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System and Optical Setup:

Each Raman System has different lasers sources which are selected via the needs for each one of the analysis.
For these systems, there is an optical setup for the pathway of the laser to enter the Raman System.

Figure 1: Renishaw inVia Raman Microscope Instrument

For System 1, there are
multiple lasers that could be
used.

e 561 nm
e 660 nm
e 787 nm
e 785nm

The laser pathway is show in
the figure 2.

Figure 2: Laser pathway for Renishaw inVia Raman Microscope System 1
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Figure 3: Laser pathway for Renishaw inVia Raman Microscope System 2

For System 2, there are multiple lasers that could be used. The laser pathway is show in the figure 3.

e 532nm
e 457 nm
e 405 nm

Instrument Startup:

For starting up the system the procedure below must be followed:

1. Verify if the notch filter in the system is appropriate for the laser line to be used.

w

@ Caution: Only authorized personnel can do this part.

Uncover Mirrors
a. The mirrors are covered to minimize the deposition of dust; the cover should be removed.

Caution: Covers must be removed with extra care without touching the mirrors. A rotation or any
@ movements in these mirrors can cause a misalignment in the system.

Connect the fan connection to the AC for the lasers that requires it.

Turn on the laser line of preference (refer laser user manual for individual laser start-up procedures)
a. The laser has a key in a horizontal way and a green light indicating that the laser is off.
b. To turn on the laser you should rotate the key in a clockwise rotation.
c. The green light will then change to a red light indicating that the laser is on.
d. “Each laser requires at least 30 minutes to reach optimal pointing and power stability.”

Turn on the Raman Confocal Microscope System
a. The System has a main ON/OFF button situated at the far right of the system as shown below.
b. “CCD camera will take ~ 20 minutes to cool to its operating temperature”
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RENISHAW ¢!

riVia Raman Wicroscope

Caution: CCD detector should not be touched under any circumstance. Extra care must be made since
misalignment may occur.

6. Start the program |
a. The program used is Wire 4.4. u**

b. After opening the program WiRE 44
i. As it opens:
L REsHAw:
build 6602

Genuine
Renishaw
Product

Trademarks and Patents:

see online help system |

ii. First: The software will prompt for a position check of the relevant motors. Choose the
“Reference un-reference motors only” option.

WiRE Motor Reference Options |'£|
Mator [ Type [ state + Reference uneferenced motors orly
Beam Expander parallel ur-ieferenced
Breampath Mirror 1 parallel unreferenced " Reference Al Molors
Beampath Mirar 2 parallel urrieferenced
Girating Motar parallel urnrieferenced " Reference Selected Motors
Eo\ofgranhlﬁ '*:Olch Filter Da'.::e' urlg:erenoed Select one or more motors from the list,

Inefactis Motor sen unieferenced Urweferenced serial motors wil stil be
Podule Lower 5elector Wheel seiial unieferenced refetenced,
Podule Upper Selector Wheel serial unvieferenced
Slit Master seiial unrieferenced .
Sl Slave serial unmefarenced " Ignore Referencing Parallel Motors

If referencing of Parallel mators is skipped
they wl be assigned their last known

o 5.
Senal motors will always be referenced.

" Always Reference - don't show this dislog again

O running WiRE 2 all motars will be
referenced and this dialog will not shown,

_— [ %]
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iii. Second: The software opens as follows:

File Edit View Suface Measurement Livevideo Analysis Proce:

lysis Processing Proced: Tools Window Help

5 0w - =

= PREREE " B-¥ ® > & * K
Renishaw XYZ x[oo | v[oo 200 |[ oot
Video

2 0 0
ontrol Laser state and view control Spectrometer state
x50 v {% *Ih U owoon [ 2000 i)
= hd i Er
= v v Q D Miszomedge v Q
Read,

] @ X00,Y00,Z00 x555,y17.6 nocam ) h i
y

7. Start Cobolt Software to adjust the voltage (mW) for your analysis.

[3 cobolt Monitor

Welcome to Cobolt Monitor™

Laser Conirol Softiware Ver. 6.0.1.0 G CO b O | t

Connected Lasers
[Coboh Laser S/N 532008065 found on COM3

aser model Unidentified

ect manually to laser

8. Having completed all these steps (laser, instrument, program) the system is ready to be configured.
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Calibration Sample/Sample Placement

1. To start a Raman Analysis the system must be calibrated.
a. For solid samples use Silicon standard

b. For liquid samples use Cyclohexane standard
2. The following steps must be done before the calibration/sample measurement.
3. Open de Raman door to uncover the sample placement setup as shown below:

a. Press the black button on the front of the instrument
b. A small sound will be heard
c. Proceed to open the door.

F. Coldn

4. On the inside; look for the light source button on the left to turn on the visible light (green colored). This

will allow the user to see the sample surface on the computer.
5. On the same side, there is a rotation knob that adjusts the brightness.

6. Place the sample on the Raman platform and from a low objective to a high objective carefully focus the
sample. (Until desired objective). (Like using a common microscope - adjusting macro a micro knob)

1 WIRE

File Edit View Surface

EY
o

Renishaw XYZ
Video

0w -
RS EE

x[0.0

} v[00

] z[00

-30

-20

20

30

Example: Black Human Hair
strand. Focused with a 50x
objective.
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7. Once the sample is focused, close the Raman door carefully and rotate the following part from 1 to 4
indicating that there is no visible light passing and the laser can pass through.
8. On the left side the Raman System, there is a knob that also must be rotated clockwise for the laser light
and counterclockwise to return to the visible light.

Il. Rotate

cl?skwise |. Rotate
(visible to lto4
laser)

@ Caution: Must be extra careful with the knob’s rotation.

9. Both knobs’ must be positioned on laser light to continue with the analysis.
10. Once you set up this part you may proceed to make changes to the program.

Software Operation

1. On the software, the parameters must be selected.
2. Before you set up your sample, you must create a new spectral acquisition measurement.
3. Open Measurements > New - Spectral acquisition

File Edit View Surface =Measurement Livevideo Analysis Processing Procedures Tools Window Help

) I

@ Open measurement template

| i N t Depth series acquistion
1 2= 1 Dt

% Map image acqussmon

| Rerishaw Y2 x] 0.0

Video 4 |

I5 Measurement queue Ctrl+Q
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4. A tab must open:

a. Range: Select the range you want for the analysis indicating one of the following:

Acqustion  Fle  Timing Temperatwre FocusTrack Advanced

I Exposure time /s [ 2| Laserponer/% |00 ~| Accumuiations

Objective

Live imaging
Not using live imaging.

| Single scan measurement

Description A single scan measurement generated by the WIRE spectral acquisition wizar

[ Cosmic ray removal | [[]Close laser shutter on completion

I ==

[JResponse calibration [JRestore instrument state on completion [ Minimize laser exposure on sam; ple

Help
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I. Static: Select the center of the wavenumber, this automatically selects the initial and final

range.
1.

2.
3.

ii. Extended: Select the initial and final wavenumber for a wider spectral range.
1. Example: From 0 cm "1 to 3800 cm™ (maximum for this system)
2. This will allow the user to use a minimum exposure time of 10 seconds.

b. Acquisition:

Example: Center selection: 1200 cm™; Range will go from 297.78 cm™ — 1200

cm™ - 1987.42 cm! (It varies)

This will allow the user to use a minimum exposure time of 1 second.

Decrease time of analysis.

i. Exposure time (ET): It will allow to establish the time, in seconds, that irradiates the

sample.

ii. Laser power (LP): Portion of the laser irradiating the sample.

1. For a 30mW voltage, if you let 100% of de LP pass through, approximately all

2.

iii. Accumulations (AC): Number of spectra that takes on an assigned point.
1. Usually, the more accumulations specified, the better S/N.

2.
iv. Title:S
1.

30mW from the source is passing to irradiate the sample.

If the LP is reduced to 50%, it should allow pass to approximately 15mwW from

the source.

It also increases the time for your analysis.
pecify the parameters on the file name.
Example:

a. Silicon_ET10 _LP100_AC3_30mW_50x_Extended_Range200-1000

b. Silicon_ ET1 LP100 AC3 30mW _50x_Static Center1000

8|Page



F. Coldn
c. File

Spectral acquisition setup ? X

AC&T\H\:IﬁOn File Timing Temperature FocusTrack Advanced

e Browse: Select the folder to save
Fiename || Browse,.. your measurement.

to Increment

e Paste the same name as the title
on the acquisition tab.

e Select the format type to save
the data.
o Usually all are selected

Cancel Aooly Help

5. Press Apply once the parameters are set and then “ok”.
6. Be sure the system is letting laser light pass (procedure explained in Calibration Sample)

7. Press the Run button, a blue bar should come up at the bottom indicating the time left for the spectra.

& WRE - Single scan measurement

File Edit View Surface Measurement Livevideo Analysis Processing Procedures Tools Window Help

DG -dx B-ERBQBE%E Ao=lites tEREE- HEREHUEREEOWMEE » 2 ®
Renishaw XfZ !f Y Z Goto o %’% #:—%”; Eﬁ" @@@ %}3%@

To calibrate the system:

1. Once the run button is pressed the software will show the spectra for the calibration sample as shown
below.

& WRE - Single scan messurement

File Edit View Suface Measurement Livevideo Analysis Processing Procedures Tools Window Help

D& -Hx B-FRBY DPONEY A==l teddBOEE L DEEDEEEEEONEE 222005
e ] s e e DR PRDS ARG BHD

Video
B Singescan messurement =
z

.
3
2000 3 M
11000
10000
9000 3
8000 3
7000 3
6000 -3
5000 5
4000 5
3000 3
2000 5
1000 3
ERI . —
00

11850

-11640

Counts

11630

o -
o s il
8
-11620 = © T T
0
z
-
= T T 1
5 0 1000
11610 ;.9‘ Raman shift / cm-1
* Peakno. Centre Height Width Area Absolute inten.. Low edge High edge
1 38837 103385 4.38407 1475.54 118755 -12.5557 16.8360
Sample Review I 01208 163703 176917 27541 21891 25693 UM
White light and view control aser state and view control Spectrometer state 3 518.696 117603 76501 123343 118185 41711 572621
4 939.443 156,102 202172 208232 396,554 903.383 964.889

Lz
*:w@ v -@- LI || P
¥

= -
£ v v M

660 nm edge: v E; Master: Renishaw §

Peak pick
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2. Once the measure is finished, if the data is acquired from a static range, then the laser should be

closed pressing the Laser Open/Closed button.

Objective Laser Open/Closed J
Sample Review Edge B
White light and view control Laser state and view control Spectrometer state
= | @ w0 v e e ¥ 0% I 220 tmm is)
Pyt rais s
=.,_.,-$‘ &} g E M ‘*‘ 532 nm edge v Eé

3. Verify that the peak for this calibration sample always show the same Raman peak value.
a. Silicon: 520.8 cm-1

b. Cyclohexane: 801.3 cm-1

4. 1f not proceed to the following:
a. Tools - Calibration - Offset

1 WIRE
File Edit View Surface Measurement Livevideo Analysis Processing Procedures Tools Window Help
é}’& i £ ‘ D @ - % & 2| ) Auto align... » { - B ,
- I - =
| U | HR R B - ¥ NE S ¢ <
| PNESaR B-¥ KK X »
Renishaw XYZ x| 0.0 | ¥|on | z|{o.0 || Goto L }
Video I x
%%y System information...
-20 B System configuration...
o [T

Feature permissicns

[ options... ) Response calibration

|
5. A tab should appear: the shift of the band should be placed to calibrate
a. Always do little increments at the time.
b. Example: By pressing the Run and the Silicon peak appeared at 520.4 cm™. The peak for
silicon should be on 520.8cm, for that reason a shift of 0.4 cm™ is required.
i. The approach will be 0.2cm™ at the time.
ii. Follow the above procedure, in the tab | indicate the negative version of what is
needed for example 0.2cm™?, indicate -0.2cm™.
iii. Press OK and then Run again.
iv. Repeat the same procedure if needed until reaching the desired value.

6. After the completion of the calibration place the sample to be analyzed. Follow the same procedure
of handling the equipment and software.

Instrument Power down

1. Same steps as shown on the system startup must be done in reverse: Close Program - Turn off
Instrument - Turn off Laser = plug off Fan (If Any).
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