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Woollam Ellipsometer
Standard Operating Procedure

These instructions are intended for reference only, and will not replace
the thorough training required for proper system operation. Contact a
superuser/staff member with questions or to report a system problem.

Written by Dr. Dan Paley
Updated by Dr. Manju Rajeswaran
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Disable

Shutdown

Enable the t00| |n BADGER CLE Report Problem

Make Comment
« Qualify User uID

¢ Browse Manual TGA
45 Agilent 8453 UV-vis. spec

Turn on instrument by pressing the green
button (button should light up).

Open Complete Ease software on computer.
Ellipsometer will start checking the stage by
moving the stage up and down. Wait for this
process to complete.

5 |[Hardware | Options |

Hardware Signal Calipration Show Logs
In Hardware tab, under Calibration Section, | rowaw || ooww  QC otwene OB e
. " . . " ‘ Park Z-Stage ‘ ‘ Max Sig. Display ‘ ‘ Off-Bample baseline | Error |
click on "S-T Calibration".
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A window will open requesting to move the
stage to S-T position. Hold and pull out black
knobs to move stage to 90 Degrees
configuration, then click OK. Wait for the S-T
calibration to finish.

Once the S-T calibration is completed, a
window will open showing the status of the
calibration. The window should say "Straight
Through Calibration Successful. MSE = ...".
The MSE (Measurement System Error)
should be between 0 and 5.

Straight-Through Baseline -

@ Straight-Through Baseline is successiul, MSE = 0.67

In Hardware tab, under Calibration Section,
click on "Off-Sample Calibration".

IHardwarEropmns‘ et

Harchware

Signal Calibration Show Logs

‘ Re-initialize

‘ Park Z-Stage

‘ ‘ Display | | 5-T baseline | | Hardware ‘

Max Sig. Display | b Of-SBample baseline Error
[— ——

Z-Stage Scan

A window will open requesting to move the
stage to Off Sample position. Hold and pull
out black knobs to move stage to 70°
configuration. The knobs must snap into the
locking holes. Press OK.
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Another window will open requesting to
place a calibration wafer. Locate the
calibration piece (250 A) in the second
drawer from top under the instrument.

Switch on Unicon vacuum pump

Place calibration piece on the stage and turn
on the chuck vacuum. Click OK. Calibration
takes about 30 seconds.

Once the calibration is completed, a window

will open showing the status of the Oft_Sample Baseline _
calibration. The MSE should be between 0 @ of-Sample Baseling is successiul, MSE = 2.05
and 2. Remove calibration wafer piece, store i |

the piece face down (shiny side down) in
container and put back in the right drawer.
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Model: 25nm Oxide on Si(25nm Oxide on Si model)

Comn |[som J[cen ]
Click on Analysis tab, and check the | s o Delere save \l
measured Silicon Oxide thickness. The T | e e i et e o (1)
12 | thickness should be 25 nm +/- 10%. If the i;;f;rg‘;s;i' ;ﬁ‘fasmn
thickness is outside that range, stop and | D=k Optons
notify Super User. + OTHER Options

Configure Options
Turn Off All Fit Parameters

Model: 25nm Oxide on Si [25nm Oxide on Si model)

‘ Open H Save H Clear |

Layer Commands: Delete Save

] Include Surface Roughness = OFF

a Layer# 2 = SI02_JAW Oxide Thickness = 24.53 nm (fit)
Layer# 1 =INTR_JAW Interface Thickness = 1.00 nm

H Substrate = S|_JAW
13 | Write down the Angle Offset. Agie Siet —0.0195
+ MODEL Options ‘
+ FIT Options
+ OTHER Options

Configure Options
Turn Off All Fit Parameters

TGEET STWItT THermal Oaae

Inia. | SetRanges | sogen ?l Sare H Clear

Layer Commands Delete Save

e m— Include Surface Roughness = OFF
———JL——"1 | [Layer# 2= 5I02 JAW Thickness #2 = 100.00 nm (i)

Open Snap

02
OwenModel 7 e
File Location Files:
[ Recent | Erojects | Library Name I Date Size
|3 Advanced a-51 0n Glass (with Backside Reflection).mod B/22/06 1292 FM 3 KB
il lvsi b. click d del B o e
Still in Analysis Tab, click Open under Model. 15 catraon vt
Glass Substrate-Transmission Data Include.. 7/22/0812:17 PM 8 KB
Choose des'red Model (most used models Glass Substrate-Transmission Data Include... T/22/08 1216 FM 3 KB
Glass Substrate.mod TI2210810:53 AM 1 KB
Glass with Absorhing Film (with Backside ref.. B/22/06 115 PM T KB
H H H — Glass with Absorhing Film mod TI22i08 10:54 AM T KB —
14 | are in Basics folder under Library tab). Refer = e el e e . oo oot o 2he —
Glass with Transparent Film.mod TI22008 10:54 AM 2 KB
ITO ithin) on Glass (with backside reflection) . BI22/06 12:58 PM 3 KB —
to Complete Ease Manual or contact Super o oy n lae s
ITO on Glass fwith Backside reflectiony.mod  622/06 12:58 FM 2 KB
H H — ITO on Glass.mod TI2210810:55 AM 3 KB —
User for model selection if unsure.
;ity Siwith Native Oxide.mod Ti22/0810:55 AM 1 KB
[BTwith Therral Oxide mad _—_|7/22008 10:55AM 1 KB
— Siwith Transparent Film.mod TI22I0810:55AM 2 KB —

File Mame: |Si with Thermal Oxide.mod

| I I I I

Comment

15 | Model selection suggestions:

* For oxide or layers with thickness less than
10 nm on wafer: Use "Si with Native Oxide"
model.

* For oxide thickness more than 10 nm on
wafer: Use "Si with Thermal Oxide" model.
* For layer with thichness larger than 10nm
on wafer: Use either "Si with Transparent
Thin Film" or "Si with Absorbing Film"

&2 COLUMBIA | NANO INITIATIVE



CoLUMBIA UNIVERSITY

IN THE CITY OF NEW YORK
COLUMBIA NANO INITIATIVE / CENTER FOR INTEGRATED SCIENCE AND ENGINEERING

model, depending on the transparency of
the film.

Enter Angle Offset (if applicable) by clicking

|RURSLIELE = D] _JAVY

16 | on the number of the Angle Offset. Enter Angle Offset = 0.00 (fit)
value for the Angle Offset then click OK. TTT T
Maodel: Siwith Thermal Oxide
‘ Cpen || Save || Clear ‘
. . Layer Commands: Delete Save
If no model is available for your sample: You inclue Surtace Roughnesas L
[ || [Cayer#2 = SI02_JAW ®icigpess # 2 = 100.00 nm (fit)
17 can add, delete and modify individual layers, Layer # 1= NTR_JAV ®figkness # 1= 1.00 nm
Substrate = SI_JAW
selecting sub-models for the layers by Angle Offset = 0.00 (70)
. . . + MODEL Options
clicking on their names. +FIT Options
+ OTHER Opticons
Configure OE“OI‘IS
Turn Off All Fit Parameters
Any thickness or angle offset value with _
) . . INciuge surrace Kougnness = UEE
"“(fit)" at the end is a refined parameter. To Layer #2 = SI02_JAW Thickness # 2 = (i)
. \ Layer#1 = INTR_JAW Thickness # 1 =100 nm
fix any value (a.k.a. don't want to measure Substrale = 5_JAW
this value), right click on the value to Angle | ComplotaEASE nput
18 | remove "(fit)" at the end (or click on the S FE TV T 24T i
. lv] Fit
value and uncheck the Fit box). User can @
also enter desired thickness for each layer Minimum: [100 | Majmum:j1000000 |
by clicking on the value and enter the [¥] Show Adv. Farametets
number wanted.
. . Measurement | Analysis | Hardware | Options
After choosing model and layer thickness to Symsmr e | omor
be measured, click on Measurement tab and hialtingjtelizquliclata '
. Measurement Controls 4
click Measure. e [Baniand <] sats e [snsas [ <] |
19 | Notes: The MSE given here can be very high, Wods. [Siwin Thermal Oade |~
depending on the condition of the sample’s e
surface or the accuracy of the model. The
higher the MSE, the higher the +/- value.
To open old data, first choose the right
model and layer thickness in Model window,
20 | then click Open in Data Window. Choose the

file and click Open. Then click Fit to retrieve
the data wanted.
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[ MoC

Measurement rAna\ysws [’Hardware rOptmns ‘

To combine multiple data and find the best R — [aer St A
o o op S
fit, first open one data value (see step 20). S o =
. . . i i Append Intensity Data From Test File ma
Then right-click on Open in Data window Gena| CAComplelREASEIThU VIISi 385151 385 Allyne 4 85 rfac
and choose Append Data. Click on all 1ISE | CCOmRleleEASE T VIS 336151 385 Aln § 58 %
21 i ) Thick] CACOMpleleEASENThU VilSi 385181 385 Allyne 3 62 ot-
wanted data files and click Append Then 1 of B CACompleteEASEIThu VilSi 384181 285 PG 2.5E ptic
. . . k of B| caCompleteEASEThu VilSi 385151 385 PS 1.5E ns

click Fit to get the best fit from all the data oI ASEA T V1 5 30 e btio
with the chosen model. Click Save to save CaGompleteEASETHU YWIST 385151 385 P8 2.8E ﬁ
CACoMpletsEASEIThU VIS 386151 385 PS 5 SE F

the data. CACompleteEASEThy Vilgi 386191 385 PS 1-6.95

CACompleteEASENThu YLSi 349131 345 1,6-Heptadiyne 1-5.5E

Graph Type
Ps=i Ctrl-P
Delta Ctrl-D
Re(rho) B
Irm{rho &
- " ] [l CtrI:N
29 Click "Graph Type" in Graph window to see @ ctke
plot of different measurement value. isguwmnsmrms __ Bl ol
Intensity Crl-T |
Depolarization Ctrl-Z
¥ Douhle Y Axis |
[ Difference Mode
More Options ... 3
= I

Once done, turn off instrument and close

2
3 Complete Ease. Fill out log book.

Il Equipment Actions i3

Enable
@ Disable |
. . M Shutdown
24 | Disable the instrument on BADGER. Le  Report Prablem
ac Make Comment
. Qualify User ul
4 Browse Manual m
A Roiinne QAT TN e -
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