MicroNanoTechnology

[ ]
I c M I EPFL Center of

I
T
"1

User Manual
F54 XY 200 UV
Filmetrics

A Restrictions and Precautions A

o Do not touch the objectives
o For 6” wafers, the metal pins on the stage have to be moved to the

correct locations

1. Manual measurement (Blanket wafer or patterned wafer)

a) Logon on the access control system on the zone computer to have access to the tool.

b) Click on Measure tab and open the window

Measse 1 History

Wafer Map Recpe 1

c) Select your objective: x5 (spot size 60um) or 15x (spot size 20um), click on Go To and
Go To Unload if the chuck is not in the loading position, install your wafer with the flat

against you and click on Go To Load.

Go To Wafer Location X

Enter wafer location for positioning of
the measurement spot and click Apply
or click the motion buttons. Locations
are measured in x,y coordinates, with
the wafer center being (0,0).

Objective: | 5X v &\ <3 5] xem
¥ vla lalb  ]vmm
Measure ¥ v A& |2 ]zmm
IGo To Load I I Go To Unload I
- Vacuum On
Baseline... Analyze o = e
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d) To have repeatable and accurate results, it is recommended to make a baseline

measurement before starting a measurement (See paragraph “baseline”). A baseline

is mandatory when you switch the objectives.

e) Adjust the position and focus on the sample using the arrows around (X,Y) and on the

top right (Focus) of the image.

On a blanket sample, you have to see sharp black stripes on the top and bottom of

the displayed image

On a patterned wafer you have to see your design

T

f) Select your recipe from the library and click on Measure.

Si02 on Si_C20230123

]

Edit Measurement Settings...

w03 BIOS
=6 CMi

€3 chibert
@ Didier
[® aSion S020n Si_Spts_100mm

[® DB_Patem_Si020n Si_100mm

[® Lsnit on Si02 on Si_Spts_100mm
[3) Isnit on Si_10pts_150mm_FS

[ Isnit on Si_13pts_150mm

[ Isnit on Si_4pts_100mm

[ Isnit on Si_Spts_100mm

[® Poly on Si02 on Si_Spts_100mm

[® Si3Ndon S020n Si_Spts_100mm
[® Si3N4 on Si_13pts_150mm

[® Si3N4on Si_Spts_100mm

[®) Si020n Si pattem rec 15x meas spot
[ 5020n Sipattem rec

[ so2onsi

[® Si020n Si_13pts_150mm

[® S020n Si_ipt_100mm

[® S5020n Si_49pts_100mm

[® Si020n Si_5pts_100mm

B Test

| i

OK Cancel

Objective: ' 5X v
@ Go To-- -
Baseline... Analyze

The system does the measurement and the fitting of the rough data to give the

thickness of the layer (For more details, see paragraph recipe edition).
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g) Depending on the initial thickness and the tolerances which are set in the recipe, the

quality of the fitting could be bad. A quick update of the recipe can be done by clicking

on the Edit Measurement Setting. You can change either the thickness or the

tolerance to get a better fitting and a correct thickness value. The recipe can be saved

with a new name or you create a new recipe in your directory.

5102 on Si v

Edit Measurement Settings... |

/

Y Edit Recipe
FOEdE M

02

i_5pts_100mm |~

Film Stack  Analysis Options Alarms  Wafer Map Options ~Acquisition Settings

Units: | Angstroms (A)

Thickness

Range (%)

s ] None

\

o

Author: [Unknown

x

Last Modified: [22/09/2023 08:38:08

Nonuniformity

]
A Mess

h) Move and repeat the measurement if needed or click on Go To and Go To Unload to

unload your wafer.

2. Automatic measurement (Blanket wafer)

a) - e) see Manual measurement

f) Click on Wafer Map tab

g) Select your recipe in the library and adjust the thickness if needed by clicking on Edit.

Start

Recipe: SiO2onSi

25.09.23 AT DB

New

GoTo...

Baseline... | Reanalyze

'l Edit... I[Posntion3:5)< v
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Recipe Name: | SiO2 on Si_5pts_100mm |~

Film Stack Analysis Options Alarms Wafer Map Options = Acquisition Settings

Units: |Angstroms (&) v |

Composition

MicroNanoTechnology
K Edit Recipe [m] X
SHHR |

Author: [Unknown
Last Modified: |22/09/2023 08:38:08

Thickness Nonuniformity

N | =
CI s
R CT o

9 @9 @

h) Press Start to run the automatic measurements

Layer +n  tk Meas. Grading Meas

O [ %O

i) Once the measurements are done you have:

a. 2D view or 3D view
b. Statistic data

Nominal (A) Range (%)

o

Refine via (A) " Meas

[ do

c. The raw spectra with the fitting and the corresponding thickness

@ FMagper — 8 ¥
File Edt Setup Acquire Help
Sds @
Wafer Map History
=T
Dste 11/08/2023 1656.16
Fie [121532_TEOS_7000A
= Display
ostin Parameter o Display:
2080 A B910A 6300A. Mkl ness
A0 - wios asioh m
70404 . .
i . oA | ),
10 6360A 6850 A 6920A [ ShowPoints (7] Show Values
6390A
6970A . . . O Manual Color
e 6360A  6350A  657A Color Scale Range
Sk 5, il Min 63478 A
6890 A T . e Max A
6800A
A Replot
60504
Results
M 6350 A
Max 70604
Mean | GmA
Std Dev: T42A
Range: 25A
Sample Diameter 100 mm L AL
cTE 21A
Start New | GoTo. Baselne. | Reanayze i 1034
Wedge Ang 90
Recipe: |S020n i Edit | [Positon3:5x Vaid 4949
~‘\.\ (Goodness of ft = 1
£ \ e
8 \ : P ~ . | ———_
Y % 2
3 A\ ¥ — |
\ ~
\/ i
10 | =
400 500 600 700 %00 1
Wavelength (nm)

j) The data for each point are available in the tab History. You can export them in CVS

file with the function Save As.
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@ FUtspper - 8 x
Flo €t Setp Acqure Hep
ido|E

WatecMap Recipe Measure History

— FILMETRICS

Suts  L1d(A) _ GOF _ FFT
[ 5 9965 ]

Single Measurement(#49) Measurement Trend

[502=7050 A
(Goodness of f = 0.995

Resul  Recpe  Dse/Tme  ElapsedTme(s)  UserlD  SampelD  Vald FF 5.
19 | 60 | s Si020nSi |11/082023 165701 un (BEm| 1 )
2 | 690 | 9987 Si020nSi | 11/082023 165702 %14 198198 | 1 0
2 | o0 | s Si020nSi | 11/08/2023 165703 2748 1072258n| 1 [] -
2 | 0 | 9987 Si02onSi | 11/08/2023 165705 289 ooy | 1 [
2 | e 999 Si020nSi | 11/082023 165706 330 10722580 | 1 )
2 | e | sem Si020nSi | 11/082023 165707 36 198,198 | 1 [
F 640 | 99831 Si020nSi | 11/08/2023 165709 2% 258707 | 1 [) ed
% | w0 0 Si020nSi | 11/08/2023 165710 167 420.00) 1 0
27 | w0 | s Si0200Si | 11/082023 165712 %08 @os7.087 | 1 [
28 010 99608 Si02on Si | 11/08/2023 165713 742 +3637.210) 1 0 3
2 | 60 9 Si020nSi | 11/082023 165715 ) w871 | 1 )
R T Si020nSi |11/08/2023 165716 004 @103%3) | 1 [
3 | 700 | 9%ss Si02onSi | 11/08/2023 165717, a4 {1087.4057) | 1 [ ;
2| 60 | 99980 Si020nSi | 11/082023 165719 28 00.420) 1 ) a
n 2020 29944 Si020nSi | 11/08/2023 165720 4428 {1087.4057) 1 [] § /
M| 70 | owe Si020n 51 | 11/0872023 165721 56 210363 | 1 o 0 | A
FRECEE ) SI020n 1 | 11/082023 165723 70 27287 | 1 0 2 7
% 00 | 948 Si020nSi | 11/082023 165724 4831 %37.20 | 1 [ 2
E Si02onSi | 11/08/2023 165726 o7 4057.1087 | 1 [
W | M | ssm Si0200S1 | 11082023 165727 53 (42000 | 1 0 & 7
E] %50 | 9975 S1020nSi | 11/08/2023 165728 5254 |44057. 1087 | 1 [] /
@ | 760 | swe Si02onS1 | 11/08/2023 165730 5189 %3210 | 1 [
41| om | sm Si020nSi | 11/08/2023 165731 523 27280 | 1 0 =
42 | 7m0 | s SI020nS1 | 11/08/2023 165732 5657 (210637 | 1 [)
R Si02onSi | 11/082023 165734 579 108739291 [
4“4 | w60 em Si0200Si | 11/0872023 165735 5939 ©0.-929) | 1 0 10
45 | 2m | s Si020nSi | 11/082023 165737 080 (10873929 | 1 [
% | 7m0 | som3 Si020nSi | 11/08/2023 165738 8215 210337 | 1 0 R
47 | 7m0 %08 S$i0200Si | 11/082023 165739 6349 @787 | 1 )
s | m | swn 51020051 | 11/082023 165741 6484 320 | 1 o

40 560 60 70 00 %0 100
Delete Al Copy —

To Measure

3. Automatic measurement (Patterned wafer)

(Coming soon)

4. Edition of recipe for a blanket wafer

a) Recipe measurement can be edited from the Wafer Map tab or from the Measure tab

|si02 on Si -

Start Stop New | GoTo.. @ Baseline.. | Reanalyze |
[Edit Measurement Settings... I

Recipe: Si02on Si 4 I Edit.. ||Position 3:5X v|

b) Film Stack
1. Set the stack layers between the substrate (silicon) and the layer “Air”
A library of materials is provided by Filmetrics for Photoresist, Dielectric,
Semiconductor, Metal and Other.
Set the expected thickness
Set the tolerance
Set the unit
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Film Stack Analysis Options Alarms Wafer Map Options Acquisition Settings

Units: |Angstroms (A) v

Composition

=

Thickness Nonuniformity
o

=)

Layer tn  tk Meas. Grading Meas Nominal (A) Range(%)H Refine via ‘ (A) Meas'

X Medium| [Air | O

X 1 | [Si3N4 (SiRich) || si3ne <Universal>

Air
ECI3007_unbleached
M356

Si2
LiNbO3_Filmetrics
HSQ

Si3N4 (Si Rich)

Si3N4 (Stoichiometric)
A203

X| Substrat | Si

¥ 999

Enter Refractive Index Value...

Search...

Air

| | s000] £ [20

}IB None [ o d

Photoresist
Dielectric
Semiconductor
Metal

Other

Edit Layer Stack...
<Roughness>
<Graded Interface>

Add New Material...

Clear Recent Layer Material List...

OK Cancel Apply

c) Analysis Option

For the recommended and basic configuration see below.

For specific needs please contact CMi staff or have a look on the F54-XY-200 User

Manual

Film Stack Analysis Options  Alarms Wafer Map Options Acquisition Settings
Data Selection
Wavelength Range

Q Displaved data
@ Fixed range

From | 300 |[nm

Smoothing
Optical thickness:

[ eoym

Source Data
Analyze using (if present):
All

I Reflectance 0° I

[] Transmittance 0°

Reflectance 70°

25.09.23 AT DB

Analysis Method
O FFT (thickness only)

@® Spectrum matching

@ Robust (adaptive; thickness only)

O Exact
Compensate for:

Unmodeled backside reflections

Tilted sample/Lost light

Lock together layers with identical:

Thickness
Composition

Advanced...
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d) Alarms: For production purpose only

e) Wafer Map Options: For production purpose only

f) Acquisition settings

You can select the option Use AutoFocus to have a focus on your sample for each
measurement point but it's time consuming.

You can also make manually the focus during the loading sequence, if your
wafer/sample is not bended, the accuracy of the measurement should be good. You
can double check it with the GOF.

Film Stack Analysis Options Alarms Wafer Map Options Acquisition Settings

Measurement Timing

@® Use recommended sampling time Any spectrometer
Recommended sampling time: (ms) Shortwavelength (Spec #1 only)

Long wavelength (Spec #2 only)
O Use maximum sampling time
Extended wavelength range (both specs)
40

Focus Settings

O Use manually set parameters I [ Use AutoFocus I
O GOF
40 O Max signal

1 Smp Thick: D (mm) Zofset:[0 |(mm)

Reflective Objective:

Range(%): Step size(%):

@ Image focus

Advanced... Optics...

g) The number and location of measured points can be selected on the “Recipe” tab, by
clicking on “Map locations” and adjusting the Number of points. Other options

(coordinate system, wafer diameter, edge exclusion) are available as well.

Wate Messee ooy

Wafer/Coordnate System Measurement Configuration

Wafer Details Wafer Diameter  100mm (3.97) v

® Blanket
Map Locations D Coardinate system:  Polar g
O PalternediDie | Mumber of Points: 61 v
Die Size. Edge exclusion 5 mm
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5. Edition of recipe for a patterned wafer

(Coming soon)

6. Baseline

Baseline is mandatory when you change the objective.
Baseline is recommended for accurate results especially for thin layer (less than 300 A).

You can request a baseline either from the Wafer Map tab or from the Measure tab.

Objective: |5X v
Start New Go To... Reanalyze e Soad
Recipe: | Si02on Si hd Edit... Position 3: 5X Vi Analyze
a) In the dialog box, click on “Take Sample Reflectance”
Measurement Spot Focus
1. Move to the measurement location using the fopmfocw e saEIB pRaERg
motion controls & <[> ™o ] xmm
. ¥ | v | A A Y (mm)
2. Focus on the surface manually or click on - -
¥ v alla Z (mm)
AUtO FOCUS Current
Click on Autoscale Gain AutoFocus | | Autoscale Gain
Click on OK oK Cancel

b) Click on “Take a Reflectance Spectrum”
1. Focus on the surface manually or click on Auto Focus
2. Click on Autoscale Gain
3. Click on OK
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