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Important safety information

The Umech networked probe station uses 120V line power and lasers.
Do not open the server box as you can be exposed to 120V.

Do not open the optics module, it contains a class lll laser. Under normal operation the
optical power coming out of the optics head is class .

Do notlook directly into the objective on the optics box.



System contents

One server box

One opticsmodule

Two dampedrods
One6conductorcable
One 12 conductor cable
One 50 conductor cable
One flat screen display
One VGAcable

Two power cords

Two spare fuses



Hardware setup
Step 1: Make sure you have all the parts listed in the system contents list.

Step 2: Place optics module on damped rods and secure constructed unit to a vibration
isolated base.

Step 3: Locate server box within 6 feet of optics module (fo ensure that the cables will
reach).

Step 4. Make sure the main power switch is off (the O should be depressed).
Step &: Plug inthe main power cord.

Step 6: Pluginthe cables
Power connector for display
VGA cable from display to server box
Network cable from server box to wall network jack
50 conductor cable from server box to optics module
6 conductor cable from top of optics module to bottom of optics module
12 conductor cable from server box to optics module

Step 7: (OPTIONAL) if the server has not been configured for your network you will also
need to plug in the mouse and keyboard. Please confact
support@umech.com for assistance in configuring the server on your network.

Step 8: Turn on main power switch (the fan on the back of the server box should turn
on)

Step 9. Depress and release the momentary switch. The system should come up and
you will be able to access it over your network.



Logging on

You willneed to know the network address of your Networked MEMS Probe Station as
well as a user name and password assigned by your server administrator. If you are the
server administrator and need help please contact us at support@umech.com.

Start Netscape (version 4.7 or above) and open hitp://your server address/ (if you do not
know the proper address please contact the person responsible for you Networked MEMS
Probe Station).

The following screen will appear:

Login

Type inyour user name and password and select the login button. A message will
appear below the login button saying Welcome (your username). If the message reads the
server is not ready there are three possibilities (1) someone else is using the system to
collect or analyze data (2) the systemis not on, and netscape is showing you a cached page
or (3) the system has crashed. Please see the frouble shooting section for more information
ontrouble loggingin.

After successfully logging on you will be presented with the system user interface.



The user interface

The user interface is setup to facilitate the typical progression of stepsin an experiment:

(1) Setting up the experiment

(2) Defining stimulus parameters

(3) Getting a qualitative understanding of the data you will collect
(4) Collect data

(5) Analyze data

(6) Share your results

(7) At the end you should have a good log of what you have done

With thisin mind, we have grouped the functionadlity of the systeminto 5 “talb panels”.
Shown below is the user interface with the *“Measurement” tab panel in the foreground:

Measurement | Images and Regions | Reports | Lag | Stirmuli |

Set the realtime display
conditions to 10
microseconds exposure
time and a OC stimulus.
Use the stimulus vector

Part name | tanual demanstration

Measurement Type IReaItime dizplay control ;i

Farameter Setting

Exposure time

Freguency

Murmber of ilumination phases
Laser ar LED

Armount of time during which the
CCD camera integrates light

28 nanoseconds
A microgeconds

10 microseconds
15 micraseconds
20 microseconds
30 microseconds
40 microseconds
G0 microseconds
125 microseconds
178 microseconds
00 microseconds
750 microseconds
1 millisecand

2 milliseconds

3 milliseconds

15 millizeconds
149 millizeconds
30 millizeconds

currently in there. Using
8 phases strobes per
cycle. Use the Laser.

VZ2ER uow

In this case you could switch to the “Images and Regions”, "Reports”, *Log”, or "Stimuli
tab panel by clicking on the appropriate tato with your mouse pointer.



Using the real time display control

A visudlizatoin enabling feature of the Networked MEMS Probe Station is the ability to
see your MEMS devices moving in real time. This section describes how to control the real
fime display.

Focus behavior

When the system is not collecting or analyzing datag, the real time display will be
updating continuously. The characteristics of the real time display are controlledinthe
nmMeasurement tab panel under the measurement typeRedltime display confrolwhich canbe
selected from the associated puldown menu. All of the Measurement Typeshave
parameters that the user controls. The list of parameters appears in the left hand list box
titted Parameters. EQch parameter has some associated set of possible values which
appearin the right hand box titedSeffingwhen a parameteris selected. The realtime
display control has the following parameters the user can set:

(1) Exposure time

(2) Frequency

(3) Number of illumination phases
(4) Laser or LED

Exposure fime

The exposure time is the amount of time that the target isiluminated before the image
is fransferred from the optics module to the server box. The longer the exposure time, the
brighter the pictures are. Iftoo littfle light is returned to a CCD pixel to contain useful
information the pixelis displayed as green on the real time display. If too much light hits a
CCD pixel and the pixel saturates (another state containing no useful information) the pixel is
displayed asred on the real fime display. Normally you want to set the exposure time so that
No pixels are red or green.

Frequency

The frequency setting corresponds to the frequency you want the arbitrary waveform
generator to output the selected periodic waveform(s). For an explanation of how to define
arbitrary waveforms, see the stimulus control section. Forthe most part the frequency
seftingis self explanatory, you simply select the frequency you wish the waveforms be
generated. The two special settings are DC and PHASE LOCK (if your system does not
support phase locking, the setting willnot appear). Selecting DC stops the arbitrary
waveform generator, and the output amplifiers are held at a constant value. The camerais
also left in free running mode and works like a normal (not strobed) video microscope.
Selecting PHASE LOCK allows the system to bbe synchronized with an external trigger.
Phase locking synchronizes bboth the arbitrary waveform generation and strobedimage
acquistion with the trigger. The phase lock is tfriggered of the rising edge of a0to 3.3V
digital signall.



Number of illumination phases

The number of illumination phases lets you select how finely you want to sample the
motion of your device. It also effects how fast your device will appear to move on the real
time display. The display rate of the real time display is around 20 frames per second under
normal conditions. Suppose you set the numibber of illumination phases parameter to e 20.
This means that each image captured corresponds to one twentieth of the stimulus period.
Since the display rate is 20 frames per second, your device would appear to complete one
cycle of motion every second.

Impact of ilumination phases on real time display

Now suppose that you change the number of illumination phases to 10. Now each
image captured corresponds to one tenth of the stimulus period. Since the display rateis
still 20 frames per second, your device would appear to complete two cycles every second. It
isimportant to rememioer that the rate the device appears to move on the display is primarily
a function of the number of ilumination phases and frame rate (the frame rate actually
depends on exposure time, frequency, and number of ilumination phases (lower
frequencies, longer exposures, and more illumination phases cause the frame ratfe to
decrease).

Laser or LED

The Laser or LED sefting letfs you select which light source you will use.

REMEMBER, YOU MUST CLICK THE RUN BUTTON FOR ANY CHANGES TO TAKE EFFECT



Stimulus Control

The stimulus tab panel allows you to control the arbitrary waveform generation (AWG)
channels. Depending on the configuration of your system, you willhave one or more AWG
channels. When first selected, the panellooks similar to the one shown below:

Measurement | Images and Regions | Reports | Log Stimuli |

Stimulus vector (RNEETEITER=TE

Edit |

Channel 1 sin(2 " pi " 1)

Channel 2 cos(2"pi*t)

The name of the stimulus vector(set of waveforms) is shown in a pull down menu at the
top of the panel. You can choose a different predefined stimulus vector by selecting it from
the pulldown menu. Beneath the pulldown menu are plots of one cycle of the waveform for
eachchannel.

Note: The frequency that the waveform is repeated at is set in the measurement tab
panel. Forinstance, if you wanted to stimulate your device with a 20kHz sine wave and see
it onthe real time display; you would define one cycle of asine wave in the stimulus editor, go
to the measurement tab and select and run load waveform, then select real fime display and
set the frequency for 20kHz (and click run).

The wavefrom plot axes have time going from 0to 1 on the horizontal axis, and output
levelfrom-1to 1 on the vertical axis. The actual voltage of the stimulus will depend on the
configuration of the amplifiers in your system; -1 in the waveform editor corresponds to the
lowest voltage the channel can output, and 1 corresponds to the highest voltage the
amplifier can output.
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The horizontal axis represents one cycle of awaveform. The left side of the axis
represents the beginning of a cycle, and the right side represents the end. If you want a
waveform without a sudden jump, you need to make sure that the value on the left side is
nearly equal to the value on the right side.

To edit or define anew stimulus vector, you can click on the edit button whichis on the
right side of the stimulus vector pulldown menu. This will bring up a number of text fields you
can edit, asshown below:

Measurernent | Images and Regions | Reports | Log  Stimuli

Edit stimulus vector...

wector Mame: | @uadrature sine

Create new
Channel Stimulus eguation

1| sint2 = §pi* Y

cos(2* Spi * §h Remove selected

Cwerwrite selected

Cancel

o -~ o ;B e N

The top field is the name of the stimulus vector. The ‘create new’ button will create a
new entry in the stimulus vector pulldown menu in the main stimulus panel display. The
‘remove selected’ button willremove the named entry from the pulldown menuin the main
stimulus panel display. The ‘overwrite selected’ button will erase the entry that was selected
when the edit window was brought up and replace it with the information in the “edit stimulus
vector’ window. The ‘cancel’ button will return you to the wave form display window.

Below the name entry field are the equations which correspond to the output of the
individual channels.
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Stimulus equations

Below are examples of common waveforms and constructs:

(rememlber, wave forms are defined as St goes from zero to one, and the amplitude is
limited from-11o 1.)

Sine wave: sin(2*$pi*$t)

Cosine wave: cos(2*Spi*St)

Sine wave at twice the frequency of the base stimulus: sin(4*Spi*St)

Positive square wave : (§t > 0.5)*1

The equation interpretter parses <, >, ==, >=, <= as Booleans so they need to be
multiplied by a constant to fumn itinto areal value.

Square wave : ($t>0.5)*2- 1

Chirp signal : sin( 2*Spi*(§t**2))

Acceptable functionsinclude
sin($t)
cos(St)
sgrt($t)
log(St)
abs(5t)
exp(St)

Constants
Spi
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Taking a snapshot

Taking a snapshot af the beginning of an experiment is a good idea. It will give you a
simple reference for what the field looked like at the beginning of your experiment, and you
can use asnap shot to make some static measurements and configure the system (using
functionsin the images and regions tab panel as described in the next section).

Taking a snapshot is done with the measurement fatb panel raised and snapshot
selected from the measurement type pull down menu as shown below:

Measurement ‘ Images and Regions | Reports | Log | Stirmuli |

Part name| Lateral resonator | would like to shap a
picture, integrating 5
Measurernent Type IBnansth [ milliseconds of LED
light.
Farameter Setting

Exposure time 24 nanoseconds -~
Laseror LED A microseconds
18 microseconds
20 microseconds
A0 microseconds
40 microseconds
B0 microseconds
128 microsecands
178 microsecaonds
a00 microseconds
1 millisecand

2 milliseconds

3 milliseconds

A milliseconds

& milliseconds

14 milliseconds
40 millizeconds Run
150 millisecands d|

Armaunt of time during which the
CCD camera integrates light

Asshown in the Parameter box, there are two parameters you can set. The exposure is
the amount of time you want the device illuminated before the picture is collected; if you
have a good picture on the real time display, you can select the same exposure time setting
forthe snapshot. The Laser or LED parameter lets you select whether you want an
interferogram (laser) or bright field image (LED).

Click runto take the picture. When the snap shot is complete, the reports tab panel will
e on fop and you can see the snapshot you took by viewing the most recent report.

You can also look at the snapshot using the Images and Regions tab panel as
explainedinthe next section.

13



Images and Regions

The images and regions fab panel has two windows, a data selection window and a
dafaanimation window. The data selection window isshown below:

Measurerment Images and Regions | Repnrts| Lng| 5timu|i|

Choose a picture or set of pictures to view

Fictures availahle Pictures chosen

Shapshot Snapshot

Show

Get data |
Getas GIF's |

Get animated GIF |

Thoose selected Remove selected Customize animated GIF

Allthe raw datathat is currently on the system will be displayed in the left hand box,
sorfed alphabetically. Nofice in this case, snapshot is the only available data since no two or
three dimensional frequency responses have been taken. The data from atwo dimensional
frequency response willhave names that start with 2DFR. The data from a three dimensional
frequency response will have names that start with 3DFR.

Datais selected by clicking on the file name(s) in the pictures available list. When you
have selected the data you want to look at, click the choose selected button. This action will
add the file names you selected to the pictures chosen list. Names can be removed fromthe
pictures chosen list by clicking on the name and clicking on the remove selected button.

Once you have chosen datato show, you caninvoke the animation mode by clicking on
the Show button. The animation window is shown on the next page.

The Get Databutton will bring up a netscape dialog box which will allow you to save the
raw data (in PPM format) to your local computer. The Get as GiFsbutton will allow you to get
the raw datain GIF format. The Getf animated GIF will compile all the picturesin the Pictures
Chosenlistinto an animated GIF and allow you to download it.

14



Measurernent IMages and Regions | Repnrtsl Lugl Btimulil

Regions of
Interest

Hide ROI's

—
N

Wi dth I

HEightI Shapshot 100354 Nm e—————

In this case Snapshot was the only picture selected so the animator is displaying the
same picture over and over again (hence it looks still).

Explanation of the animator window:

In the upper left is the Pick button, clicking on it will return you to the data selection
window.

Below the Pick button is the animation speed slide bar. By moving the slide bar up or
downyou canincrease or decrease the animation rate.

Below the animation rate slide bar is a pull down menu to select the type of operation
you want to perform on the image. The types of operations will be explained in detail later
on.

Below the pulldown menuis aninterface for the operation you have selected from the
pulldownmenui.

Underneath the image on the left hand side is the name of the image being displayed.

If ultiple images are being animated, the name corresponds with the image being
displayed af that moment.
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Underneath the image on the right hand side is ascale bar.

Animator Operations

ROl tools: shown below is the ROl toolsinterface

Fegions of
Interast

Hide ROI's

I—
x[
=

i dth I_
Height I_

You can draw a region of interest(ROI) on the animation
by holding down the mouse button while you draw arectangle.
The ROl will be listed in the list of ROIs and its parameters (X
position, Y position, width and height) will be displayed. You
can edit the ROIlname by editing the text in the box below the
list and pressing return (if you do not press return, the change
will not take affect). You can also editthe X, Y, width, and
height parameters to adjust the ROl you drew with your mouse.
You can make as many regions of interest as you like.

ROIs are selected by clicking on the name of the ROl N
the ROl list. If you try to click on a ROlin the animator, you will
create another ROI. The selected ROl will be highlighted in red
on the animator, the unselected ROIs will bbe blue. You can
toggle the ROIs to be displayed or not by selecting the Hide/
Show ROIs button.

To delete a RO, selectits name in the RO list and click
the kil roibbutton.

You can use the fixbutton to tell the analysis software that
the area of the animation enclosed by the ROl will not move
during your experiment (any motion in a fixed ROl should only
e due to noise). The analysis software can use this
information when it analyzes your data to measure the
differential motion between afixed area on your device andthe
part of your device thatis actually supposed to move.

Please see the picking regions of interest sub-section for
nmore information on how to select ROIs.
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Dot tool: shown below is the Dofs foolinterface,

Dots -
Crots Analysis
Tools Selecting the dotsinterface will cause the
system to calculate the estimated in-plane motion
Hide dots | foreach ROIand display a dot corresponding to
that motion on the animation. You can

exaggerate the motion of the dots using the slide
ot motion | OQriNThe interface.

aexdggeration
factar

1

="

Measure tool: shown below is the Measure foolinterface,

| Meaeie v| The measure tool allows you to measure distances
Image onthe animation, and to calibrate the system.

leasurement
Taols

Holding down the mouse button on the animation
will allow you to draw aline. The coordinates of the end
points of the line are displayed in the bottom of the
Measure tool inferface. In this case, they are (285,245)

= and (348, 242) which correspond to aline whose length
IW is 63 pixels. Given the current settings in the system,
the analysis fools think that 63 pixels corresponds to
63320 nm or 63.320 microns.

63 pixels

nm

You can cdlibrate the system by taking a picture of
a structure with known dimensions, and with the
mMeasure tool, draw aline that known distance. Type
that distance intfo the editable text window. The system

85299 | isnow caliorated for in-plane motion measurements.

to
(248, 2427
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Pantool: the pan foollets you drag the animation around in the window. You canre-
centerthe animation by clicking on the origin button.

GIF maker tool: The GIF makerinterface is shown below

The GIF maker allows you to make an animated GIF
Create of the animation. You canscale the GIF by typingin a
Aninated Gl scale factorinthe scale box. You can controlhow many

with the zame

speed as this cyclesthe animation will play by typing in the loop count

plepy box (typing forever will cause the animated GIF to cycle
Scalle:1T forever). You can use aROI to crop the image (only the

T region inside the selected ROI willbe saved to the GIF).
[forever When you have selected the parameters you want,

erap with RO select make GIF. The server will create the GIF and

ROI 1 allow your web browser to save thefile.
ROl 2

hake GIF|

18



Picking regions of interest (ROIs)
Key points:

(1 ROIs should contain areas of the device that are rigidly connected

(@ The amount of computation time is proportional to the size of the ROI (try not to
exceed a 50x80 pixel areq)

(3) The motion estimates are better forlarger ROIs

@) 2D frequency response ROIs should contain high contrast structures, while 3D
frequency response ROIs should contain flat, uniform surfaces.

We generally recommend ROIs be 10 by 10 pixels for optimal noise/speed performance.

In the image below, we have outlined the proof mass (the moving part of the device) of
alateralresonator.
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We are interested in seeing how this device moves, so we would pick the ROIs shown
elow:

Good ROIs

This ROl contains a high contrast
structure thatisrigidly connected to the
proof mass. The ROl s large enough to
provide a good estimate of the motion and
smallenough for fast computation.

This ROI contains a high contrast
structure that is anchored to the substrate.
The ROl is again areasonable size for

speed/performance.

Bad ROls

This ROl is a fine size, but it contains
areas of the proof mass and the substrate.
The motion estimate for this ROl will be
somewhere in between the motion estimate
for the substrate and the motion estimate
for the proof mass (and consequently not
very useful).

This roi has the same problem as the
previous ROI. Though not obvious in this
frame, as the shuttle moves it will move out
of the RO, so some frames will have areas
of the substrate in the ROI.

Too big.
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Taking a 2D frequency response

A2 dimensional frequency response (2DFR) measurement allows you to collect and
analyze data onthe in plane motion of your device. The images collected are always
illuminated with the LED. The 2D frequency response is run from the measurement tab
panel asshown below:

Measurement | Images and Regions | Reports | Log | Stimuli

Part narne ] Lateral resongtor Measure a 2D frequency
response starting at 1
KHz, and ending at 70
KHz, and with 50 steps
spaced logarithmically in

Stading frequency 1Hz -

Ending frequency 120 Hz - Heqiency. Expos? fac
Mumber of frequency steps 1480 Hz of 8 phases of motion for
Freguency spacing 200 Hz 5 milliseconds. Clobber
Mumber of illumination phases 280 Hz old 2DFR data.

Exposure time 300 Hz
Previous measurement 350 Hz
400 Hz
500 Hz
600 Hz
700 Hz
g00 Hz
4900 Hz

Measurement Type 20 Fregquency Response

Parameter Setting

1.5 kKHz
2 KHz

248 kKHz Run
2.8 KHz .l!

This would typically he the low end
of the frequency range you are
interested in.

Before you can run the 2DFR measurement you must select at least one region of
interest. Consequently you should take a snapshot of your device, and then
use the ROl toolin the animator window of the Images and Regions tab panel
to select aROI.

The measurement parameters and their settings are explain below:

Starting frequency: The lowest frequency (in Hz) at which you wish to collect data. If
you only want to collect data for one frequency, set the starting frequency to
be that frequency and set the number of frequency stepstobe 1.

Ending frequency: The highest frequency (in Hz) at which you wish to collect data.

Number of frequency steps: The total number of frequencies (spaced evenly or

21



logarithmically as described below) that datais collected. If the number of
frequenciesissetto 1, datais collected at the starting frequency.

Frequency spacing: This parameteris not used if number of frequency stepsissetto 1.
The settings for this parameter are spaced evenly in frequency and spaced
logarithmicallyin frequency. If you select even spacingin frequency, the
frequencies are calculated as follows:

If you selectlogarithmic spacing in frequency, the frequencies are calculated
as follows:

Number of ilumination phases: Thisis the number of samples to take during one
stimulus period.

Exposure time: The exposure is the amount of time you want the device illuminated
before the picture is collected

Previous measurement: if you would like to combine this data with the previous
measurement (for instance if you are zooming in on a frequency region, you
canselectthe gppend datasetting. If you would like to delete the old data,
select the clobbersetting.

You willneedto selected at least one ROl before collecting the data. When you have
selected a ROlin the Images and Regions tab panel and have set the parameters to your
liking, press the RUN button to start collecting data. The display will switch to the log tab
panel and display the progress of the data collection. When the data collection is complete,
the system will analyze the data for the ROl you selected.

22



Taking a 3D (interference) frequency response

Aninterference frequency response (3DFR) measurement allows you to collect and
analyze data on the out of plane (axial) motion of your device. The images collected are
alwaysiluminated with the laser. The 3D interference frequency response is run from the
measurement tab panel as shown below:

Measurement | Images and Regions | Reports | Log | Stimuli |

Fart harne | lateral resonator Measure a 3D frequency
response starting at 15
PEEEN a0 Interference Fregquency Response KHZ, and ending at 25

KHz, and with 3 steps

Parameter Sl spaced evenly in

Starting frequency 2.4 KHz -
Ending frequency 2.5 KHz = frequency. Expose.eaCh
Mumhber of frequency steps 2.8 KHz of 16 phases of motion
Freguency spacing 2.9 kHz for 8 microseconds for
Mumber of illumination phases 3 kHz each of 8 reference
Exposure time 31 KHz
Previous measurement 3.3 KHz planes.
Report Type 34 KHz
Murmber of piezo steps 4 kKHz

4 KHz

G KHz

T KHz

8 kHz

9 KHz

10 KHz

12 kHz

Run
P i

This waould typically he the low end
ofthe frequency range you are
interested in.

The parameters and settings are similar to those of the 2D frequency response
measurement. The only added parameter is the number of piezo steps parameter. The
number of piezo steps sets the number of reference mirror positions at which data willbe
taken. This should always be set to 8 unless ortherwise instructed by someone from Umech.

You willneedto selected at least one ROI before collecting the data. Whenyouhave
selected a ROIin the Images and Regions talb panel and have set the parameters to your
liking, press the RUN button to start collecting data.

When the datais collected the systems does not automatically analyze the data, you

needto select the analyze 3D interference datafromn measurement type menu of the
Measurement tat panel.
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The Log tab

The server keeps alog file of every request the user makes: changing the real time
display, collecting data, analyzing data. Shown below isthe Log fab panel.

Measurement] Images and Redions | Feports Log I Stirnuli |

Lser cummentl Add comment Getlog
G reference planes. -
Thu Mow 30 08:37:36 EST 2000 Load Arhitrary Wawveforms
Switch to the stimulus vector currently selected in the stimulus tab panel (=013 | =060 *023-023;
Thu Mow 30 08:38:11 EST 2000 30 Interference Frequency Response

Measure a 30 frequency response at 4 KHz. Expose the first half of 400 phases of motion for 10 microseconds for

each of 6 reference planes.

Thu Mow 30 08:41:39 EST 2000 30 Interference Freguency Response (data analysis)

|'wiould like to reanalyze the existing 30 Interference Frequency Response data with the new ROI's, part name,

magnification calibration constant, etc. | need roi z-azimuth-elevation numbers computed.

Thu Mow 30 08:58:11 EST 2000 _wiewing report 1318 30 Mov 2000 08:57AM 3D Frequency Response RF switch
Thu Mow 30 09:03:32 EST 2000 30 Interference Fregquency Response
Measure a 30 frequency response at 4 KHz. Expose the first half of 400 phases of motion for 10 microseconds for

each of 6 reference planes.

Thu Mow 30 09:06:55 EST 2000 30 Interference Fregquency Response (data analysis)

I'wiould like to reanalyze the existing 30 Interference Fregquency Response data with the new ROI's, part name,

magnification calibration constant, etc. | need roi z-azimuth-elevation numbers computed.

Thu Mow 30 09:19:49 EST 2000 _wiewing report 1319 30 Mov 2000 09:1940M 3D Fregquency Response RF switch
Thu Mow 30 09:22:46 EST 2000 Realtime display cantrol
Set the realtime display conditions to expose for 10 microseconds using the Laser. Setthe stimulus to DC. If not
DC, Sample 200 phases per stimulus cycle. Advance strobe. Real time Plaot off.

Thu Mow 30 09:25:59 EST 2000 Realtime dizplay contral
Setthe realtime display conditions to expose for 10 microseconds using the Laser. Setthe stimulus to 4 KHz. If not
D, Sample 200 phases per stimulus cycle. Advance strobe. Real time Plot off,

Thu Mow 30 09:26:31 EST 2000 Snapshot
I'would like to snap a picture, integrating 10 microseconds of Laser light.
Thu Mow 30 09:29:37 EST 2000 Snapshot
I'wiould like to snap a picture, integrating 10 microseconds of Laser light.
Thu Mow 30 09:32:10 EST 2000 30 Interference Fregquency Response -
T | |‘|

The window inthe Log fab panelshows the most recent 200 lines of the entire log. You
canretrieve the entire log by clicking the geflogbutton. You can add commentsto the log
by typing your text in the comment box and pressing the add commentutton.
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The Reports Tab

The Reports tab shows alist of all the reports you have generated on the system. They
are sorted by date. An example report list is shown boelow:

Measurement| Images and Regions Reports | Log | Stirnuli |

Your measurements...

1097 09 gep 2000 12:14PM 3D Freguency Respohse Lateral reschator ;J
1096 09 Sep 2000 1Z2:11PM 3D Freguency Response Lateral resonator
1095 09 Sep 2000 1Z2:04PM 2D Freguency Response Lateral resonator
1094 09 Sep 2000 12:03PM 2D Frecquency Response Lateral resonator
1093 09 Sep 2000 11:59aM 2D Freguency Response Lateral rescnator

1092 09 Sep 2000 11:5352AM Snapshot Lateral resonator

1091 09 Sep 2000 10:19aM 3D Fregquency Response lateral resonator

1090 09 Zep 2000 10:1352aM Znapshot Failure dewice

1089 08 Zep 2000 01:25PM 2D Freguency Response Failure dewvice

1088 08 Sep 2000 01:Z0PM Snapshot Failure device =

1087 08 Sep 2000 12:36PM 2D Freguency Response Lateral resonator
1086 08 Sep 2000 12:31PM 2D Frecquency Respohnse Lateral resonator
1085 08 Sep 2000 12:22PM 2D Fregquency Response Lateral resconator

1084 08 Sep 2000 1Z2:18FM Snapshot Lateral resonator

1083 08 Sep 2000 09:29aM Znapshot Lateral resonator

1082 08 Sep 2000 09:27aM Znapshot Lateral resohator

1081 08 Zep 2000 09:Z3AM Znapshot Lateral resonator
1man MNE Seaw 2000 N7-4582m Srhan=hat Tatepral resconator s
. r of
Wiew report now Get report for later |

Each entry contains the report number, the date the report was generated, the report
type, and the part name. You can edit the part name for an entry by double clicking onthe
entry in the report list.

Toview areport, selectit by clicking onits entry row and click the View report now
button. This will open anew netscape window and show you the report.

To save areport to your computer for later viewing or to send it fo a friend, click the Get
report for laterbutton. This will generate azip file that contains the report dataand a
report.htmilfile. You can view the report by uncompressing the zip file in its own directory
and opening the report.htmifile in netscape.
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In plane measurement reports

Shown below is the standard in plane motion report. At the bottom of the page is a diagram
that identifies the different sections of the report. In all plots, characteristics (motion or phase)
of the vertical direction (Y) are shown in yellow, and all characteristics of the horizontal
direction(X) are shown in blue.

2D FREQUENCY RESPONSE
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Areport ‘window manager’ is generated for each ROl that was selected before the
analysis was run. Onthe previous page is shown one such window manager. Withinthe
window manager are a number of windows. Shown below is an example of the Fundamental
Motion plotwindow:

» Fundamental mation E
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= e o
5 ® g
= La 1)
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10000 100000 100000.0
Freguency [HzZ]

Allwindows can be moved by holding down the mouse button while the cursorisonthe
fitle bar. Allwindows can be minimized or maximized by clicking on the gray circle inthe
upper left hand corer of the window. Allwindows can be resized by holding downthe
nmMouse button while the cursor isin the upper right hand cormer of the window.

Windowsin the 2D frequency response report

There are eight basic types of windows in the 2D frequency report, as shown in the box
diagram on the bottom of the previous page. They are

Plots of estimated motion at individual frequencies: these are plots of estimated motion
versus ilumination phase. The motion estimates for a particular illumination
phase are made using the data for that phase, the phase before it, and the
phase afterit.

The fundamental motion ploft; thisis a plot of the magnitude of the motion af the
stimulus frequency versus the stimulus frequency. The data points at each
frequency are generated by taking the magnitude of the FFT of the estimated
nmotion plots described above.

The fundamental phase plot: thisis a plot of the phase of the motion at the stimulus
frequency versus the stimulus frequency. The data points at each frequency
are generated by taking the phase of the FFT of the estimated maotion.
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The first harmonic motion plot: thisis a plot of the magnitude of the motion at twice the
stimulus frequency versus the stimulus frequency. These plots are generated
via the FFT of the estimated motion plots.

The first harmonic phase ploft: thisis a plot of the phase of the motion at twice the
stimulus frequency versus the stimulus frequency. These plots are generated
via the FFT of the estimated motion plots.

The second harmonic motion ploft: thisis aplot of the magnitude of the motion at three
times the stimulus frequency versus the stimulus frequency. These plots are
generated via the FFT of the estimated motion plots.

The second harmonic phase plot: thisis aplot of the phase of the motion at three
times the stimulus frequency versus the stimulus frequency. These plots are
generated via the FFT of the estimated motion plots.

The image data window: This window contains animage from the actual data set with
the region of interest high-lighted in red.

Each window has special functions which can be accessed by clicking the buttons that
willappear at the top of the window manager when awindow is selected.

Windows that contain plots have the following functions:

Get Data: clicking this button will bring up a text window that contains the raw numbers
used to generate the ploft.

Get PDF. this will generate a PDF file with a print quality version of the plotin the
window.

Zoom in: this will enlarge the plot in the window.

Zoom out: this will shrink the plotin the window.

X axis: this toggles the horizontal axis between linear and log scales.

Y axis: this foggles the vertical axis between linear and log scales.

Windows that containimages have the following functions:

Get Data: clicking this button will bbring up the image in its own netscape window.

Zoom in: this willenlarge the plot in the window.

Zoom out: this will shrink the plotin the window.

1:1 : this will scale the image so that one pixel in the image takes one pixel on the
screen.

Out of plane motion reports

Out of plane motion reports are the same as in-plane motion reports except the plots
contain dark blue dots only. The dark blue dofts represent out of plane
characteristics.
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Trouble shooting
Logginon

* these steps assume that you have successfully logged intfo the machine before

First check to see if the system is plugged in and on. The switch above the power plug
should be in the on position. If the main switch was off, turn it on and press the momentary
switch to bring the server up.

If the system is on and you still have trouble logging in, the system may be in a confused

state. Shut it down by holding down the momentary switch for fen seconds (yes, really ten
seconds). The system can then be re-started by momentarily depressing the same switch.
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