid N,

InGaAs Room

7.2.4 Sample Compartment Isolation Devices

Several options are available that facilitate the rapid changing of samples and extend the lifetime of
internal components by keeping them under vacuum at all times. These options include windows

and flaps.

They function to:

* Preserve the vacuum environment in the spectrometer during sample change and reduces
the time between sample insertion and data acquisition (reduced gas load).

* Reduce the leakage of moisture or other contaminants into the other instrument compart-
ments which could shorten the life of detectors, sources, and optics.

» Allow for separate venting and evacuation of some compartments for maintenance or

diagnostics.

Window (option)

Optional windows can be used to fully isolate the sample compartment from the detector and inter-
ferometer compartments. Windows permit the sample compartment to remain at pressures higher
than the pressure in the neighboring evacuated compartments. With windows installed, the sample
compartment can be pumped or veritediependent of the pressure in adjacent compartments.

Sample Compartment Flange (#W 163) and Window

Window flanges can be installed in the two holes for the beam path in the sample compartment to
permit optical windows to be installed. These holes are located in the walls separating the sample

compartment from the interferometer and detector compartments.
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I Flange Mounting
= Screws

T Sample Compartment
Window

Figure 62: Sample compartment, Inside Wall Interferometer Compartment Side

The flange and window are sold separately because the window that should be used is dependent on
the wavelength range used (MIR, NIR, FIR, etc.). The flange is mounted to the spectrometer using
three screws (A) and the window (B) is held in place by a threaded retainer ring (C). The window
inserted into this flange is circular and has an outside diameter of 50 mm.

Note: The sample compartment window flange cannot be used for
an external port.

Cross Sectional View Front View

Figure 63: Sample Compartment Window Holder Assembly

IFS 66v/S User's Manual 67



Chapter 7: Accessories/Options

Description
A Flange
B Retaining ring
C Window

Sample Compartment Windows

Windows can be easily replaced or exchanged (see Chapter 8: Maintenance). Windows typically
need to be replaced when window transparency has deteriorated due to exposure to contamination or
corrosive agents. Replacement of windows is described in Chapter 8.

Note: The window material used must be transparent in the wave-
length range used for analysis. Thewindow material for MIR
work is made of KBr.

Do not touch the window surface, fingerprints can cause
cloudiness or other deterioration of windows!

Flaps (optional)

Flaps are metal cover plates that slide to cover or expose (under computer control) the beam entry
and exit holesin the sample compartment.

If the flap option isinstalled, there will be two flaps:

» One between the sample compartment and the interferometer compartment.
» One between the sample compartment and the detector compartment.

In the closed position (i.e. totally isolating the sample compartment) the flaps seat against a seal.
Flaps are either fully open or fully closed and are controlled using the System Control keypad. The
status of the flaps can be monitored on the LCD.

Flaps with optional windows installed, enable isolation of the sample compartment while still permit-
ting analysis. This configuration is required when:

» The sampling device within the sample compartment is too large to permit proper sealing
of the compartment covers for evacuation.

» The sample needs to be purged with N

Note: Purging of the sample compartment is recommended when
evacuation of the sample compartment isnot possible.
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High Resolution Option (S 125/V)

The high resolution option increases the spectral resolution to 0.1 cm L This option involves the
replacement of the standard interferometer with a higher resolution interferometer. This option is
best installed before the spectrometer is delivered, for that reason.

Rapid Scan Option (S 127/V)

This option increases the scan rate to 100 spectra/sec at 12 cm! resolution (for the standard interfer-
ometer). The scan rate is 80 spectra/sec at 12 cm™ resolution for the high resolution interferometer.

Step Scan Option (S 510/V)

This option includes both hardware and software to make step—scan measurements possible. Addi-
tional details can be found in Appendix A.

FRA 106/S Fourier Transform Raman Module (R 100/V)

This option allows to interface the hardware of the FRA 106/S Raman module to the spectrometer.
To operate the Raman module, a €& quartz) beamsplitter is required. In addition, the beam has

to be routed to the spectrometers interferometer using two mirrors.

IFS 66v/S User's Manual 69



Chapter 7: Accessories/Options

70

IFS 66v/S User’s Manual



8 Maintenance

The IFS 66v/Sis designed for long useful service, but some components have inherently finite life-
times. This chapter describes how users can perform many routine maintenance (source replacement,
laser head replacement etc.) procedures. Users should not perform any other procedures without
first consulting and receiving approval from a Bruker service representative.

Note:

It is the user’s responsibility to completely read and under-
stand the whole procedure (and read the Safety chapter)
before starting. If you are not confident that you fully under-
stand the procedure or discover a situation not covered in the
maintenance procedures, contact a Bruker service representa-
tive before going any further.

Bruker service is available for both maintenance and more sophisticated repair work - contact your
local Bruker service representative.

The following procedures are described in this chapter:

Source (NIR, MIR, UV-VIS, FIR)

— Maintenance

— Replacement

— Configure system (including optimization) for various sources
Laser

— Replacement (including initialization)
Detector

— Replacement and optimization
Electronics

— Checking and replacement of fuses

— Power supply diagnostics

Source cooling system

— Coolant purity requirements

— Check coolant levels

— Cleaning the air intake filter

— Coolant line leak checking, and leak fixing
— Replace water pump

Replacement of windows

Replacement of desiccant capsule in beamsplitter box
Vacuum system

— QOil level checking
— Oil replacement
— System venting
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8.1 General Maintenance Consider-
ations

8.1.1 Maintenance and Electrical Safety

Caution: The following precautions must be followed to insure the
safety of the user and the spectrometer when working in
“powered” areas of the spectrometer.

Some of the maintenance procedures involve accessing areas
which are still powered. It is very important that the instruc-
tions are read and understood thoroughly before performing
any procedure. If any aspect of the procedure is unclear, con-
tact a Bruker service engineer before proceeding further.
Perform the procedure as described in the order it is
described.

Care must be taken whenever spectrometer covers are
removed and the spectrometer is still “On” to avoid:

e Looking at radiation from the laser or sources.
« Contacting harmful voltages.

Consult Chapter 1 (Safety) before starting any maintenance procedure.

8.1.2 Static Discharge Avoidance

Circuit connectors and semiconductor chips can be susceptible to damage as a result of static dis-
charge from the user. Static charge build—up that is not perceptible by the user can be sufficient to
damage semiconductor chips.

It is important that the user be electrically grounded to the spectrometer chassis before anything is
touched within the:

» Electronics compartment

* Interferometer compartment
» Electronics control unit

* Detector compartment

Electrical grounding can be accomplished by:

» Using a grounding wrist strap (not supplied).
* Regularly touching the spectrometer casing.
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Note: The grounding wrist strap is the most effective (and so the
preferred) grounding method.

8.1.3 Power Up Procedure

Whenever the optics bench is turned off, the following procedure must be performed to insure the

quality of data acquired. This procedure is a verification of the position of the interferogram center-

burst and saving of the new position if the centerburst has shifted from its previously recorded posi-

tion. “OPUS/IR” software is used to scan for the centerburst and determine its position. Greater
detail regarding functions and buttons associated with this procedure can be founddRWS R
Reference” manual (2.1.2.1 -Adjustment of the Interferometer” and section 2.2.2 Align Mode”).

1) Turn "On” electrical power to the optical bench.
2) Start ‘'OPUS' if it is not already started.
3) Click on the Measurement” menu.
4) Click on the Measurement” function in the ‘Measurement” pull down menu.
The “Measurement” dialog box is displayed.
5) Click on the Align Mode" button.
6) If the interferogram centerburst is visible in tiA¢ign” window, no adjustment is neces-
sary; go to step 9. If the interferogram centerburst is not visible irAtign® window,

go to step 7.

7) Repeatedly click on either of the two scan buttons (“<<" or “>>" in tlegh” box)
until the centerburst is visible in thalign” window.

8) Click on the Center Peak” button.
9) Click on the ‘Save Peak Position” button to store the new value.

10) Click on the Exit” button to exit ‘Align Mode’.
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8.2 Source Maintenance (NIR, MIR,
UV-VIS, FIR)

8.2.1 General

All spectrometer sources have a finite lifetime. The following are estimated useful lifetimes for

sources which can beinstalled in an IFS 66v/S. Bruker recommends that you have spare bulbs avail-

able for sources with shorter lifetimes.

Source Source Type (Ei.sélirrll)agviderlég‘)etimeain Hours
FIR Hg arc ~ 400

NIR Tungsten filament ~ 2000

MIR Globar ~25,000

VIS Tungsten filament ~ 50

uv Xe arc ~ 500

uv Deuterium lamp ~ 1000

a. Actud lifetimes may vary from these values.

The MIR source (glowbar) should be left on at all times, so that it is available at all times and is
always at a stable operating temperature and ready for data acquisition. Continuous glowbar opera-
tion does not serioudy affect its lifetime. Other sources should probably only be turned on approxi-
mately 30 minutes before a data acquisition (giving the source sufficient time to stabilize).

8.2.2 Check, Before Source Replacement

« |f the source is not lit, check the sour€é@N/OFF” switch to confirm it is ON".

» Confirm that (if a source won't light) the thermal switch has not cut off power to the
source. If the thermal switch cuts off power to the source, the source is fine but source
temperature has risen to too high a value. Reset the thermal switch. Check that the cool-
ing unit is operating properly (water level in cooling unit is correct and that the water is
flowing well through the hoses - water pump might be “frozen”). “Relight” the source
and monitor whether the source turns “On” and stays “On”.

1. Consult Appendix A for Bruker part numbers.
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8.2.3 Source Replacement

Please familiarize yourself with the following points before proceeding further with the source
replacement.

Note:

Caution:

1)
2)

3)

4)

5)

6)

Make sure you are wearing safety goggles if the Hg source is
lit.

Sour ces should be handled only at pointsindicated in Chapter
4. Fingerprints or other residues can significantly decrease
the useful life of the element.

These elements are very hot when powered. Allow at least 30
minutes after powering down (for them to cool) before
attempting to remove them from their housing.

Vent the interferometer compartment.

Remove both interferometer compartment lids.

If the source is still emitting light, note the alignment of the source on aperture (the
image of the source should be centered on the aperture).

B

/A

Figure 64: Example: Source lllumination (A) on 1 mm Aperture (B)

Turn off power to the optics bench.

Allow at least 30 minutes for the source to cool, if it was still lit at the start of this
exercise.

Loosen the two screws (A) on the terminal block that clamp onto the two electrical leads
(B) from the source element.
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TOP
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Figure 65: Terminal Block -Rear View with Only One Source Connected

7) Loosen the “radiator clamp” (A) on the housing that holds the source in place (requires
either a 5 mm Allen wrench or Phillips screwdriver).

Figure 66: Source Cooling Tower

8) Remove the source by gripping the source end (B) and lifting the source out of the hou-
sing.

9) Replace NIR, or Hg bulb making sure not to contact the bulb surface with fingerprints
or other contamination (keep the bulb bag between your fingers and the bulb surface).

10) Insert the new source into the housing so that the filament is centered in the housing
“hole” (C).

11) Partially tighten the radiator clamp (A) to allow adjustment of the height of the source
before fully tightening the clamps.

12) Power up the source (Electronic Unit).
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13) Adjust the height of the source until it looks like the illumination pattern on aperture 1
shown on the previous page.

Caution: This procedure must be performed quickly for the source will
be too hot to handle or manipulate within a few minutes.

14) When source alignment is completed, finish tightening the radiator clamp (A) that holds
the source in place.

8.3 Replace Fuses

All fuses are located in the ELU. Replace fuses only with fuses having the same specifications.

/ /

/ / c
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Figure 67: Electronics Unit Interior - Side View
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Fuse Replacement Table

Description

Access Fuse Type

Laser power supply

Remove the front panel. Supply is located on a

board in the upper position 200 mA & 250V

HG lamp power supply

Remove the front panel. The supply islocated in
the third sub-unit from bottom. A green LED is
lit when the supply is turned on. Anyellow LED
islit when the HG lamp is on.

630 mA at 250V

NIR lamp power sup-
ply

Remove the front panel. The supply islocated in
the second sub-unit from bottom. A green LED is
lit when the supply is turned on. The fuse is not
user replaceable. Contact factory.

MIR lamp power sup
ply

Remove the front panel. The supply is located in
the Iow_est sub-unit. A green LE_D is lit when thes.15 A at 250V
supply is turned on. It is accessible from the side

of the power supply sub-unit.

Analog power supply

. 800 mA at 250V
the lowest sub-unit. Three green LEDs areg li e.g. for PTG315)

Remove the back panel. The supply is Iocaie(%'
when the supply is turned on.

Controller power sup
ply 12V/+ 5V

Remove the back panel. The supply is located in
the second sub-unit from bottom. The fuse is|not
user replaceable. Contact your Bruker seryice
representative.

Magnet valves powe
supply

[

Remove the back panel. The supply is located in
the third sub-unit from bottom. It is accessiblés00 mA at 250V
from the front panel of the power supply sub-unit.

Fans

Remove the left panel (viewed from front). T

'h
fuse is located near the line filter. 515 mA at 250V

78

IFS 66v/S User’s Manual



Replacing the He-Ne Laser

8.4 Replacing the He-Ne Laser
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Figure 68: IFS 66v/S Rear View Showing Laser Head (A), Laser Power Connector (B), and Springs (C) Securing the
Laser Head

Caution: Do not touch bare metal contacts or connector s!

Even if the spectrometer has beenOFF” for a while, poten-
tially dangerous voltages may still be present on the laser
power connector. This voltage must be eliminated by short-
ing the laser power connector ends before proceeding any fur-
ther.

1) Turnthe spectrometer power switch to the “Off” position.
2) Disconnect the power plug from the wall socket.

3) Remove laser/vacuum manifold compartment cover by lifting its cover
vertically.

4) Find the white plastic laser power quick connector (B).

5) Lift out the laser power connector so it can be disconnected without disturbing adjacent
components.

- ~

Laser Head Side
A

Figure 69: Laser Power Quick Connector, Disconnected
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6) Disconnect the laser head from the laser power supply by gripping both ends of the
quick connector and pulling it apart.

Caution: Do not pull on thewiresthat go into either end of the connec-
tor.

Do not touch any electrically conductive part of the screw-
driver while performing the following step.

7)  Short the exposed leads (A) on the laser head side of the connector using an insulated
screwdriver.

8) Remove thelaser head and connected cable by releasing the springs that hold the laser
head in place.

9) Look at the exit hole of the new laser to seeif it has a shutter, blocking the laser beam.

Caution: Make sure the power lead to the laser is disconnected before
checking the shutter.

10) If a black metal shutter is visible at “A”, insert the blade of a slotted screwdriver into the

slot on the laser head (B) and turn the screwdriver approximately 1/4 turn. The shutter
should open.

Figure 70: Laser Head - End View

Install the new laser

1) Place the new laser tube in the “cradle” the old laser occupied.

2) Press on the back of the laser head (not the power cable) till the laser head can move no
further to the right.

3) Re-attach the springs.
4) Connect the two ends of the white plastic laser power connector.
5) Put the compartment cover back into place.

6) Reconnect the spectrometer power plug and turn the spectrometer power switch “On”.
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Adjust the interferometer for the new laser.

Note: To do this operation you will need a dual channel oscilloscope
to observethe LSA2 and L SB2 sine wave signals.

1) Connect the oscilloscope probe to test point LSA2 (TC 20 processor board.t). Connect
the other oscilloscope channel to testpoint LSB2 (just below LSA2). The scope should
be in AC mode and the voltage sensitivity must be between 0.2 and 0.5 V/division.

B A

/ |
sessess © m N L0 O

Figure 71: Top View of TC20 Board Layout Showing Testpoint LSA2 (A) (LSB2 Testpoint is Below LSA2) and
AGND (B)

2) Measure the sine wave amplitude for both oscilloscope channels.

3) Adjust the fixed mirror knobs (A) to maximize the sine wave amplitudes in both chan-
nels (LSA2 and LSB2). Oneknaob is above the other in position (A), which is shownin
the diagram that follows.

Note: Adjust only one knob at a time so that you can tell which
direction a knob needsto be turned to increase the amplitude.

Figure 72: Interferometer Compartment - Fixed Interferometer Mirror x-y Knobs (A)

1. Testpoint LSA2 and LSB2 are measured vs. ground - testg@ND” (B) on the TC20 board.
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8.5

8.5.1

The indicator light on lower left front corner of the instrument should be blinking green.
If thisis not the case, contact your Bruker service representative.

Replace all compartment covers.

4) Using “OPUS”, perform an “Auto Alignment” to establish (and save) the exact position
of the centerburst.

Detector

Pumping a Liquid N, Cooled Detector Dewar

The vacuum of your optional LNdetector should be checked if there is some visible condensation
on the window of the detector ten minutes after you have cooled it. The detector should be

re-pumped to re-establish the proper vacuum (less thahtd®) inside the detector dewar
Although it varies from detector to detector, the vacuum holding-time is between one to two years.

Note: Use an ail-free pump (e.g. turbomolecular pump) to avoid the
risksof oil contamination of the detector.

Pumping Procedure:

1) Switch off the spectrometer.
2) Unplug the detector from its holder.

3) Detach the screw and O-ring from the vacuum adapter and place them on the detector's
vacuum valve.

4) Pull the shaft and fasten the adapter to the screw.
5) Connect the vacuum pump to the adapter and start it.

6) Push the shaft to the detector then turn it to screw it into the seal. Two or three turns are
enough.

7) Pull the shaft to open the vacuum valve.

8) Pump the detector until at least lrr are achieved. (3 days, weekend pumpdown is
recommended).

1. Pumping time should be at |east three days.
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9) When agood value is reached, close the vacuum valve -push the shaft back towards the
detector and unscrew the shaft from the seal.

10) Unscrew the adapter to remove it and take the O-ring and screw off the detector. Place
them both back on the adapter.

11) Plug the detector back in its holder and connector and cool it down to nitrogen tempera-
ture if needed.

12) While running the ALIGN mode, adjust the mirror in front of the detector (if needed) to
optimize the signal.

Replacement
Detectors are delivered mounted on a “dovetail” mounting fixture to permit easy replacement or sub-

stitution of detectors. Since the detector is pre-aligned the installation is an easy process. Make sure
to turn off the power first.

1) Slide the current detector off of the dovetail.

2) Slide the new detector onto the dovetail fixture until it stops at the end.

8.6 Source Cooling System

The purpose of this system is to maintain a source(s) at a stable temperature. The cooling system
consists of:

» Water reservoir
*  Water pump

» Heat exchanger
* Fan

8.6.1 Cooling System Failure

The most common causes of cooling system failure are:

1) Failure to use distilled water (accumulation of mineral deposits “seizes” the water pump
bearings). Distilled or de-ionized water having a electrical conductivity of >Q8&hust
be used to insure the safe operation and long life of the components. Even when using
distilled water, the water should be changed about every 6 months.
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Figure 73: Pump Bearing Surface With Mineral Deposits (A) -Hazy Gray Areas

2)

3)

4)

Itisvery important that the user recognizesthat the water pump isnot self priming. The
significance of thisis that the pump flow can be significantly reduced (or stopped) if air
istrapped in the pump impeller. 1t can be difficult to rel ease the trapped air. Water
levels should be kept near maximum level and the pump should not be fully drained
unless the unit has to be disconnected and moved.

Insufficient cooling of water due to dust accumulating between the heat exchanger and
the grid.

Water pump breakdown (expected lifetime approximately 2-3 years).

Whenever the flow of cooling water is insufficient to cool the source, the thermoswitch mounted on
the source holder will cut the power to the source(s) to protect the source(s) from being damaged.

8.6.2 Preventive Maintenance

Performing the following procedures on aregular basis will extend the lifetime of the pump:

Check the water level in the water tank at least once a month. Check the water hoses both
inside and outside the spectrometer for possible leaks. Add only distilled water to raise
the level to close to (but not exceeding) the maximum level (“Niveau-max”) mark - as
needed.

Clean the heat exchanger air intake filter, using a vacuum cleaner

“Flush out” the cooling system.
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Check Coolant Levels

Keep the water level at or just below the maximum indicator (Niveau-max) at al times. Remove the
reservoir cap and add distilled or de-ionized water as needed.
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Figure 74: Source Cooling Unit and Close-Up View of Water Level Indicator

Check Cooling Hoses for Leaks
Since the water pressure is not very high when the cooling unit is in operation, the most likely point
for aleak to occur is at a connector of some sort - afitting or the hose has become stressed or isloose.

If you find droplets around a hose connector, check the hose, or fitting, for signs of loosening or wear
and correct the situation by either tightening the fitting or replacement of fitting and/or hose.

Cleaning the Air Intake Filter (B)

During operation of the cooling unit, dust, lint, and other debris can be sucked into and caught on the
air intake filter. Buildup of this debris reduces the flow of air used to cool the water in the cooling

system. Thefilter should be cleaned on aregular basis® using a vacuum cleaner.
Flush out Cooling Water

This procedure should be done every 6 months. It requires approximately 1 gallon (~3.71) of dis-
tilled or de-ionized water.

1) Turn “Off” all sources.
2) Turn “Off” the cooling unit by disconnecting the power plug from its socket.

3) Take the hose off of the cooling water inlet (“Kiihlwasser-Eingang”) connection at the
cooling unit.

4) Putthe inlet hose end into a suitable empty container to hold the full volume of cooling
water (approximately 1 gallon).

1. Recommended frequency: once a month unless buildup of debrisis excessive-requiring more frequent cleaning.
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5)
6)

7)

Note:

8)

9)

10)

11)

12)

13)

14)

Remove the reservoir cap.
Turn the cooling unit “On” by reconnecting the power plug to the socket.

Pour distilled water into the reservairabout the same rate asthe hose isfilling the
container.

Do not overfill. Monitor thefill gauge on thefront of the cool-
ing unit, to prevent overfilling.

When about one gallon of water has been drained from the unit, stop adding water to the
reservoir and disconnect the power plug to stop pumping.

Quickly reconnect the “Kiihlwasser-Eingang” hose to the cooling unit to reduce the pos-
sibility of air bubbles in the line.

Discard the water drained from the cooling unit.

Add enough distilled water to reach the “Niveau-max” mark on the cooling unit fill
gauge.

Switch the cooling unit and sources back on.

If water level drops below the “Niveau-max” indicator level as the circulator runs, add
more water till it does reach that level.

Replace reservoir cap on the unit.

Drain the Circulator

Note:

This procedure should be performed only when the cooling
unit needs to be disconnected and moved. Air bubblescan be
created in the water pump impeller when the unit is refilled
that could reduce or totally block circulation of water. Clear-
ing the air bubblesis not always an easy task.

Water acts as a lubricant between the bearing surfaces so that bearing wear will increase if the circu-
lator is running and the bearing is not fully moistened. The circulator should be turned off as soon as
the flow of water starts to break up (no longer a solid stream).

1)
2)
3)

4)

Turn “Off” all sources.
Turn “Off” the cooling unit by disconnecting the power plug from its socket.
Take the hose off of the inlet connection of the cooling unit.

Put the hose end into a suitable empty container to hold the full volume of cooling water
(approximately 1 gallon).
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8.7

5)

6)

7)

8)

Reconnect the power plug to its socket.

Monitor the flow of water into the container. When the flow is no longer a continuous
stream, disconnect the power plug immediately.

Disconnect the cooling water outlet (“Kuhlwasser-Ausgang”) hose from the circulator.

Blow air into the hose to force the remaining water in the source lines and reservoir
through the inlet hose into the container.

Replacement of Optional Sample
Compartment or External Port Win-
dows

Optical windows can be mounted on a flange in the sample compartment on the automatic sample
compartment shutters or on external ports. Though sample compartment flanges and external port
flanges are not interchangeable, the procedure for removing and reinstalling them is the same. The
window material required is dependent on the wavelength range of interest so it is not uncommon to

change windows (changing a beamsplitter often requires a change in window material, for example).

Data sheets from the window supplier should be consulted for “handling” and cleaning procedures.

The appropriate window material for some common wavelength ranges are shown below:

Wavelength Range | Window Material

MIR KBr
NIR Quartz
FIR Polyethylene
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Cross Sectional View Front View

B

Figure 75: Sample Compartment Window Holder Assembly Showing the Window(A) Window Holder (B), Retaining
Ring (C), Window Gasket (D), Window Holder Screws (E), and Retaining Ring Screws (F)

Note: Though the drawing below is of an external port flangeit is
functionally equivalent to the sample compartment window
flange.

Figure 76: Exploded View of External Port Window Assembly

88 IFS 66v/S User’s Manual



Replacing the Desiccant Capsule in the Beamsplitter Storage Box

1)

2)

3)

4)
5)
6)

7)

8)

9)

Use a standard screwdriver (sample compartment window holder) or Allen wrench
(external port window holder) and remove the three screws that hold the flange to the
compartment wall.

Remove the flange and place it on a clean surface. Do not touch the window surface.
Use a standard screwdriver (sample compartment window holder) or Allen wrench
(external port window holder) to remove the three screws that secure the retaining ring
to the flange.

Lift off the retaining ring.

Remove the window.

Place the new, cleaned, or different window on top of the gasket (D) in the flange.
Place the retaining ring screws into the holes in the retaining ring and secure the retai-
ning ring to the flange by tightening the screws. Do not overtighten, some of the win-
dows can be brittle.

Place the screws into the screw holes in the flange

Align the flange screws with the threaded holes in the wall.

10) Secure the flange to the wall by tightening the screws.

8.8 Replacing the Desiccant Capsule in
the Beamsplitter Storage Box

A desiccant capsule (A) is attached to the box to reduce water vapor levels inside the storage box.
The desiccant in the capsule has an indicator in it, to show when the desiccant capsule should be
replaced. A blue color indicates the desiccant is effective. If the desiccant indicator turns to a pink
color - it should be replaced with a fresh (blue indicator) capsule.
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Figure 77: Front and Side View of Beamsplitter Storage Box and Magnified View of the End of the Desiccant Capsule

1) Insert abroad blade screwdriver into the desiccant capsule slot (B) and unscrew the cap-
sule using a counterclockwise rotation.

2) Discard the used capsule when it is removed.

3) Screw afresh capsule into the threaded capsule hole in the beamsplitter storage box.

8.9 Vacuum System

The vacuum pump manual from the manufacturer must be consulted for any service or maintenance
issues. The descriptions that follow are intentionally general because several different pump models
have been supplied with IFS 66v and |FS 66v/S spectrometers.

Note: The descriptions that follow are not meant to replace refer-
ring to the pump manual.

Typical user maintenance for the vacuum system consists of the following procedures:

» Check Oil Level- Regular checking of the oil level (and adding fresh oil when needed)
helps insure the efficient operation and long life of the vacuum pump. Regular loss of oll
may indicate leaks or oil degradation which should be investigated and corrected
promptly.

» Oil Replacement - A certain amount of oil is lost during the normal operation of the
pump, requiring addition of small amounts of oil from time to time. Replacement oil
should be an oil approved by the pump manufactamrdrbe compatible with the existing
oil in the system.

Oil degradation will eventually require replacement of all the oil. Diagnostics in the

pump manual should be consulted to determine when the oil should be completely
replaced.
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Note: Some oils are easily oxidized or inflammable, be sure to

acquaint your self with a particular oil's properties before fill-
ing the pump with a particular oil.

» System Exhaust Monitoring/Maintenance - The exhaust of the vacuum pump should
be routed to outside air. The exhaust lines should be checked once a month to determine
if there is appreciable oil accumulation in the line. If a demister is used (highly recom-
mended), it will eventually become saturated with oil and then must be either cleaned or
replaced (consult the demister documentation).
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9 Diagnostics/Troubleshooting

This section is provided to assist you in accessing the performance of your system and diagnosing
common spectrometer problems. It is divided into three main sections:

Instrument checkout procedure.

Standard test for instrument performance.

General troubleshooting.

A listing of common problems and probable causes.

Component specific diagnostics.

Detailed procedures for diagnosing problems with standard instrument components.

9.1 Instrument Check Procedure

This test is one of the standard instrument tests that was performed as part of the installation of your
spectrometer. This test checks the sensitivity in the MIR region and is an excellent indication as to
how well your instrument is performing.

Before performing the test make please check the following:

Globar source (MIR source) is on and illuminated.
Sample compartment is empty.

KBr (MIR beamsplitter) is installed correctly.
Scanner is scanning.

4) Load the MIR parameter set used for the test at the time of installation.
5) If you do not know which parameter set was used for the test when the instrument instal-
led, then make sure that the instrument parameters are set as follows.
Parameter Value Parameter Value
Beamsplitter KBr Aperture 12mm
Detector DLATGS Zerofill factor 2
Velocity 6(10 kHz) Gain switch gain On
Wanted high freg. limit 8000 cmt Apodization function Four point
Resolution 2 Acquisition mode Single sided fast
return
Wanted low fregq. limit 0 cml Phase correction mode Mertz
Scans 32 L ow passfilter 1(16 kHz)
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Parameter Value Parameter Value
Corrélation No Phaseresolution 32
Note: These parameters are current at the time this manual was

9.2

printed. If these parameters do not agree with those in your
acceptance report, use the parameters from your acceptance
report. Itisagood ideato check these settings anyway asit is
possible that the current MIR parameter may have changed
since the instrument wasinstalled.

6) Makesuredl lidsarein place, and perform a background and sample measurement
after the instrument is evacuated.

7) Display the spectrum and compareit to the results of the test from the acceptance report.
The spectra should look similar and the spectrum should meet the MIR acceptance spe-
cifications.

Depending on the age of your spectrometer the specifications may not be identical to the values
obtained when your system was first installed. However, your spectrometer should still be able to
meet the acceptance specification. If you are unable to meet the acceptance specification then refer
to the following section or contact your local service office.

General Troubleshooting

Conditions in which the spectrometer will not meet the specifications, along with possible causes

and solutions, are described in this section. The possible causes for not meeting a specification are
reported in order of likelihood. For example, “A” is more likely than “E” to be the cause of the prob-
lem.

Many causes and possible solutions for a particular problem are described in this section. In some
cases component specific diagnostics are suggested to help isolate the source of the problem. These
diagnostics can be found later in this chapter.

9.2.1 No Interferogram

Possible Cause Solution
A Optical path is blocked. Check the sample compartment, to see if a sampling accegsory is
blocking the beam.
B Wrong measurement param-Use the measurement parameters defined in the acceptance|report.
eters used.
C MCT - detector is warm. Cool detector with liquid nitrogen.
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Possible Cause

Solution

Detector not installed or
incorrectly installed.

Check to see that detector is properly seated in its holder. Check
that the correct detector is selected (i.e. the beamis directed to the
correct detector.)

External detectors: Examine the cable connection at the detector
aswell as at the spectrometer backside.

IR- source failure.

Vent the optics, open the lid above the source and check whether
the globar is on and the aperture wheel properly set.

If the sourceis not on, see ‘Source Diagnostics” later in this chap-
ter.

Defective power supply

Check the LEDs (+15V, -15V, +5V) on the Analog board (Power
Supply Diagnostics later in this chapter). Test points are available
for additional testing.

Scanner is not scanning

Check the scanner indicator light on the electronics unit scanner
button. If this light is not lit, see Scanner Diagnostics’ later in
this chapter.

Peak position is not saved

tion in Appendix B). Save the peak position.

Click on the (<,>) arrows in the auto-align screen, to shift the
viewing area to where the peak is located (see Beamsplitte

sec-

parameters chosen.

acceptance report.

Scanner is out of alignment Check that the correct beamsplitter is installed and the |correct
parameters are set for the beamsplittetORUS'. If the parame-
ters are correct, perform scanner and laser diagnostics.
9.2.2 Signal - to - Noise- Ratio is Too Low
(acceptance report)
Possible Cause Solution
Energy throughput is to® See “No Interferogram” earlier in this chapter.
low.
Incorrect measurement Modify measurement parameters so they are the same as|jn the

Accessory is blocking th
beam.

e Remove accessory.

Cooled detector has warme
up.

rdCool the detector.

Source is off. SetSource Diagnosticsater in this chapter.
Interferometer is out of | Perform an Auto Alignment” in Align mode (se¢OPUS/IR Ref-
alignment. erencé manual).
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9.2.3 Energy at the Spectral Region Boundaries Not

Sufficient

(acceptance report)

Possible Cause

Solution

A Wrong measurement param- | Modify measurement parameters so they are the same as in the
eters used. acceptance report.

B Sourceis defective. Replace source (see Chapter 8 - Maintenance).

C Accessory is blocking the | Remove accessory.
beam.

D Interferometer is out of | Perform an Auto Alignment” in Align mode (se¢OPUS/IR Ref-
alignment. erencé manual).

9.2.4 Spectral Resolution is Not Achieved

(Certificate of acceptance 2.4)

Possible Cause

Solution

Wrong aperture chosen.

Decrease aperture size.

9.2.5 Long Term Stability Specification is Not Achieved

(acceptance report)
Possible Cause Solution
A Room temperature variation Make sure that the room temperature varies by no more|than
is too large. 1°C/hr during the measurement time.
B Incorrect measurement Use the measurement parameters indicated in the acceptance
parameters chosen. report.
C Stabilization time after vent- Allow two hours stabilization before recording data after fjrst
ing optics too short optics bench evacuation.
D Incorrect air pressure for air Check air pressure on gauge on back of spectrometer, it sholild be
bearing 1 bar. Right rear cover of spectrometer must be removed tb see
the gauge.
E Contaminated air bearing Cleaning of air bearing required; contact your Bruker servige rep-
resentative.
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9.2.6 Error Message: “Link to Optic Disconnected”

Possible Cause Solution

Cable from the acquisition Connect the cable between the AQP and the spectrometer.
A processor to the spectrometer
is not connected.

B Spectrometeris switched off. ~ Turn the spectrometer power on.
Spectrometer fault. TurrOFF” the spectrometer power, wait 10 seconds, then pgwer
C up the spectrometer. OPUS'2 select REBOOT AQP” or just
restart ‘OPUS'.
Faulty cable connection | Replace the defective cable with cable supplied by Bruker (no
D between the Acquisition Pro- | substitutes). Contact Bruker service for part number. and avail-

cessor and the spectrometer. ability.

a. See OPUYIR Reference’” manual.

9.3 Component Specific Diagnostics

9.3.1 Scanner Diagnostics

1) Check the Electronic Unit (ELU). Reset the ELU (turn itOFF” then "ON").
2) If the scanner is still not scanning, check to see if the HeNe laser is working.

3) If the HeNe laser is not working (no red HeNe light), either the laser or laser power sup-
ply needs to be replaced (contact Bruker service).

4) If the laser is working, sed.aser Diagnostics’ section later in this chapter.

Note: When the scanner is not operating properly Bruker strongly
recommends that the scanner be turned off, to prevent possi-
ble mirror damage.

.0 U 0000
Switch

Figure 78: TC20 Board-Top View, Showing Scanner “On/Off” Switch Just Below the LEDs
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9.3.2 Source Diagnostics
The Source Does Not Light Up

This condition could have several possible causes. Perform the following procedure to determine
why the source does not “light”.

Check the thermoswitch

Thermoswitch

Figure 79: Source Holder - Showing Thermoswitch
The thermoswitch is a small red button located on the lower part of the source cooling housing. If the
switch “tripped”, it indicates that the source may have overheated and there may be a fault in the

cooling unit.

Press the red button on the thermoswitch. If it has “tripped”, pressing the button will reset it, and
allow the source to come “Or".

If the switch trippes again after resetting, the cooling system needs to be checked.

Check the source cooling system

1) Check the air intake filter on the water cooling unit. The buildup of dust and other
debris on the filter (if massive enough) can cause the cooling unit to not operate effec-

tively. If debris is visible on the filter, use a vacuum cleaner to remdve it.

1. This assumes that the source switch on the ELU is pressed in (“On” position). If the source switch is not in the “On” posi-
tion, press it to relight the source.
2. Cleaning of this filter should be done regularly as a part of routine maintenance.

98 IFS 66v/S User’s Manual



Component Specific Diagnostics

2)

3)

4)

5)

Air
Filter

Figure 80: Cooling Unit - External Viewwith
air intake Filter.

Check to see that the cooling water tank is full and the water isflowing. If the water
level islow, fill it up to (but not exceeding) the Niveau-max indicator. If thewater isnot
flowing raise the cooling unit just above the bench height for 2 min. If the water till
does not flow, go to the water circulator diagnostics section later in this chapter.

Once the water is flowing, reset the thermoswitch on the source cooling jacket by pres-
sing the red push button.

If water needed to be added it is possible that aleak exists somewherein the water lines.
Check the tubing (and connectors) that feed water to and from the pump for possible
leaks and fix them.

If water isflowing through the piping and resetting the thermoswitch does not allow the
source to light and stay lit, the source power supply should be checked.

Check the voltage from the source power supply

The table below lists what the source voltage should be for each type of source.

souree Tamina Blodk)
Globar 24V
Tungsten lamp +12V
Mercury lamp 197V
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1T |
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Figure 81: Top View of MIR Source (A), Source Leads (B), and Terminal Block (C)

BOTTOM | () @ \@\ 5

@@@@ A

Figure 82: Termina Block -Rear View with Only One Source Connected

Description
A Connection points for wires from source power supply.
B Connection points for source wires.

1) Measure the voltage across the two source leads (B) at the terminal block (C).

2) If thereisno voltage, disconnect the source wires from the terminal block (B) and
re-measure the voltages at the terminal block.

3) If there still is no voltage detected, check the source ON/OFF switch (ELU) or the
power supply itself.

Check the source - measure globar resistance
1) Turn off al sources (ELU).

2) Disconnect the 2 source leads from the terminal block.
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TOP \ A

<

BOTTOM ® @ @ ®
D
®®@ O &

Figure 83: Terminal Block -Rear View with Only One Source Connected

3) The source resistance should be approximately 10 ohms. If the measured ohmic resi-
stance is significantly less than 10 ohms, the source should be replaced.

9.3.3 Water Circulator

There are several possible causes for why water is not circulating when the unit is powered:
1) The fuse has “blown”.
2) Excessive buildup of debris on the heat exchanger.
3) Air bubbles lodged in the pump “seizes up” the pump.
4) Mineral deposits have accumulated to an extent that the pump “seizes up”.

5) Bearings within the pump have become too worn to move easily.

Procedures for correcting causes 1-3 can be found in this section. Causes 4 and 5 require either
detailed instructions from your service representative before opening the circulator or shipment of
the unit to a Bruker repair facility.

Note: Do not remove the circulator’'s covers without first obtaining
detailed instructions from your service representative. The
circulator has powerful capacitors within it that can hold sig-
nificant and possibly dangerous voltages and charge even
after the unit has been powered off for some time. Disconnec-
tion of the pump from the circulator unit inevitably results in
the spilling of water within the chassis.
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Check for a blown fuse

1) Disconnect the circulator power plug from the wall socket.
2) Find the black fuse holder on the back of the circulator.

3) Insert ascrewdriver head the slot and turn the screwdriver counter-clockwise approxi-
mately 1/4 turn. The fuse holder will pop out.

4) Remove the fuse from the holder and measure the resistance across the two ends.

5) If the measured resistance is more than afew ohms, replace the fuse with one having the
same specifications.

6) Insert the fuseinto the fuse holder and reinstall the holder into the circulator. Pressthe
holder into the fuse socket; insert the screwdriver into the slot and then turn the
screwdriver clockwise approximately 1/4 turn.

7) Reconnect the plug to the wall and turn the circulator “On”.

Excessive buildup of debris on the heat exchanger

*  Check the air intake filter on the water cooling unit for buildup of dust (etc.).
« If debris is visible on the filter, use a vacuum cleaner to remdve it.

Dislodge air bubbles within the pump

Accumulation of small bubbles in the pump impeller can stop the flow of water. The pump should be
kept “On” as much as possible to reduce the possibility of bubble accumulation.

Note: This procedure may involve some water spillage so precau-
tions must be taken to avoid slipping on a moist floor and elec-
trically powered devices (including the spectrometer) should
bein a safe distance.

1) Check the water level in the reservoir. It should be close to, but not exceeding, the
maximum level. If the water level is low, add distilled water to the reservoir.

2) Turn “Off” the circulator unit by disconnecting the water circulator power plug from it's
socket.

3) Disconnect the inlet hose the water circulator by unscrewing the adapter and remo-
ving the hose.

4) Remove the reservaoir fill cap.

1. Cleaning of thisfilter should be done regularly as a part of routine maintenance.
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5)

6)

7

8)

9)
10)

11)

Place the inlet hose end over the water circulator reservoir fill hole so that water from
the hose end can be monitored as it flows back into the recircul ator.

Turn the circulator back “On”.

If water stream has a diameter at or near the inside diameter of the tube without bubbles
or discontinuities the circulator is performing properly.

If bubbles or spurts (instead of a continuous stream) are observed, run the pump for a
few minutes to see if flow improves.

If the flow is still uneven, disconnect the pump turn the power off and on again.
Try step 8 several times, until even, solid flow is achieved.

If, after several tries the flow does not improve, contact your Bruker service representa-
tive.

The following two causes cannot be verified by the user without opening the water circulator and this
should not be attempted without first receiving detailed instructions from a Bruker service represen-
tative. The alternative is to have the water circulator unit shipped to a Bruker repair facility.

Mineral deposits have accumulated to an extent that the pump

“seizes up”

This situation is unlikely if the pump isfilled only with distilled water. Contact your Bruker service
representative.

Bearings within the pump have become too worn to move easily

Contact your Bruker service representative.
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9.3.4 HeNe Laser

The Laser is used to control the position of the moving mirror (the scanner) and to control the data
acquisition process.

The monochromatic beam produced by this HeNe Laser is modulated by the interferometer to pro-
duce a sine wave shaped signal. A detector is placed at both outputs of the interferometer: laser
detectors A & B.

Figure 84: Interferometer Compartment Showing Locations of Laser Detector A and Laser Detector B

These two detectors are connected to the interferometer board (attached to the interferometer block)
where the two 90° shifted sine signals are amplified to produce LSA2 and LSB2 signals. These test
points should be monitored with an oscilloscope when the scanner does not operate properly.

Using a KBr beamsplitter, the amplitude of LSA2 should be at least 1.5V and LSB2 at least 2V.
When the laser power gets too weak, the amplitude of LSA2 and LSB2 can become to small to con-

trol the scanner (interrupting data acquisition). The only solution to this problem is to replace the
laser.

Laser Diagnostics
1) Switch “Off” the scanner (A).

2) Connect an oscilloscope (AC mode, 0.5V/div.) to th8A2” testpoint (A) on the TC 20
processor board.

1. The other oscilloscope connection is to tASND” test point on the TC20 board.
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Figure 85: Top View of TC20 Board Layout Showing Scanner On/Off Switch and Testpoint LSA2 (A) (LSB2
Testpoint is Below LSA2)

3) Gently, move the scanner while watching the scope. A sine wave signal should be visi-
ble on the scope.

4) Adjust the fixed mirror on the interferometer by very gently turning the x-y dials while
moving the scanner. One dia is above the other in the position (A).

Figure 86: Interferometer Compartment - Fixed Interferometer Mirror x-y Dials (A)

5) If the LSA2 signal amplitude increasesto 1.4 V peak to peak or more, proceed to mea-

sure LSB2 and repeat steps 2-4.1If the signal (LSA2 or LSB2) cannot be raised above
the threshold by this procedure, the laser must be replaced (contact Bruker service).

6) Start the scanner again.

7) Iftestlights LAE (A) and LBE (B) remain unlit and the forward and backward limit
switch lights (FWDLS (C) and BWDLS (D) respectively) pulse on (respectively) when

1. Red indicator lights “LAE” or “LBE” on the TC20 board will either flicker (signal amplitude below threshold) or be fully lit
(minimal or no amplitude) if the threshold voltage is not reached and maintained. The amplitudes can also be measured and
reported within OPUS {#1easurement” menu, ‘Test Optic Utilities” option. “Direct Command Entry” option, enter the
direct commandLAA” or “LAB” on the command entry line).
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the scanner limits are reached, the scanner is now operating smoothly. The green light
at the front of the spectrometer will also be blinking when the scanner is functioning

properly.

Sevssss v g [0 U 0000

Figure 87: Top View of TC20 Board Layout Showing Red Test Lights LAE (A), LBE (B), and Forward and Backward Limit
Lights (FWDLS (C) and BWDLS (D))

8) If the scanner is still not functioning properly, contact Bruker service. Itislikely that
either a power supply or circuit board needs replacement.

9.3.5 Power Supply Diagnostics

The top of the Analog board (electronics compartment) has diagnostic LEDs and testpoints to mea-
sure the voltages that are needed to operate the spectrometer. The most important LEDs and
testpoints on the Analog board are shown below:

A B ¢ D E

1/ | ]
o7 tv e s S %

B Testpoint

PY LED

Figure 88: Top View of Analog Board Showing Diagnostic LEDs and Testpoints

Description Description Description
A +15V C +5V E Analog to digita
converter (ADC)
B -15V D Ground

If any of the preceding LEDs are not lit, check to seeif the power connector to the board is securely
attached.

If the connector is secure and one or more of the diagnostic LEDs is not lit, check the power supply
fusesin the ELU (see Chapter 8: Maintenance)
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9.3.6 Detector Diagnostics

DLATGS Detector

There are no diagnostics that the user can perform. If you suspect thereis a problem with this type of
detector - contact your Bruker service representative.

I ©

N 7/

I_\:l_'

Figure 89: DLATGS Detector (Side and Front View)

MCT detector (LN, cooled)
If the amplitude of the IR peak istoo weak (or if thereisno signal at al) two checks should be made:

«  The ohmic resistance of the detector element.
 The detector's vacuum.

Figure 90: MCT Detector
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Check the Detector Elemen:
1) Switch “Off” the spectrometer.
2) Unplug the detector from its holder.
3) Disconnect the sensor (frequently marked “S”) connector on the detector.

Note: Some detectors will not have an “S” label on the connector. In
that case consult the documentation provided by the detector

manufacturer, to find the appropriate connector to the crys-
tal.

4) Useamultimeter to measure the electrical resistance of the crystal. Consult the detector
technical manual that was delivered with the instrument, to seeif the valueis still accep-
table.

5) Cool the detector with liquid nitrogen and after a few minutes measure this resistance
again. Compare it with the value listed in the data sheet.

6) If thesetwo values are the same as those reported in the information sheet, the problem
lies elsewhere. If the resistance values are significantly different than those in the infor-
mation sheet, contact your Bruker service representative. You will probably be reque-
sted to return the detector to the office for repair.

9.4 Vacuum System

The following is an excerpt from the manual for the Alcatel pump currently distributed with some

| FS 66v/S spectrometers and may not be useful for other pumps. This section is meant to offer ideas

as to possible sources of vacuum system problems only. The pump manufacturer’'s manual must be
consulted for complete diagnostics and details for correcting any of these problems.

Problem Possible Cause

Pump does not Rotate Pump seized as a result of stoppage after pumping under
difficult conditions

Coupling deteriorated. Replace it after
disassembling the motor

Temperature is too low

Oil is contaminated

Oil thickened following prolonged storage or by bejng
left to stand after pumping contaminants.
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Problem

Possible Cause

No Oil in Case

Qil inlet is partially clogged

Qil is contaminated or polluted

QOil iscold

Lubrification holes are clogged

Qil pump pinion is damaged

Blade and counterblade out of adjustment

Problem

Possible Cause

Pump Does Not Generate
aVacuum

(Ultimate pressure
obtained: some mbar)

Insufficient oil in case

Qil inlet is partially clogged

Qil is contaminated

Oil iscold, oil inlet is obstructed

Inlet filter is obstructed

One of the LP valves has deteriorated

Motor is underpowered

Exhaust is blocked

Problem

Possible Cause

Pump Does Not Generate a
Vacuum
(Ultimate pressure

obtained: about 102 mbar)

O-ring is pinched

One of the shaft seals has deteriorated

One of the HP valves has deteriorated

Gas ballast knob is open

L ubricating holes are blocked

Blade and counter-blade out of adjustment

Accessories

Pump exhaust pressure exceeds 0.5 bar

Qil mist eliminator (demister) cartridge is clogged
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Problem

Possible Cause

Noisy Pump

Qil overly is contaminated { solid particles)

Pump is not prepared for oil used

Motor isimproperly powered

Motor bearings are damaged

Coupling is poorly adjusted or has deteriorated

Bad fan mount

Poor adjustment of the anti-suckback device

Vanes have deteriorated

Problem

Possible Cause

Pump too hot

High pressure operation (P > 30 mbar)

Ambient temperature istoo high

Qil is polluted

Pump not prepared for oil used

Wrong oil being used

Pump islocated in apoorly ventilated area

Vent openings are blocked

Supply voltage istoo high or motor has short
circuited

Overpressure at the pump exhaust

Problem

Possible Cause

High Oil Losses

High pressure operation

Pump istoo hot

Leakage at case o-ring or shaft seal

Gas ballast knob left in “open” position

Pump is pumping condensables
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Problem

Possible Cause

Pump not tight when

Anti-suckback system was poorly mounted

stopped

O-ring is pinched

Valve has deteriorated

Shaft seal has deteriorated

Qil is contaminated

Gas ballast knob was left in the “open” position

Problem

Possible Cause

Oil Presence In The Basé

Oil case and housing badly cleaned

Case o-ring is pinched

Shaft seal has deteriorated and the felt is saturated

IFS 66v/S User's Manual

111



Chapter 9: Diagnostics/Troubleshooting

112 IFS 66v/S User’'s Manual



Appendix A
IFS 66v/S Spectrometer Options

Configurations are subject to change without notice. Diagrams showing placement of various com-
ponents can be seen at the end of this section.

Part Number Description

W 100/V-1 Mirror displacing unit for additional detector positions

W 100/V-2 Fixed mirror for second detector position

W 100/V-3 Switching mirror for second and third detector positions

W105/V Focusing mirror for second internal detector
Requires W 100/V-1 and W 100/V-2 or W 100/V-3)

W 165/V Vacuum adapter for liquid nitrogen cooled detector

W 114/V Focusing mirror for external liquid helium cooled detector
Requires: W 100/V-1 and W 100/V-2 or W 100/V-3)

W 211/V Mounting base for external liquid helium cooled detector

W 121V Automatic source switch

W 108/V Input for IR beam, right side

W 107/V-S1 Switch mirror for exit port, right side

W 107/V-F Switch mirror for second exit port, front
Requires: W 107/V-S1)

W 107/V-S2 Switch mirror for third exit port, right side. Requires: W 107/V-S1 and W 107/V-
F)

W 103/V Aperture and 8 position filter changer (without filters), in lieu of standard aperture
wheel

W 162/V Window flange (1) to seal beam exit and input ports (w/o windows, see F 131)

W 163/V Window flanges (2) for permanent sealing of sample compartment (w/o windows,
see F 131)

W 160/V Automatic vacuum shutters (2) for isolation of sample compartment during vent-
ing, sample change, and re-evacuation (w/o windows, see F 131)

S 125V High resolution scanner, 0.1 cm™, in lieu of standard scanner

S12ilv Rapid scan, 100 spectra/sec at 12 cm! resolution
NOTE: With the high resolution scanner, the scan rate is 80 spectra/sec.

AQP/2-4 Second processor for the display of acquired datain real time

E 513/V Digital 1/0O, for control of external experiments (TTL signals)
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Part Number

Description

E 515/V

Analog 1/0O, for control of external experiments (2 x DA, 2x AD)

Spectral Range Extension Packages

Part I
Number Range Description
W 201/V-I 450-80 cm! Far-IR extension-1, consisting of:
a. T 202/V6 um Mylar beamsplitter
b. D 201: DLATGS detector with polyethylene window.
Recommended W 105/V, W 100/V (-2 or -3) and W 100/V-1.
W 201/ V-1 450-20 cmt Far-IR extension-I1, consisting of:
a Hg lamp with power supply
b. F 202: Optical filter with holder
C. 6, 12, 25 and 50 mm Mylar beamsplitters (T 202/V, T 203/V, T
204/V, and T 205/V)
d. D 201: DLATGS detector with polyethylene window
Recommended W 105/V, W 100/V (-2 or -3), W 100/V-1, and W
121/V.
W 40UV 10,000-1850 cm™t Near-IR extension-I, consisting of:
a. Q 403/V: Tungsten lamp with power supply
b. F 402: Optical filter with holder
c. T 401/V: Si on CaF2 beamsplitter
d. D 413: InSh detector with Dewar and preamplifier
Required: W 105/V, W 100/V (-2 or -3), W 100/V-1, and W 165/
V. Recommended W 121/V.
W 402/V 14,000-5500 cmt Near-IR extension-11, consisting of:
a. Q 403/V: Tungsten lamp with power supply
b. F 402: optical filter with holder
c. T 402/V: Quartz | beamsplitter with holder
d. D 425:; Ge diode detector with preamplifier
Recommended: W 105/V, W 100/V (-2 or -3), W 100/V-1, and W
121/V.
W 50V 25,000-9,000 cmt Visible extension-1, consisting of:
a. Q 502/V: Tungsten lamp with power supply
b. F 502 & F 402: Optical filters with holders
c. T 501/V Quartz 1l beamsplitter D 510: Si diode detector with
preamplifier. Recommended: W 105/V, W 121/V and E 510.

A-2
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Part
Number

Range

Description

W 502/V

30,000-25,000 cm®

Visible extension-I1, consisting of:

a. High precision optical components

b. T 601/V: Quartz || beamsplitter

c¢. D 520: GaP diode detector with preamplifier

d. E 510: Electronic range extension

Required: W 501/V. Recommended: W 105/V and W 121/V
NOTE: Must be ordered with system.

E 510

Electronic range extension recommended for measuren
above 15,000 chh

nents

W 601/6

40,000-25,000 ¢t

UV extension consisting of:

a. High precision optical components

b. Q 602/6: Deuterium lamp, external, including holder
power supply

c. T 601/6: Quartz Il beamsplitter

d. D 520: GaP diode with preamplifier

e. D 610: UV vacuum diode with preamplifier

f. E 510/6: Electronic range extension

Required: W 108/V, W 162/V, F 131-1/V. Recommended W ]

and

05/

Vv

Sources

Part
Number

Cooling Method

Spectral Range
(cm™)

Description

Q 201/V

Water

700 -4 FIR source (Hg lamp) with power supply

Q 301V

Water

7,500 - 30 MIR source (globar) with power supply

Q 403/V

Water

2,00 - 20.0??
supply

Q 502/V

Water

30,000 - 4,000 NIR/VIS source (tungsten lamp) ith

power supply

Q 601/V

Water

45,000 - 18,000 UV source (Xenon lamp), external, |with

housing, holder, and power supply

Q 602/V

Air

52.0-28.0
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Beamsplitters

Part

Number Range Description

T 20UV 680 - 100 cmt 3.5 um Mylar beamsplitter

T 202/V 480 - 60 cmL 6 um Mylar beamsplitter

T 203/V 280-30cmt 12 pum Mylar beamsplitter

T 204/V 120-20 cmt 25 pm Mylar beamsplitter

T 205/V 55-10cm’t 50 um Mylar beamsplitter

T 206/V 40 - 8cmt 75 um Mylar beamsplitter

T 207/V 30-4cmt 125 um Mylar beamsplitter (requires D 211-F bolometer)
T 208/6 650 - 30 cm™t Multilayer beamsplitter

T 302/V 4,400 - 220 cm® Ge on Csl beamsplitter

T 303V 7,500 - 370 cmt Ge on KBr beamsplitter (standard)
T 401V 10,000 - 1,200 cm* Si on Cal, beamsplitter

T 402/V 15,000 - 3,300 cm™t Quartz I, NIR/Vis beamsplitter

T 5014V 25,000 - 8,000 cmt Quartz I1, Vis beamsplitter

T 601V 52,000 - 10,000 cm™t Quartz 111, UV/Vis beamsplitter
S233/V — Beamsplitter storage box

A-4
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Step-Scan Option

Part Number

Description

S510/V

Step scan option.

Allows operation of the spectrometer in either conventional, step scanning, or slow
scanning mode using a digital signal processing control (DSP) scheme. Switching
between the three modes is under software control. Includes al required hardware
and software OPUS/STEP”) to control the position of the moving mirror at m:n

tiples of 1/2 the HeNe laser wavelength (15,8001dnee spectral range). Add
tional hardware may be required depending upon the actual experimen

For

multiple modulation experiments, frequency and amplitude can be set through
software. A cable set to connect external signal processing devices is also
included. With appropriate detectors and preamplifiers, time resolved experiments
with a resolution of fusec are possible. For two- and three-dimensional datafanal-

ysis and plotting, OPUS3D” is highly recommended.

NOTE: Must be purchased with system.

FRA 106/S Fourier Transform Raman Module

Part Number

Description

R 100/V

FRA 106/S FT-Raman module for IFS 66v/S FT-IR system including:

#R 510: Diode-pumped, temperature-stabilized Nd:YAG laser, 1.064
>500mW, TEMOO, polarized, no cooling water required, spectral bandwidth
cmt

Primary filter
#R 311: sample stage with servo assisted sample positioning. Sample hold
optics for the collection of 90 and 180 Raman scattering from standard
(5 mm) and capillary (1 mm) tubes, pellets, etc.

Secondary filter for the suppression of unshifted laser scattering

#D 424: InGaAs detector, cutoff frequency ca. 3600 rwith preamplifier ang
focusing optics
One pair laser goggles, alignment source, alignment tools, standard reflectg
sensor card, and set of sample holders

Requires#T 401/V: Si on CaF2 beamsplitter

#W 107/V-S1. Switch mirror for exit port, right side

#W 108/V: Input for IR beam, right side

#W 162/V (x 2): Window flanges to seal beam exit and input ports
#F 131-1/V: Quartz windows for W 162/V, 49.5 mm x 5 mm

mm,
< 0.5

er and

r, NIR
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Windows
Part Spectral Range (cm™) Description
Number
F 131-1v/VvV 50,000 - 3,500 Quartz window for W 162/V, W 163/V, and
W 160/V (49.5 mm x 5 mm)
F 131-5/V 20,000 - 350 KBr windows for W 162/V, W 163/V, and
W 160/V (49.5 mm x 5 mm)
F 131-6/V 16,000 - 250 KRS-5 windows for W 162/V, W 163/V, and
W 160/V (49.5 mm x 5 mm)
F 131-7/V 20,000 - 200 Csl windows for W 162/V, W 163/V, and
W 160/V (49.5 mm x 5 mm)
F 131-9/V 700-4 Polyethylene windows for W 162/V, W 163/V, and
W 160/V (49.5 mm x 5 mm)
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Optional Procedures

This section describes the procedures for:

» Changing wavelength ranges - applies only to instruments that have this option.

» Switching detectors

» Insertion of the acquisition processor board (AQP) into your computer (this exercise is
not required if Bruker supplies your computer).

Change Wavelength Range

Beamsplitters need to be changed when data needs to be acquired outside the wavelength range of the

existing beamsplitter.A list of available beamsplitters and their wavelength ranges can be found in
Appendix A. The IFS 66v/S base configuration includes the ability to change the beamsplitter.

Note: It isvery important not to touch any part of the beamsplitter
other than the handle. Touching any other part can damage
or completely ruin a beamsplitter.

The beamsplitter type can be identified by the color of the beamsplitter fandle

Handle Beamsplitter Material
Color

Red KBr

Brown CaF,

Silver Mylar

White Quartz

The following procedure describes how the wavelength range of the spectrometer can be changed by
installing a different beamsplitter. This procedure is necessary because each beamsplitter requires
the scanner to be at or near a specific starting position before scanning is possible. The x, and y
motor values for each beamsplitter purchased are determined at the factory before the instrument is
shipped and these values are stored within a mao®nfac).

Note: The procedure for Z80 board IFS 66v is essentially the same
asthat for thenewer TC 20 board equipped I FS 66v/S models.
Differencesin procedure are noted where applicable.

1. The windows on the exit ports or sample compartment may also need to be changed.
2. Beamsplitters made of the same material but of different thicknesses (for different wavelength ranges) can be differentiated
by the identification numbers on the beamsplitter label.

IFS 66v/S User’'s Manual B-1



Appendix B

Beamsplitters

The source, detector (and the filters), and the beamsplitter define the IR measurement range. A given
range requires that a specific type of beamsplitter be used.

This optical part isvery fragile and should be handled very carefully. Remember that KBr is avery
hygroscopic material - it can be ruined by exposure to moisture or humidity. The KBr beamsplitter
must be placed in a dry place (desiccator for example) whenever it is not inside the spectrometer.
The continuous purging of the spectrometer with dry air protects the KBr beamsplitter when it is
installed in the interferometer.

Pressure Pressure
Point A Point B

IR BMS Fixation ring
Laser BMS

Pressure point C

Figure 91: Beamsplitter Showing Pressure Points

The following precautions must be followed to protect the delicate beamsplitter:

* Never touch the beamsplitter it seHold it y the handle only.

» To remove the covers protecting both sides of the beamsplitter, lift them getitout
turning them. Turning the covers could unscrew the four screws fixing the beamsplitter's
fixation ring (one ring each side for the KBr, CaF2 or Quartz beamsplitters, only one for
the Mylar beamsplitters). These rings maintain the beamsplitter with a certain pressure.
Changing this pressure lightly (by screwing or unscrewing the fixation screws) will affect
the optical quality of the beamsplitter. Mylar beamsplitters can be irreparably damaged
by screwing or unscrewing the fixation screws.

» Replace the protecting covers on the beamsplitter by pressing them gently back in place
without turning them (same reasons as above).

* Never try to clean a beamsplitter.

» Avoid exposing the beamsplitter (especially the KBr) to temperature changes.

B-2

IFS 66v/S User’'s Manual



Appendix B

Changing a Beamsplitter

Changing a beamsplitter is a simple operation since the interferometer is pre-adjusted to work with
any beamsplitter delivered with the spectrometer.

7) Vent the interferometer compartment.
8) Click on the “BMS” Macro Icon (A).

| OPUS [=]O
File Measure Manipulate Ewvaluate Display Plot / Print Macro Info Setup | Help
fcoan) | 2| |¢ | fe
Ho Spectrum Selected

H Display Window I_ﬂg
A0 7

1.39 4
1.30 +
1.29 4
1.20 +
1.15 4
1.10 +
1.09 4
1.00 4
0.95 -
0.90 A
0.85

0.78 3 : : . . : . . .
8000 7000 6000 5000 4000 3000 2000 400
12 : 22 4 Display Area | Mo Active Tasks

Figure 92: OPUS Main Window - Showing BMS Macro Icon (A)

The “Changing Beamsplitter” dialog box is displayed.

Changing Beamsplitter

n4

from Mylar

to |?

n4

Setup Positions

Exit Change

Figure 93: “Changing Beamsplitter’ Dialog Box

9) Click on the ‘Setup Positions’ button.
The “Setup XY motor positions” dialog box is displayed.

IFS 66v/S User’s Manual B-3



Appendix B

Setup XY motor positions

BMS1 | KBr|
X1 | 0|
Y1 | 0|
BMS2 | Mylar|
K2 | 0|
Y2 | 0|
BMS3 | Quartz
X3 | 0|
Y3 | 0|
Exit | | Hext |

Figure 94: “Setup XY Motor Positions” Dialog Box

This dialog box reports the factory x and y motor positions for beamsplitters purchased to run on
your spectrometer. Clicking on the Next” button will cause the values for BMS4 and BMS5 to be
displayed.

Note: The values for your beamsplitterswill very likely be different
than those reported in thisbox displayed above.

10) Click on the Exit” button.
The “Changing Beamsplitter” dialog box is re-displayed.

Changing Beamsplitter

Mylar

KBr
Mylar
setup Positions| Quartz

Exit

Figure 95: Select New Beamsplitter

11) Click on the scrolling arrow (A) in thed” field to display a list of beamsplitters that can
be installed.

B-4
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12) Click on the beamsplitter you want to install (“KBr”, “Mylar” or “Quartz’ in this case).
The chosen beamsplitter will now be reported in the “to” field.

13) Click on the “Change” button.
The following message box is displayed.

Macro Message Box

Macro Message from: BMS.MAC

Switch scanner off and remove Mylar beamsplitter

Click Ok to continue!

Figure 96: Message Box - Switch Scanner Off

14) If you have a scanner control switagke sure it is in the "Off” position. If you do not
have a scanner switch, the macro will turn the scanner off.

15) Lift off the round cover (A) to expose the beamsplitter and interferometer block below.

O

\

Figure 97: Round Cover Over Interferometer Block
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@/

Figure 98: View of Beamsplitter and Interferometer When the Round Cover is Removed

16) Grab the beamsplitter by its handle (A) only. Do not touch any other part of the beam-
splitter.

17) Lift the beamsplitter from the interferometer block and store it in a beamsplitter storage
box.

18) Click on the ‘OK” button.
The following message box is displayed.

Macro Message Box

Macro Message from: BMS.MAC

Insert KBr beamsplitter

.........

Click OK to continue!

Figure 99: Message Box - Insert Beamsplitter

19) Insert the beamspilitter into the interferometer block, taking care not to touch any part of
the beamsplitter other than the handle.

20) Click on the OK” button.
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Macro Message Box

Macro Message from: BMS.MAC

Moving:MOTO=0,MO0T1=0

.........

Remaining time 24 Seconds

Figure 100: Message Box - Motor Moving

21) Click on the “OK” button.
The following message box is displayed.

Macro Message Box

Macro Message from: BMS.MAC

Switch again scanner OH, and start Align

.........

Click OK to continue!

Figure 101: Message Box - Switch Scanner ON

22) Switch the scanner on.

23) Click on the OK” button.

24) Perform an “Auto Align” as described iOPUSIR Reference” manual making sure you
are using an experiment file which uses the detector and beamsplitter currently installed.

Detectors

The IFS66 can be equipped with two internal and three external detectors. To select a detector, you
have to:

1) Cool the detector if it is an InSh, a HgCdTe or a Bolometer;
2) Select the desired detector in OPUS

3) Start theALIGN procedure.
This will make the hardware changes effective in the spectrometer (the detector mirror(s)

is (are) moved to its correct position). With ALIGN you can observe the interferogram
(or the spectrum) in real time and thus be sure that all the settings are correct.

4) If the interferogram does not appear, check the parameters (speci@iptib®arame-
ters) or see thdrouble Shooting Flowchart: No I nterferogram.
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Install AQP Board?

1) Connect the spectrometer power cord to the back of the spectrometer and to your power
outlet. Do not turn the spectrometer power switch to the “On” position.

2) Make sure the computer’s power is turned off.
3) Open the computer case, but do not touch anything yet.

4) Use an antistatic grounding strap to electrically ground yourself to the computer chassis
(frame holding the disk drives, motherboard etc.).

5) Remove the AQP board from its protective antistatic packaging.
The bottom of the AQP board has a section that sticks out, that has a pattern of gold colo-
red lines on it. This is the portion of the AQP card that is inserted into an empty card slot
(socket) in the computer motherboard.

6) Find anempty card slot on the computer motherboard that has the right physical dimensi-
ons to accept the AQP board.
If the socket you want to insert the AQP card into is too long, find an empty card slot that
is the right length for AQP board installation.

7) Using a screwdriver, unscrew the blank (i.e., no hardware mounted on it) mounting brak-
ket that is aligned with the empty card slot (on the motherboard) that will hold the AQP
board. The screw is needed to secure the AQP board to the computer. Keep the blank
mounting bracket, it may be useful in the future.

% Tab

Link g Screw Hole
)

Externd 148

Trigger
O

LS

Figure 102: AQP Mounting Bracket
8) Hold the AQP board so that the mounting bracket is to the back (i.e. back of the compu-
ter) and the mounting bracket tab (has a screw hole) is on the top.
9) Align the bottom of the AQP board with the empty socket that will receive it.

10) Press down firmly on the AQP board to seat the circuit board in the sBekett bend
the board during this process.

If the amount of force required seems excessive, stop and check:
» Is the socket the right length to receive the AQP board?

* Is the AQP board misaligned relative to the socket?
* Is the AQP board rubbing against an adjacent card?

1. This procedure is necessary only if Bruker did not supply your computer.
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11) Continue pressing on the board till the bottom of the AQP board reaches the bottom of
the card socket.

The top of the AQP board should be horizontal (i.e. not skewed). If the card is skewed,
lift the card out of the socket and try to insert it again. When the card isfirmly in place

and the top of the card is horizontal, the AQP board is ready to be secured to the compu-
ter.

12) Screw in the AQP mounting bracket, to secure the card to the computer. The AQP board
is now successfully installed.

13) Re-attach the computer’s cover.
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Appendix C
Sample Preparation

General Sample Considerations

The sample preparation required is dependent on the composition, physical form, and the sample’s
absorbance properties in the wavelength range of the spectrum. This section describes several com-
mon sample preparation procedures which should be suitable for a large percentage of routine sam-
ples and offers some guidance in choosing the best sample preparation method for a given sample.
For some samples, a “trial and error” approach may be necessary to get an acceptable spectrum.

Uniformity Considerations

Regardless of the physical form of the sample, the material should be homogeneous. Variations in
concentration or composition within the area sampled by the spectrometer beam can result in mis-
leading or erroneous conclusions.

Compositional Consider ations

The position of a peak (s) and its intensity is dependent on the “unknown’s” chemical structure (s).

The absorption characteristics of the sample are an important factor in choosing the method of sam-
ple preparation. To get meaningful spectra, samples which are strongly absorbing will have to be
either:

* Very thin or
» Diluted by a solvent or powder that is not strongly absorbing

It may not be obvious, before spectra are acquired, whether the sample is (or is not) strongly absorb-
ing in the wavelength range of interest. The transmission spectrum below is an example of a sample
that absorbs too strongly.

072 ]

0.65
0.60

.55 | Note the broad, strongly
e abs_orbl ng (low transmittance)
0.40 regions

0.35
0.30
0.25
0.20 1
0.15
0.10
0.05
0.00_

50

Figure 103: Too Strongly Absorbing Sample’s Spectrum (Transmission) Mode)
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Concentration of the Unknown

The intensity of a peak in the spectrum is directly proportional to that compound’s concentration in
the sample - as defined by Beer's Law.

A = ebC

Symbol Description Typical Units
A Peak absorbance at a given wavelength. None
e Molar Absorptivity (probability of absorption at a givencpyin -1

wavelength)
b Cell length (for samples in a cell) or sample thicknessn

(for films, pressed pellets)
C Sample concentration M (Molarity -moles/liter)

If the peak has a high a lower concentration of the unknown (C) is required to get a reasonable
intensity (A) peak. If the peak is weak (A), the unknown may need to be concentrated (increase C) or
a thicker sample (increase b) may need to be analyzed.

Physical Form

Special cells are required to analyze gases and many solutions (unless a self supporting liquid film on

a transpareﬁtsubstrate is suitable). Powders should be fine and of a uniform size and preferably
smaller than 200 mesh (smaller is better). Very smooth self supporting films may show interference
patterns in the spectra that may obscure fine detail in the spectra.

Common Sample Preparation Procedures

A book would be required to describe in detail all of the sample preparation procedures that can be
used for analysis. In this section some of the more common sample preparation methods are
described along with some advice in choosing a preparation method. Recognize that it may not be
obvious which sample preparation method is best (for a particular sample) until you start acquiring
spectra. If one method does not work well choose the next most likely possibility (and so on...).

Some of the more common sample preparation procedures are:

* Nothing (example-self supporting film).

» Place a thin film of solution between 2 thin plates made of a transparent substrate (NacCl,
KBr, etc.).

» Dissolve a sample powder into a spectrophotometrically pure solvent and place the solu-
tion:

— On atransparent substrate.

1. Transparent refers to being essentially non-absorbing in the wavelength range of interest.
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— Inan IR solution cell.

» Grind a solid sample into fine particles and disperse it in a Nujol “thull”

» Grind a solid sample into fine particles and press the powder into a very thin uniform
wafer.

» Grind a solid sample into fine particles, then disperse the sample in a transparent powder
(KBr, etc.) and press the powder mixture into a very thin disc.

» Fill an evacuated gas cell with a gas sample.

Nothing

Typically the easiest samples to analyze are self supporting films. No sample preparation is required.
These samples can be placed on the sample holder and analyzed directly.

Solution Thin Film Between Plates

Typically a few drops of solution are sandwiched between two thin trans%)ptatﬂs. The sand-

wich is then mounted in the sample holder. The gap between the two plates is inherently small (typi-
cally < 0.01mm thick) but is suitable in many cases. If the solution is very volatile it may need to be
put into a sealed cell with very thin spacers.

Care must be taken that the solution used does not dissolve or otherwise degrade the plates. A water
solution would not be appropriate for placement between two NaCl plates (for example) - the plates
would dissolve in the solvent. The suppliers of the plates should provide a fact sheet which details
both suitable and destructive solvents for different kinds of plates.

Dissolve a Solid Samplein a Solvent

If a solvent is used to dissolve an unknown solid (or dilute an unknown solution), the solvent chosen
should not be strongly absorbing in the wavelength range you wish to look for peaks in the unknown.
If the solvent is highly absorbing in the wavelength region of interest, peaks from the unknown will
be buried in solvent peaks and may not be detected. Reference texts can be consulted to find the
absorption properties of various solvents. If the solvent is not spectrophotometrically pure, peaks
from solvent contaminants may be difficult to separate from those of the unknown - thereby leading
to quantitation errors or mis-identification of the unknown.

The solvent can be allowed to evaporate leaving a thin film of the unknown on a transparent plate.
The film on the plate can then be mounted in the sample holder and analyzed.

The other option is to place the solution in a solution cell and analyze the solution containing the
unknown and also obtain a background spectrum of the cell containing the pure solvent alone. Typi-
cal volumes for these cells range between 0.1 and 1 ml. Micro cells with much lower capacities are
also available.

1. A mull is atwo phase mixture (a dispersion of solid particlesin an oil is an example).
2.i.e. transparent within the frequency range of interest.
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Preparea Mull

This technique is especially useful if the sample can be ground into fine particles but an acceptable
solvent cannot be found. The sample is ground into particles smaller than 500 mesh and then dis-
persed in aliquid (that the solid is not solublein). The dispersion is smeared onto a transparent plate
and then analyzed. A commonly used dispersing solvent is nujol, which is a paraffin oil.

Press a Pellet

A solid sample is ground into fine particles. A minimum particle size of 200 mesh is required; 500

mesh is better. The fine particulate is then mechanically pressed into a thin wafer. Pellet (wafer)
presses can be purchased from sample preparation supply distributors. Some type of transparent

(e.g., NaCl, or KBr for MIR and Polyethylene for FIR) filler may be required to either give the wafer
sufficient mechanical stability (i.e., so it won't crumble) or to dilute the unknown (if the sample is
strongly absorbing).

Gas Cdlls

Gaseous samples can be injected into an evacuated gas cell and analyzed. The thickness of the cell,
the pressure of the gas (proportional to concentration) inside the cell, and the molar absorptivity will
determine the intensity of the peaks detected. Searching for weak transitions may require a thicker
cell or a higher gas pressure - to observe detectable absorption peaks.

Airborne Contamination and Spectral Interpretation

The interpretation of spectra is beyond the scope of this manual. Several good reference texts on this
subject can be consulted. This section is devoted to the identification of the most common airborne
“contaminants” that may exhibit peaks in your spectra but are not from your sample.

The most commonly detected contaminant peaks are water and carbon dioxide. These are present in
the air and so are present in the sample compartment when samples are analyzed. Evacuation of the
sample compartment should significantly reduce the peak intensities for these contaminants - and so
is the preferred method.

Purging the sample compartment with dry nitrogen can reduce the levels of both of these contami-
nants (vs. ambient) but not as effectively as sample compartment evacuation. Dry air purging of the
spectrometer will reduce the intensity of water based peaks but may not significantly affect the inten-

sity of carbon dioxidépeaks. If you are purging the sample compartment (instead of evacuating it),
frequent opening of the sample compartment cover or running the spectrometer in a humid environ-
ment will cause the peaks associated with these contaminants to increase in intensity in your spectra -
possibly to unacceptable levels.

1. Unless adrier system designed to reduce CO, levelsis used.
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Contaminant Peak L ocation (cm'l) Notes
3960 - 3480 Series of sharp peaks
Water Vapor
(H,0) ® 1950-1300 Series of sharp peaks
2 below 500 Series of sharp peaks
2390 -2280 Usually unresolved doublet with central maximum
672-665 (transmission) at 2348 cm!
Carbon Diox-
ide (CO,) Sharp minimum in at 667 cm™ (transmission). Asso-
ciated much weaker peaks are sometimes seen at 720
cmt and 617 cm™,

Other contaminantsin the air may be detectable in your spectra. Keeping the spectrometer evacuated
whenever possibleis advisable so that spectra are not distorted or complicated by the presence of air-
borne contamination (having nothing to do with the sample) as well as to increase the reliability and
longevity of your spectrometer.
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Dimensioned Drawings

Note: All dimensions arein mm unless otherwise specified.
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Figure 105: Sample Compartment Front Access Cover
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Figure 106: Sample Compartment Front Cover (Front and Side Views)
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Front and Right Side Ports
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Figure 107: Dimensions for Right Side and Front Ports
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Figure 108: External Port Cover
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Left Side

~_

Figure 109: Left Side Port Dimensions
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Inside

Sample Compartment - Side View
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Figure 110: Dimensioned Cross Sectional View of Sample Compartment
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Sample Compartment-Top View
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Figure 111: Top View - Sample Compartment
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Appendix E
IFS 66v

Electronic Compartment Circuit Boards

This section describes some of the components which were changed when the IFS 66v was replaced
by the IFS 66v/S. This section covers mostly aspects of the electronic systems of the IFS 66v and is
not a complete description of how it differswith the IFS 66v/S.
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Figure 112: IFS 66v Power Supply Compartment
Power Supply Compartment Components
Name
A PC Interface and Vacuum Control Board | Processes commands from the computer
and passes them on to other control
boards. Passes information from the con-
trol boards to the computer.
B Magnet Valves Board Status of valves displayed using LEDs on

the board.
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Power Supply Compartment Components

Name

C Stop and Go Board (Optional) Controls scanner for step scan measure-
ments.

D CPU Board EPROMS on this board used to initialize
the spectrometer.

E CDP Board Provides scanner reset pulse, laser cross-
ings, sends signal to motor control board.

F Laser Board Monitors laser signal, digitizesit, and
sends the signal to the Motor Control
Board.

G Motor Control Board Provides power for the scanner. Controls
flip mirrors.

H Analog Board Digitizes and analyzes data signal, filters,
controls gain switch gain, multiplexes
detectors

Peak to peak amplitude of at least 1.4 V isrequired for scanning to be possible.

Processor | Board Test Point Name Expected Peak to Peak
Amplitude (vs. Ground)
Z80 Interferometer LSA 2-3V
LSB 2-3V
Laser Board LSA 2-3V
LSB 2-3V
Z80 with | Interferometer LSA ~5V
Step LSB ~5V
Laser LSA ~5V
LSB ~5V

Circuit Board Functionality

The PC INTERFACE / VAC. CONTROL Board*

The PC Interface/Vacuum Control board, is a single board computer (euro-format board) with the
NEC 78310 microprocessor.

1. The PCINTERFACE/ VACUUM CONTROL board works only after its program has been
loaded via serial 1/0O from the AQP.
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Its main functions are:

» Interface between AQP (Acquisition Processor) located in the host computer and the
optic's controller. It provides a high speed serial connection between AQP and optic's
controller.

» The received commands are transmitted via an RS232 line to the Optic's Controller CPU
board.

» Data generated by the ADC board are transferred to the PC Interface/vacuum Control
board via the INTF cable.

» The PC Interface/vacuum Control board formats and buffers the data before sending them
on request to the AQP.

» Control of the System Control LCD and keypad on top of the optic's module.

» Control of the flaps (optional) separating the different vacuum chambers in the spectrom-
eter.

» Measurement of pressure and automatic control of the vacuum and air valves during sam-
ple changé.

The Optic's Controller

The optic's controller in the basic configuration consists of four boards (euro-format) mounted in a
rack. They are connected with each other via a modified SMP bus board.

Its main functions are:

» Control of the position and velocity of the scanner (moving interferometer mirror).

» Generation of the signals required for controlling the data acquisition (amplification, fil-
tering, switch gain, test functions.

» Control of the stepper motors used for different functions like beam steering mirrors,
aperture selection, interferometer alignment, etc...

» Control of the automatic units like the sample changer unit (optional).

The optic's controller communicates with the PC INTERFACE/ VACUUM CONTROL board via an
RS232 connection. The host data system is the master. It sends commands to the AQP which trans-
mits them to the PC INTERFACE/ VACUUM CONTROL board which sends them to the optic's
controller (slave) one by one, the optic's controller executes them and confirms the action.

The parameters set by the operator at the host terminal are not directly sent to the OPTIC'S CON-
TROLLER. The host program translates them to OPTIC'S CONTROLLER commands and transmits
them to the OPTIC'S CONTROLLER via the AQP and PC INTERFACE/ VACUUM CONTROL
board.

The following description concerns only the commands for the optic's controller. It is intended for
the service personnel and for a better understanding of the control of the optic's module.

1. The functions of the VACUUM CONTROL BOARD are only accessible via the keypad.
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Appendix E

Analog (Main amplifier/ADC) board:

Multiplexing and amplification of the IR signals coming from the different preamplifiers.
Triangle wave signal generator for check out purpose.

Switch gain 1/8. The amplification of the IR signal is increased by a factor of 8 in the low
signal areas of the interferogram to get an improved signal to noise ratio.

Accurate and fast analog to digital conversion.

The whole analog electronics is electrically isolated from the digital part using opto-isola-
tor.

For more details see also the drawing “Signal processing” in the schematics part of this

manual.

Bias of the connected detector. Conversion of the detected signal to the adequate level
and impedance. Switch off bias current if the temperature is too high in case of cooled

MCT detector.

E-4
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Appendix F
Test Optic Commands

The Test/Optic Commands allows you to send commands directly to the spectrometer’s controller
and thusto control the optic parameters. This can be very useful when the spectrometer is not work-

ing properly.

Send a command to the spectrometer by typing the appropriate command Daenand line”
and click on Send”. Once the command has been executed, an Answer is displayed indicating the
instrument status. If the command is correctly executed, the spectrometer's respBmsee™

When the command concerns a stepper motor, the number of this motor is displayed on the Flaps &
Stepper board.

Click on the* Set Optic Parms” function to send the Optic Parameters used during the last measure-
ment to the spectrometer.

Clicking on “Reboot AQP will send areset signal to the acquisition Processor. This is sometimes
necessary when an error occurred. In this case, OPUS will generate an error message offering the
option to reboot the AQP.

“Reboot Interfacé generates areset signal to the Interface board. This can be useful to test the inter-
connection between the AQP board and the PC Interface board.

TestfOptic Commands

Command :| DTC=2 Send

Answer : STA 00

Set optic parm Reboot AQP Reboot Interface

Exit Help

Figure 113: Test Optic Commands Dialog Box
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Appendix F

Controller Command List

Command Description

ADM Adjust mode (scan without laser); 0 = default, 1 = fast, 2 = stop, 3 = slow
APT Aperture selection (0-15)

CHN IR channel number (0-5)

CMO Read stepper motors configuration

CCP, CFI Modify scanner control parameters

DTC Detector selection (0-7)

END Reset scanner control

ESM Extended status mode (default = 0, 1)

GNS IR signal amplification gain selection (0-7)

LAA Read Laser A Amplitude

LAB Read Laser B Amplitude

LOA Read Laser A Offset

LOB Read Laser B Offset

LPF Low passfilter selection (0= nofilter, | =16 kHz)
LSO Light switch occurred since last command

MO0 Stepper motor number 00 (same as MOTO)

MO01 Stepper motor number 01 (same as MOTI)

MIN Stepper motor Initialization

MOR Stepper motor relative motion

MOT Stepper motor motion (e.g. MOT3 = 123)

MST Stepper motor test error messages

OEN Data output enabled (I=enabled, 0= disabled)
OPF Optical filter (0-7)

PGN Preamp gain (0-3)

POL Polarizer position (0 to 90 = anglein degrees, 91 = out of beam)
RBT read bit of user 1O port

RDY Optic’s module ready for measurement (Sample changer + flaps)
SAS Absolute scan start position

SBT Set bit of user 10 port

SCL Set scan length

F-2
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Appendix F

Command Description
Scan mode:
SCM 1=onedirection TKDA and fast backward speed
3= bidirectional TKDA
4 = one direction TKDA with normal backward speed
SCS Relative change of scan start position (pos. or neg.)
SER Serial number of optics
SGP Switch gain start position
SGW Switch gain window length
SNR Sample changer position number (0-63)
SRC IR source selection (0-3)
TBW Turn scanner backward
Test OPTIC’'S CONTROLLER status
0 = normal OK
1= no pressure for scanner air bearings
2 = laser A modulation missing
TST 3 = laser B modulation missing
4 = scanner is switched off
5= OPTIC'S CONTROLLER made a power on reset
6 = step-scan mode
7 = undefined error
8 = END command performed
VEL Scanner velocity selection (0-15 standard, 16-20 optional)
VSN Instrument type + Software version of the IFS OPTIC'S CONTROLLER:|e.g.
IFS 66 /1.85
XAM XA sampling frequency multiplication (1-16 optional)
XAS XA sample spacing (2, 4, 6, ...128)
XND XA sampling points delay in nanoseconds (-1=auto, 0-2,730,000)
XNT Delay between synthetic XNS in nanoseconds
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