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1. Top Level Menu

E—!Prnﬁler Step Height

Top Level Menu

Calibration Configuration Database

File Manager

GEM+SECS Diagnostics

J [Empty

® Scan: Set, select a recipe and a sequence, and measure

® C(Calibration: Adjust including step height calibration and others

® C(Configuration: Set including password and others

® Database File Manager: Import, export and delete data and recipe
® Stress: Stress measurement.

® GEM+SECS: Not used.

® Diagnostics Tools: Not used.

® Log Off: Log off Profiler by (SHIFT + double click)



1.1. Scan

Select Scan Recipe

@ Catalog - [SCAN RECIPE]
File Edit Substrate Yacuum Host Window Help

| & |lsw]|® | & ] [20 | o0 |
Scan Recipe
P Scan Recipe Mame: BLUE G|
Recipe Hame Type Length Speed Force Creation Date
[um]) (um/s) [mg])

Scan Data 20 1000 = 2
D1103 2D 2000 100 4 1
D1104 2D 500 50 2 061900
D1105 2D 50n 5 2 06,0800
D1106 2D i0a 10 0.5 06-08-00
D1107 2D 50 2 1 060800

Sequence Recipe Dli0a 2D 25 1 2 0614700

a P D1109 2D 1000 100 1 060800
D1110 2D 200 20 1 06-08-00
D1111 2D 0o 5 0.5 09-15-01
D1112 2D 500 50 2 103001
D1113 2D 50a 5 2 0619700

Sequence Data GREEH_G 2D 611 50 5 g2-20-02
LIN 2D 50000 1000 5 01-29-02
R130 2D oo 50 2 02-20-02
R2E 2D oo 50 5 1011701
R&E 2D ann 50 5 02-20-02
RED_G 2D 500 50 5 02-20-02
TIHEL 2D 1000 100 5 02-,20-02
HY1 2D oo 50 3 01,3002
Y2 2D ann 50 3 01-30-02 =
Y3 2D 3oon 50 3 02-10-00
HY4 2D ana 50 3 01-30-02 52
Pint | View/Modify | START XY View |

|SCAN RECIPE CATALOG

Use Scan Recipe to measure samples. Determine how to move on the stage
during measurement with Scan Recipe. You can set such parameters as
scan length, scan speed, stylus forth and so on. The parameters includes

those associated with scan data such as cursor position.

pint | [ & ] Print a recipe selected.
¥iew/Modify | Display a recipe selected
START [sTart| Measure with the selected recipe.
XY View :@ I ®j Load and display a sample for review.




1.2. Selecting Scan Data

@ Catalog - [SCAN DATA]
File Edit Substrate Yacuum Host Window Help

= fws] & | 20 55
Scan Recipe
Scan Data Mame: |
Scan Data Path: Scan Data HecipelD Length No.of Creation
[um] Points Date
Scan Data e GCAN DATA

£ TOHO

Sequence Hecipe

Sequence Data
Drive:
He: j|
Thumbnails | Beview

|SCAN DATA CATALOG

This 1s the area the data measured with a scan recipe 1s stored. You can
review the data here.

ﬂl Display scan data selected.



1.3. Selecting Sequence Recipe

3 Catalog - [SEQUENCE RECIPE]
File Edit Substrate Yacuum Host Window Help

& ||smnr] [ | & | [20 ] 50 |
Scan Recipe
Sequence Recipe Name: |H13UC

Sequence Created By Creation Date
Scan Data 0 EEEE
R2eC 02-20-02 15:04
R&EC 02-20-02 14:55
R&ELE 01-30-02 11:10
R&ELT D2-02-02 10:23
R&ERE 02-02-02 10:59
. R&ERT 0z-02-02 11:55
Sequence Recipe T2 0220002 14:18
— TEST 01-23-02 14:48
TEST1 02-20-02 11:51
TIHE 02-20-.02 10:26
TIME T 02-20-02 10:03
Sequence Data EY25 022002 1e:04

Print Yiew/Modify START
|SEQIUENCE RECIFE CATALOG

Multiple points on a sample can be automatically measured using FP20
sequence program. Sequence programs consist of and are a combination of
recipes for each measurement point and measurement axis. Automated

measurement of multiple points helps improve system performance.

&I Print sequence selected.
Ml Display sequence selected.
ﬂl Start Sequence selected.



1.4. Selecting Sequence Data

@3 Catalog - [SEQUENCE DATA]
File Edit Substrate Yacuum Host Window Help

=0 = W= P
Scan Recipe
Sequence Data: 1 o]
Sequence Path: Sequence Sequence Mo of Creation D ate
Data Sets D Slots
Eeanii SEQUENCE I .
£5020220 DDoD REEC 1 02-20-02 14:
= TOHO LoDIDO001 TEST1 3 02-20-,02 11:
LOTIDO 01 TEST1 3 02-18-02 16:
LOTIDOOO TEST1 1 02-18-02 13:
LOTIDOOL TEST1 1 02-15-02 15:
5 Reci LOTIDOO3 TEST1 3 02-15-02 19:
equence Hecipe LOTIDNOI TEST1 3 02,1802 09:
LOTIDOOJ TEST1 3 02-18-02 09:
LOTIDES1 TEST1 1 02-15-02 19:
LOTIDETL TEST1 1 02-15-02 15:
LOTID782 TEST1 1 02-15-02 13:
Sequence Data TEMP E¥25 1 02-20-02 1k:
Drive:
Hec j
LFombine Review Recover

|SEQIUENCE DATA CATALOG

This 1s the area where the data measured with sequence data is stored. You
can review the data here.

Hz iz | Display the sequence data to be selected.



1.5. Measurement Screen

= Teach Scan Length

on o [rasr || 1] 4 [ = [ = || O[O [T [ [250] e ov | |-2- ][ 2635

Eequested Stylus Force: 2.000 mg

Either click the XY View button or select XY View in the menu bar, and then
the XY View in the above will appear.
‘ - button: Select stage moving speed

‘- -- button: Stage movement
-- button: Stage rotation

_- button: Elevator up-and-down

-- button: Zoom-in and —out of screen

i button: Measurement Start

- button: Stylus -up and -down

i button: Move to manual loading position



1.6. Database File Manager

3 Catalog - [SCAN RECIPE]

File Edt PPTransfer Window Help

ENIENENIEREREEN

Scan Recipe

Scan Data

Sequence Hecipe

Sequence Data

Scan Recipe Mame:

|Fl85

Recipe Hame Type Length Speed Force Creation Date
[um]) (um/s) [mg])

D1103 2D 2000 100 4 08-23-01 13:02 -
D1104 2D 500 50 2 06-19-00 13:38
D1105 2D 500 g 2 060800 18:25
D1106 2D i0a 10 0.5 06,0800 18:25
D1107 2D 50 2 1 06-08-00 18:26
D110 2D 25 1 2 06~-14-00 09:23
D1109 2D 1000 100 1 060800 18:26
D111 2D 200 20 1 06,0800 18:24
D1111 2D i0a 5 0.5 09-15-01 09:24
D1112 2D 500 50 2 10-30-01 10:41
D1113 2D 500 g 2 06-19.-00 17:22
GREEN_G 2D 611 50 5 02,2002 15:37
LIN 2D 50000 1000 5 01-29-02 15:22
R130 2D 3oon 50 2 02-20-02 15:11
RZE 2D 300 50 5 10-11-01 12:32

50 5 i 0-02 14:5!4
RED_G 2D 500 50 5 02-20-02 15:33
TIMEL 2D 1000 100 5 02-20-02 09:31
HY1 2D oo 50 3 01-30-02 08:49
HYZ 2D oo 50 3 01,3002 08:49
Y3 2D ann 50 3 02-10-00 08:16
T4 2D 3oon 50 3 01-30-02 08:49 =
HYE 2D ana 50 3 01-30-02 08:50 h

Delete Print | Yiew/Modify | Export | Import |

|SCAN RECIPE CATALOG

It is possible to import, export, and/or delete the recipes and data selected.

You can also check the data measured.

& button:
&1 putton:
5 putton:
8¢ 1 buston:

Yiew/Modify

button:

Delete
Print out
Export

Import

Open the recipe or data selected.



1.7. Loading and Unloading

B Catalog - [SEQUENGCE RECIPE]

File Edit | Substrate Yacuum Host Window Help Handler
_Meolloed  f|smn] (@ ] @ ] [20] 0]
LoadUnlaad.. -
Scar it Handler

Sequence Recipe Mame: |

S L ke
Iyt S L= huence Created By Creation Date

Sc: Beleaze Gazs

Sequence Hecipe

Sequence Data

el View/Modify S

-
4 »

[SEQUENCE RECIFE CATALOG |

Go to Scan, and select Substrate and Load/Unload in the menu bar.

Load Substrate |
Stc. Cass.:  |[ESAARTAINN =]
Slot: |1 |
Glass

|Elass Hame #1 j|

Thickness:

1] 4 I Cancel |

Once the stage moves to load/unload position of the substrate, the window

above will appear. Then, enter a cassette number and a substrate layer you
want to load. Press “OK.” Follow the similar procedure in unloading.



2. Scan Recipe
Recipes are a list of measurement conditions.

Scan Parameter

Setting form is displayed in the main window.
Setting of scan parameters.

Setting screen is divided into the following 3 (three).

® 2DScan

® Stylus

® Vertical Range

E——
Fle Edit Substrate Vacuum Host Window Help

(& || & @] [0 30]
Scan Recipe Hame ||7

Racipe Hame | Type | Lowsthium)| Specdimi) | Fore(ws) [ CrwstinDate |

Scan Recipe

Scan Data

Sequence Recipe

Sequence Data

Print ViewModify | STALET EY View:

[
|5CAN RECIPE CATALOG [ [Empty




2.1. 2D Scan

20 Scan

Scan Time:

Sean Length [um]: Im Individual Trace [zec] : I—?

Toatal [haur:min.:zec.] IW
sean Speed fum/sl: I 100 Iél Mo. of Data Points IW
PEUEOIRED i IT F'u:ui.nt Intereal [prn) '. |—|]5
Multi-5 can Average ; |1—

Scan Direction: —_—

® Scan Length

Values from 1um to 90mm can be set as Scan Length, while values of 8mm
or longer should have 400 um/s or higher scan speed. Either click the text
box and enter an appropriate value or select a best value in the drop-down
list. Teaching is also available.

® Scan Speed
Select a scan speed from the preset values.

Configurable scan speeds are as follows:
1, 2, 5, 10, 20, 50, 100, 400, 1000, 2000, 5000, 10000, and 25000 (um/s)

® Sampling Rate

Select a sampling rate, which is a data point number collected per second.
Configurable sampling rates are as follows:

50, 100, 200, and 500Hz (in case of scan speed of 1lum/s)

50, 100, 200, 500, and 1000Hz (in case of scan speed of other than 1 um/s)

® Multi Scan Average
Repeat Max. 10 times of scans and calculate the average of the data, so that
low repeatability due to stage drift can be compensated.

® Scan Direction

Either way of scan direction, from right to left or from left to right, can be set.
Click an arrow showing the desired direction.
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® Scan Time (Total)
This 1s the total number of hours needed for data collection in a recipe

measurement.

® No. of Data Points
This 1s the number of data points for 1 scan.

® Point Interval
This 1s the distance between consecutive data points within 1 scan.

11



2.2. Stylus

Syl

Styluz Force [mag] : I b
Contact Speed I 3

® Stylus Force

Stylus Force shows a downward force from stylus that touches the top
surface of a sample during measurement. The force can be set from 0.5mg
to 15mg. (Default value: 5mg)

Stylus Force needs to be set higher to maintain contact pressure of stylus on
the sample surface, when scan speed is set quicker.

It is recommended that stylus force should be set lower when a soft sample is
measured with small radius stylus.  Generally, stylus force when set high

will be less affected by ambient environment noise.

® C(Contact Speed

Contact Speed 1s a parameter to represent fall velocity when a stylus drops
down and touch the substrate. Select a value from 1 fastest to 10 lowest.

It is recommended that value 1 or 2 would be desirable for aluminum or
photo-resist measurement, and that value 1 to 3 would be desirable for stylus

radius smaller than 5um.

12



2.3. Vertical Ranging

Yertical B anging

F ange/R ezalution I |;I
Frafile Type : r j

® Profile Type

Click the drop button to select one appropriate profile type of the followings.
(Please note only when 131um Range is selected, a profile type can be

selected.)

“Llr Center:
Select this type unless big peak or valleys are not measured.

Il Peak Bias:
Select this type when a big peak or its vicinity of 65um or higher is

measured.

LI Valley Bias:
Select this type when a big peak or valley or its vicinity of 65um or
higher/deeper is measured.

® Range/Resolution

This is a vertical ranging of microhead.

26um (+13um) Resolution: 0.015625A
131um (£65.5um)  Resolution: 0.357A

13



2.4. Feature Detection

Setting Feature Detection will enable to automatically detect a specific

profile. This will result in higher throughput and consistent measurement.

Bﬂ.ecipe Editor - ¥*UNTITLED** - [Feature Detection]
Substrate  Yacuum  Window  Help

Recipe  Oplions

Scan Parameter

Drefinition

Feature
Detection
Filters
Curzors
General
Parameters
Roughness
Waviness
Bearing R atio
Cutting Depth
High Spat Count
Peak Count

O|&=|EH| & & =
— Feature Detechan
Feature: Mone hl

Feature Mumber:

Slope T hreshold ;

Plateau Threshold ;

kin. Plateau width :

14



2.4.1. Feature
Either specifying a Feature of the sample detected or disabling this Feature
Detection 1s possible.

Down Edge

Down Baze

Convex

Concave
® None Disables Feature detection
® Up Edge Rising Edge
® Up Base Rising Base
® Down Edge Decaying Edge
® Down Base Decaying Base
® Convex i
® (Concave M

2.4.2. Feature Number
When multiple edges are detected with one scan, this Feature Number helps
select a specific edge to be detected. All the edges detected during a scan

will have consecutive numbers 1 to N.

2.4.3. Slope Threshold

This is for edge detection. Enter large figure when step height is high
enough compared to surface roughness or noise, but enter little number
when it is just slightly higher. Number, 0 through 50, is accepted. Default
value 1s 5.0 for step height and 1.0 for apex and applicable for the
measurement 200 A or higher.

2.4.4. Plateau/Apex Threshold

This is for edge position determination. Enter the same value as Slope
Threshold in case of edge and enter very little number in case of apex.
Default value is 5.0 for step height and 0.0 for apex and applicable for the
measurement of 200 A or higher.

2.4.5. Minimum Plateau Width

This defines the horizontal length of minimum plateau between the rising
edge and the decaying edge. This will eliminate possible error in

15



identifying projections as a step height. Enter a wider value than the noise
peak and try to enter little number which is smaller than the actual step
height value. The scope of area is 0.005um to 1000.0um.

16



2.5. Filter/Cursors

This chapter is composed of 2 sections:
® Data Filter by software and

® (ursor position setting

[EJrecipe Editor - **UNTITLED** - [Filters +Cursors]
Recipe Options  Substrake  Yacuum  Window  Help

34 20 20
Scan Parameter O = n % I [ START |
Defiritior — Filterz
Faature Filker Optict: IEaussian Filker j
Detection
. | Moise Filker -
Elﬁggrs [Shart ' avelength Cutoff]: IDefauIt J
Gieneral | ‘waviness Filter
Parameters [Lang ' avelength Cutaff): IDH: j
Roughness
Waviness ~ Cursors
=1 e
Bearing R atio
Cutting Depth Left Meazurement: I 10.000 I 50.000
High Spot Caunt Right Measurement: | 450000 | 430,000
Peak Count

Left Level | 10.000 | 50.000

Right Level | 450.000 | 450.000

[T Relative to Feature Detected

2.5.1. Filter Option
Either one of these can be selected:

Gauslan: Profiler Software for Windows
RC: Software for DOS

2.5.2. Noise Filter (Short Wavelength Cutoff)

This is used to cut out short wavelength component from measurement data.

2.5.3. Noise Filter (Long Wavelength Cutoff)
This is used to cut out long wavelength component or wave undulation from
measurement data.

17



2.6. Cursors
Data Analysis Window uses two pairs of cursors. The positions specified by
leveling cursors X1 and X2 will be a tracing basis. Surface parameter is

calculated between measurement cursors X1 and X2.

|| Analysis - [Scan Data: Untitled] _él
| File Trace Parametsrs Operations  SWindow Help — |E‘ il
@ [ Q [zns Levet | stars | [norw wav |Roueh|  Fne | & | san |
Recipe: TEST .
Length: 300 um Lavel - L]
Speed: 50 um/zec Meas: L] [, |
Direction -= SO00A
Repeats: 1 S
Force: 5 mg
Cursars )
Left  Right 40008

Meas  -199.6 62.95
Defta 1816 7543
Level -215.1 34.49
Defta  -193.6 41.95

Ref: 2241

L Height: 58.5 &

R Height: -76.0 &
St Height: -134.5 &,
icth: 2538 pm
TIR: 11497 &

Leveling Cursor X2

Measurement Measurement

Cursor X1 Cursor X2

[ Leveling Cursor X1
-1.00um
-1.20pm

Maormal

-1.40pm
0 30 &0 an 120 1

1 [pm)
| |\Iacuum
iﬂstart “ :ﬂ l@ I‘_;! 34 J (_';‘ Mation Syste... _\JC:\Dncuments...l ‘Liﬂrac\pe datam... ”ﬂnnalysis e Qj’;m%‘%‘@ uggﬁ @ 2:17 FM

2.6.1. Relative to Feature Detected

Set cursors’ position in every measurement attempt.

2.6.2. Fit and Level
With Fit and Level function, you can measure by cutting out one circular arc

component from trace data.

18



General Parameters

Surface Analysis Parameters are registered in the General Parameters form.
You can either enable or disable each parameter, and calculation result of
surface analysis parameters set to be “enabled” are displayed.

-General Parameters———————————

Marmal Trace

s
[T Total Ind. Funout [TIR]
[T Awerage Height [#eg)

[T Slope

[T Radius [Rad]

[T area of Peaks [Area+]

[T area of Valleys [frea]
[T Total Area [freal

[ Profile Length [Frafl]
[T Distance to Edge [Edgel
[ Step Width [Stphwit]

19



® Step Height (StpHt)
Difference in height between step bottom and its top.

® Total Indicator Runout (TIR)
Difference in height between the highest point and the lowest of the
measurement cursors

® Average Height (Avg)
Average height

® Slope
To be calculated based on horizontal distance and vertical displacement
between right and left measurement cussors

® Radius (Rad)
To calculate radius of curvature on the basis of a portion of curve of the
profile

® Area of Peaks (Area+)
Area of Peaks calculated on the basis of profile centerline

® Area of Valleys (Area-)
Area of Valleys calculated on the basis of profile center line

® Total Area (Area)
Total of both values of Area of Peaks and Area of Valleys

® Profile Length (ProfL)
Profile Length when a profile is extended into line

® Distance to Edge (Edge)
Distance between scan start position and the first UP or DOWN Edge of a
profile

® Step Width (StpWt)
Distance between the first UP and the following DOWN of a profile

20



3. How to Create Scan Recipe

3.1. Double-click on Scan.

E—!Prnﬁler Step Height

Top Level Menu

Database

Calibration Configuration File Manager

Diagnostics

GEM+SECS Tools

[Empty

21



3.2. Click on Scan Recipe.

Catalog - [SCAN RECIPE]

22



3.3. Click on View/Modify.
B Recipe Editor — RES - [Scan Parameters]

Scan Time:

|ndividual Trace [zec] : I i
Total [hour:min.: gec.] : I 0:0:7

Mo, of Data Points

Paint Intersal [pm] ;

I 1.000
I 0.5

Becipe Optionz  Window  Help
54 20
Scan _,D _,Ii' _In _,% £ _,[ﬂ
Parameter
20 Scan
B Scan Length [um) : Im
Detection
Filters
Cursors Scan Speed [pmss] : I 100 I;I
[———
General Sampling Rate [Hz] : I 200
Parameters
Multi-5can Average : I 1
Roughness
Waviness Scan Direction: —
Beanng Ratio | Stylu
Cutting Depth
— A | Stylus Farce [ma] : I L]
High Spot
Count Contact Speed : I 3

Yertical B anging
R ange/Heszalution

Prafile Type :

23



3.4. Set Scan Parameters.
Example:
ﬁ Fecipe Editor — *#*UNTITLED##* - [Scan Parameters]

24



® Scan Length:

You can choose and set Scan Length from 1um to 90mm (however, Smm or
longer length is only for scan speed 400um/s or quicker). Either enter an
appropriate value by clicking the text box or select on of the values from the

drop-down menu. You can also teach.
® Scan Speed: Select a Scan Speed from preset values.

® Sampling Rate:
Select a Sample Rate, data point quantity collected per second.

® Multi Scan Average: Calculate the average of max. 10 scan data.

® Scan Direction:
You can choose Scan Direction, right to left or left to right.

® Scan Time (Total):
Total time required for data collection by recipe measurement

® No. of Data Points: Data quantity collected by 1 scan
® Point Interval: Distance between consecutive data points in 1 scan

® Stylus Force:
This is downward Force applied to Stylus. (0.5mg - 15mg)

® C(Contact Speed:
This is Fall Velocity at which speed the stylus contacts a substrate. Select a

value from 1 to 10.

® Range/Resolution:
This is vertical range of microhead {26um (% 13um), 131um(=*=65.5um)}

® Profile Type: Profile Type can be selected only for 131umRange.

25



3.5. Select Feature Detection to select Up Edge in Feature.
B Recipe Editor — *#*UNTITLED##* — [Feature Detection]

Becipe  Optiohz

Window  Help

Scan
Parameter

Feature
Detection

Filters
Cursors
—————————— |

General
Parameters

Roughness
Waviness

Beanng Ratio

-Feature Detection

Cutting Depth

High Spot
Count

s ERENRE

Feature;

Feature Mumber:

Slope Threzhold ;

Plateaw Threzhold ;

tin. Plateau width :

26



3.6. Select Filters Cursors and check Relative to Feature Detected
B Recipe Editor — #¥UNTITLED#** — [Filters+Curzors]

Becipe  Optiohz

Scan
Parameter

Feature
Detection

Filters
Cursors

General
Parameters

Roughness
Waviness

Bearing Ratio
Cutting Depth
—
High S5pot

Count

Window  Help

O | || & | e E

~Filter

Filter Dption; I Gaussian Filte Iél
M oise Filter

[Short ' avelength Cutoff];

W aviness Filker
[Long ' avelength Cutoff):

I Default Iél
[0t 1+

~Cursar

w1 e
Left Measurement: ] 10 I 50
Right keasurement; ] 450 I 490
Leit Level: | 10 | 50
Riight Level: | 450 | 490

[® Felative to Feature Detectad

[ Fit and Level

27



3.7. Select General Parameters and check Step Height

B Recipe Editor — *#*UNTITLED##* — [General Parameters]

Becipe Optiohz  Window  Help

Scan 0 (= E|§|EEI ﬂ&j

Parameter

-General Parameter

Feature Mormal Trace

DEtEEtiD" ..............................................
X Step Height [StpHt
Filters
Cursors [T Total Ind. Runout [TIR)
—]

General [T Awverage Height [Avg)

Parameters ™ Slope

Roughness [™ Radius (Flad)
Waviness
[T irea of Peaks [Area+]

Bearing Ratio
Cutting Depth | | [ Area of Valleys [Area)

———————— |
High Spot [T Total Area [frea)
Count [ Profile Length [Profl]

[T Distance to Edge [Edgs]
[T Step 'width [Stpiwt)




3.8. Save Recipe

m Fecipe Editor — **LINT]
Becipe  Options  Windo
Hew Citrl+M

Dpen... Citr |+
Sl Es

- i we Recipe Az
Diaenostic...
Info.. Citrl+I Narme: |TEST
Frint... Cirl+P
: | 1]8 I | Carncel I
Exit

3.9. Select XYView to measure a sample. The blue line in the XYView
screen is the measurement position.

ETEB(h Scan Length =

Yiew Mowe Direction Actions Substrate Yacuum Stylus  Help

ELEY | FOCUS -
swwlmn msTl 114 |4— -+ Olo A | il Z'},‘:”'lzgﬂ}"l sTRT | v IL"{;‘}"I‘] Iscnu SRCH scu.ul
T

1

I

:
|
+
:

4
*

Mode: XY
i 0 um
T 0 um
Requested Stylus Force: 5.000 ng Z: 0 un
DSF Stvlus Force: 5.000 ng T: 0.00 deg
Zoon 0

0K | Cancell

Scan Length: 1000 um |Vacuum

29



3.10. Adjust level cursors and measurement cursors .
Click the LEVEL button on the menu to adjust LEVEL.

Click the LEVEL button again to adjust Measurement.

can Data: Slo ite: x|
g File=  Trace Operations Window Help _|& ﬁ
[ [ 0 [o5s) (v st ) s e ovor] o ][ & |

T d 1

Lengit: 300 pm Level I

Speed: 50 pmizec Meas:

Direction -=

Repests: 1

Force: 5 mg

cursars

Left  Right
heas -28.091975
Defta  -5.152 5962
Lewel -42.04 1114
Defta 1413 136.4

Ref: 1243

L Height: 0.6 A

R Height: 9436 5 &
St Height: 9435.9 &
Width: 5781 pm
TR: 94655 &
Cazs IDx

R26C

SeqI0: R26C
RepD: R28 45004,
Slat: 0
Ste: 1

12008,

Martmal

3.11. Select Recalc With Unzoomed Level Cursors in Operations on the
Menu. (Cursor position is now reflected upon the recipe.)

Dperations  Window
Level Trace

Eine Movement Mode

£oom
Undo £oom

Becalz With Unfoomed Level C

30



3.12. Select Edit Recipe in Recipe on the Menu to return to Recipe Editor.

| Recipe Options Substrate
New ctelen |
Qpen... Chr+i i
Save Zhrl+5 E

Save As...
i

A -Miew
Theta Wigw
Skark Scan
Analysis

Diagnostic...
Info... Ckrl+1 L

Frint. .. Ckrl+F

Exit L

3.13. Save and store the cursor position in the Recipe.
B Recipe Editar - TEST - [Filters+Cursors]

Becipe Options  Window  Help
M Citrl+M = | & gl 20 [NEm

Dpen... Citr [+
Save I
Eei = Opticr: I Gaussian Filte I;I
Diaenostic..
Infa.. Cir[+1 o
B Filter
Print... Citr|[+P b/ avelength Cutoff); I Default I;I
Exit Filk
=rness Filker
Parameters [Long W avelength Cutaff]; I Off |$I
Roughness
Waviness rCuirzar
w1 e
Esﬁ::;gnﬂ:::;ﬂ Left M easurement; ] -100 I -20
——————— |
High S5pot Fight Measurement:] 20 I 100
Count
Leit Level: | -80 | -40
Riight Level: | 140 | 180
[® Felative to Feature Detectad
[ Fit and Level




4. Sequence Recipe

Multiple points of a sample can be automatically measured with the
sequence program. The sequence program consists of a combination of
recipe at each measurement point and measurement axis. Automated
measurement of multiple points helps improve productivity of the system.
Sequence Measurement Function:

® (Capable of combining multiple measurement points and recipes

® Setting reference point to compensate X, Y, and 0 between substrate
(Deskew)

® Settable manual or automated (pattern recognition) deskew

® Pattern search function for the case where there is no deskew pattern
within the camera view. (Pattern recognition option)

® Multiple analysis mode which enables to analyze one scan by using

multiple recipes.

® Teaching of a reference point for a measurement point and deskew,

including rotation angle.

® Automatic display, print and save of all the statistics of measurement
points and/or raw data.
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4.1. Sequence Edit Window

This is to create and edit sequence programs and also to set various sequence

options.

4.1.1. Double-click the scan icon in the top-level menu to open the sequence

recipe catalog window.

B Catalog - [SEQUENGE REGIPE]
File Edit Substrate Macuum Host  Window  Help

=0 B 2 =N N B
Scan Becipe ) ﬂ
Sequence Fecipe Mame:

Sequence Created By Creation Diate

Scan Data

Sequence Recipe

Sequence Data

Eirat WiewModify SR

[SEQUENCE RECIFE CATALOG
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4.1.2. Click “View/Modify” in the bottom of the sequence recipe list, or
double-click an entry of the list to call so that the sequence edit

window will appear.
quence Editar — s INTITLEDw*

Sequence Edit  Substrate  Wacuum  Help

s EREN R
Scan Recipe Catalog: Loz Recipe X ¥i T.
Tideo Calibration 7.00 Z.00

Ba=zes Angle HOT USED
1000 —1000

Add »»

LChange »»

il

Edit Recipe...

Pitch Copy

r— Options
™ Semisbutomatic Mode

Mode: |N0 Deskew j|
IF Fail: | j|

Data... | Hariler.. |

Sot.. | Sort iz inactive

Teach., FEdites ), Theta.,., | b bl aalisre Tiest

4.1.3. [SEEBUENCE RECIPE CATALOG

4.1.4. Menu Bar: Zequence Edit Substrate Yacuum Help

This is to retrieve and save sequences; copy and delete recipes in the list;
load/unload substrates; and set vacuum on/off.

4.1.5. Tool Bar: D | ﬁl H | §| 5""RTl

Opening of New file and Sequence file, Save, Print and Sequence Start are

available.

® Recipe Catalog : Recipe catalog for recipe selection and control button
for sequence creation.

® Option Section : Setting of sequence options.

® Sequence List : List of sequence linked with measurement

coordinates and recipes.
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4.1.6. Menu Bar

Sequence

Hew Citrl+ M
CIpe... Citr [+
Ay E I {7 )
Save Az
otart =l Subzstrate
Bepeat Cit Citr [+

Marwal Load
Info.. Copy OtrlG
I Pazte Cir 4 Load/Unload
Frint.. Ctrl+P Delete Del Ihit Handler
Buto Print Options...

[eskemn SIE Loady Uhlmad

Exit ataeel Mappine Garnvert Triit SHATE

Manual Load : Move a stage to a manual load position and return it to its
original position.

Load/Unload :Load/Unload a substrate if the handler option is available.

Init Handler : Initialize a handler if the handler option is available.

4.1.7. Tool Bar

(DS |d || S| [srx]

New : Load a new default sequence.

Open : Open the file open dialog box.

Save : Save a current sequence.

Print ! Print

Start ! Star measurement with a current sequence.
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4.2. Recipe Catalog
This is a list box showing recipes to choose from.

Scan Recipe Catalog:

TESTZ

Change >

_Ghenge |
|

Edit Recipe...

Fitch Copy

® Add: Add a recipe to the sequence list.

® (Change: Change a recipe in the sequence list for a selected recipe.

® [Edit Recipe: Open the scan recipe editor.



® Pitch Copy:

Add a recipe in to a sequence list by setting offset X and Y and repeat count.

Fitch Copy

Offzet =
Offset

Repeat Count

o]

]|

—_ ] =] =
Lo B L O ]

Cancel |

Loz Fecipe

Video Calibration

Ba== Angle

1 TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

|l e L w5 B o L BT S R R 8

[

NOT USED

1]
10
20
a0
40
50
60
Z0
a0
a0

100

1]
10
20
a0
40
50
60
Z0
a0
a0

100

o o o o o o oo o oo
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4.3. Option Section
This is to select a sequence mode and set data options for sequence
measurement and a handler options. Also, it is to select the semi automatic

mode.
— Ophions
[ Semi-éutomatic Mode

b ode: | Mo Deskew
If Fail: |

Data... | Handler... |

Sart... | Sort iz inactive

4.3.1. Semi Automatic Mode

The semi automatic mode measurement displays trace data after each
measurement, then start a next measurement. Data can be confirmed each
time. Before a succeeding measurement, remeasuring is also available, if

required, by changing a current measurement point.

4.3.2. Mode

hdode:

Manual Deskew
Pattern Recog. Deskew

® No Deskew : Set no pattern for deskew.

® Manual Deskew : Set a sequence deskew point similarly to a
measurement point.

® Pattern Rec.Deskew : Set a sequence deskew point with the pattern

recognition option.

4.3.3. Fail Option
This is to select an option in the case where the pattern recognition function

cannot recognize a deskew point correctly.

® Proceed Measurement : Continue sequence.

® Skip, No Measurement : Quit measuring of a relevant substrate.

® Retry Pat.Rec.Manually : Move to a manual deskew.

® (Cancel Sequence : Cancel sequence. Need to restart to
remeasure.
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4.4. Data Option

Data Optiohs

— Sawve Optiong — Export Options
: & Mone & ASCI File
7 Statiztics 7 Shatistics " Binary File
" Trace Data " Trace Data
 ze Lot 1D " Uze Lot 1D

£ Uze Mame: ' Uze Mame: I:I
I:I [T and use lot 1D for statistics name
Path... |

[ Use Operatar 1D [ Use Operatar 1D

. — Print Ophiong
[T Dvenwrite F

[ Enable &t Print

Print;
Detailz... |
(1]4 I Cancel |

® None : Unable to save, export, or print data.

® Statistics : Save, export, or print statistics data of configured
parameters and/or recipe ID.

® 'Trace Data : Save, export, or print statistics data of configured

parameters, recipe ID and/or measurement data.
® Use Lot ID: Save as lot ID.

® Use Name : Save as a set name. Set path (directory).
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Use Operator ID: Use operator ID.
ASCII File: Export data in unformatted ASCII (TXT file).
Binary File: Export data in binary format (special file for binary format).

Overwrite: Overwrite an existing file when saving a new file as the same

name as the exiting file.
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4.5. Sequence List

Loz ERecipe X ¥ Theta
Video Calibration 2.54 2.44
Ba=ze Angle HOT TUSED

1 _0OFF300

A ult Aralpsis Test

Teach... |
° Teach... | .

Determine a measurement point by actually checking a substrate.

Determine a measurement point by numerical values.

Enter X,¥Y,Theta x|

0 IE
T ID
Thﬂalﬂ

] 4 I Cancel |
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4.6. Mll Multi Analysis (Multiple Analysis Function)

Multiple data analysis function enables to re-analyze the data under another

recipe condition by using the firstly-scanned data.

Multiple data analysis function makes measurement time shorter in the

cases below.

® 'To measure two height differences with only one scan and each needs its
own cursor setting.

® 'To measure under different filter setting.

® To measure with different analysis parameters on a recipe.

Loz ERecipe H W Theta
Wideo Calibration 2.54 2.44
Baz= Angle 0.oo

1 H¥1 1] 1] 0. 0o
2 ¥z Multi Analv=is

Teach. |  Edtx¥.Theta. | [7WiliAnabss Test |

In this case, measure with “XY1”scan recipe, and then analyze the “XY2”
data by using the data from the first scan.

*A recipe for analysis, “XY2” in this example, must have the same
measurement length, measurement speed, stylus pressure, sampling rate,
contact speed and range as those of a measurement recipe, “XY1” in this
example.
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5. Sequence Recipe Creation

Sequence measurement needs the followings.

® Sample (Substrate to measure)

® At least one recipe

5.1.Sequence Creation (Sample Measurement without Deskew)

5.1.1. Select “View/Modify” from the sequence menu to display the sequence

edit window.

B3 Catalog - [SEQUENCE RECIPE]

File Edit Substrate Yacuum Host  Window Help

Scan Recipe

Scan Data

Sequence Recipe

Sequence Data

G| sma| & | & | [20 30|

Sequence Fecipe Hame:

Sequence Nams I Create By Creation Date I
150 040531 - 18:13:51
CENTER 040801 - 12:59:23
E130C 040528 - 12:33:43
R2&8C 0408005 - 02:28:21
R28C1782 0408101 - 13:21:56
F26LE 040801 - 13:47:26
F26LEL7E 040801 - 13:53:20
R26LT 040801 - 14:25:13
F2ELT172 040801 - 14:30:14
F26FE 040801 - 13:29:35
F26REL78 0408101 - 13:38.05
F28RT 040801 - 14:03:58
F26RT172 040801 - 14:08:43
ZI¥15 040801 - 14:43.59
Erint WiennModify START
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5.1.2. Go to “New” in the sequence menu so that “Video Calibration” and
“Base Angle” appears in the right of the sequence list. “Video
Calibration” must be conducted again when its zoom ratio is changed.
Base Angle: Use when measuring with substrate angle set tat 90° ,
etc.

ushce Editor — #*LINTITLEDw*

Sequence Edit  Substrate  Wacuum  Help

D@ =] & o

Scan Recipe Catalog: Loz Recipe I ¥ Theta
g%gi 2% ;I Video Calibration 2.27 2

01103 Bl o> Basze Angle HOT TSED

D1104 —

01106

0106 Chatee »» |
01107

01108 i i |
1109 Edit Recipe..

01110
D111
01e
01113
K AWAT
K AWAZ
K AWAT
MIN
R130

P | P Gap |

—Optionz
[~ Semi-futomatic Mode

Mode: | No Deskew LI
If Fail: I LI
Data.. | Handler.. I

Sort.. | Sort iz inactive

Teach.. Edit =¥\ Theta.. flulti' Aralysis Test
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5.1.3. Select a recipe in the recipe catalog list box and either click “Add” or
press [Enter] The selected recipe name is now in Location 1 of the
sequence list.

uence Editor — skLINTITLED*

Sequence  Edit

Subsztrate  Wacuum  Help

D@ |d]| & s

Scan Recipe Gataloe:

1106
01107
01108
01109
01110

Maode:

—Ciptiong
[~ Semi-Automatic Mads

If Fail:

[

Ee o

Add >
Chanee > |
Edit Recipe.. |

Pitch Copy |

I Mo Deckew

Data... |

il
f|

Hatdlet... |

Sort.. |

Sort iz inactive

Loc Recipe b4 ¥ Theta
Video Calibration 2.27 2.33
Ba=ze Angle HOT USED

HOT DEFINED

Teach.. Edit XY Theta.. Iulti Analysiz Test

5.1.4. Add another recipe to the sequence list in the same procedure as above.
[Ctrl+C] to copy and [Ctrl+V] to paste are also available.
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5.1.5. Either double-click the line of Location 1 in the sequence list or click
the “Teach” button on the line so that the teach location window (XY
View) shown below appears.

Requested Stylus Force: 5.000 mg
DSF Stvlus Force: 5.000 ng T: 0.00 deg
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5.1.6. In the teach location window, the blue array over cross hairs shows
scan length and scan direction used in the recipe. Using the following
procedures assign a scan start position which is shown on the center of

the cross hairs.

5.1.7. Click either the array button in the tool bar to move a stage or the
screen in the right of the video window showing the stage position.

5.1.8. When it comes near a measurement position, click “Focus” to start

focusing.

5.1.9. When a measurement position is within the camera field, click the

video window to assign a scan start position.

B reach Scan Length [ onlineitacal ] x|
Yiew Mowe Direction Actions Substrate Yacuum Stylus  Help

ELEY | FOCUS -
swwlmn msTl 114 |4— -+ Olo A | = | Z'},‘:”'lzgﬂ}"l START| ~—— | [ MAN Iscnu SRCH scu.ul

#
+

I

:
|
+
:

4
*

Requested Stylus Force: 5.000 mg
DSF Stvlus Force: 5.000 mng T: 0.0

0 um
T 0 um

o

1)

unm

deg

0K | Cancell

Scan Length: 1000 um |Vacuum
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5.1.10. Either click “OK” or press [Enter] to return to the sequence edit
window. The XY coordinate of the position assigned by the cross hairs
1s shown in the right of the recipe of Location 1.

equence Editor — #kINTITLED**

Sequence  Edit  Substrate  Wacuum  Help

D@ |EH| & sml

Scan Recipe Catalog: Loz BRecipe X T Theta
9264 A2 ;l

284 A5 Video Calibration 2.27 2.33

D103 Base Angle HOT USED
01104 (Rt 7 B
01105

D1106 Change > |
D1107

D1108 i i |
01109 Edit Recipe..

D110
D111
D112
01113
KAWAL
K AWAZ
K AWAS
MM
B30

[ ooy |

—Dptions
[~ Semi-futomatic Made

Mode: |N0 Dieckew LI
I Fail: I =l

Data.. I Hander... I

Sort.. | Sort iz inactive

Teach. | Edit XY.Theta.. | Multi Analysis | Test |

5.1.11. Teaching for other position follows the same procedures as above.

uence Editor — #*LINTITLED#*#

Sequence  Edit  Substrate  Macuum  Help

D@ || ] sl

Scan Recipe Catalog:

926442 -
926443 _I

Loz Recipe X ¥ Theta

Video Calibration 2.27 2.33

01103 Bass Angls NOT USED
01104 (it >

1 RZ26 15677 5978
2 R26 —-21044 21010
3 RZ26 21054 20104
4 10104 -15054

.on
oo
oo

01105

D106 Chanee > |

01107

D1108 i i |
01109 Edit Recipe..
D110

01111

D112

D1113

K AWA1

KAih2

KAWAS

MIN

R130

e MY

—Optionz
[~ Semi-futomatic Mode

o o o

Mode: | Mo Deskew

|
I Fail. | |

Data.. I Handler... |

Sort.. | Sort is inactive

Teach.. Edit ¥ Theta.. Multi Analyzizs Test
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5.1.12. Select “Save As” from the sequence menu to save a created sequence.

Sequence Editor - SEQ1

Sequence Edit  Substrakte  Wacuur

Tew Ckrl+r

CIpEm. . . Chel+0 F
Save Chrl+5
Save As...

Skart L
Repeat

Infa... Save Sequence As x|

Print. .. Chrl4+-p Mame: |TEST_S
Auko Prink Opkions. .. L

it | Cf, I Cancel |
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5.1.13. Select “Start Sequence” from the sequence menu or click “Start” in the

tool bar to start measurement.
quence Editor - **JNTITLELD

SegUEnce

Edit Subsztrate Wa
Hew Citrl+M
Dpen... Citr [+0
Save Cirl+3
Save fs.
Start
Eepeat
Info..
- quence Editor - TES
Erint.. ) ) Ctrl+F Seguence  Edit  Substrate  Wacuum  He
Buto Print Options...
- D& | =] & sl
i

When measurement is completed, the stage will return to the initial position

and the scan trace window will appear.

[ Analysis Xl
File Trace Operations ‘Window Help
R26 <] LeveL|stavs| & |
=18l =10l
Fecipe: R26 Lak: R26C Sequence: RZEC
Level a
Length: 300 pm Ve 1 (. Op: Fecipe: 26
Speed: 50 pmisec Meas P B |
DIrECT\on. -= 1,000 Deskew | Sample | Stat | Analyze | Height |
Repeats: 1
Force: 5mg Cassette  Mean 921934
5.0 1304
Cursors Min 19254
Left  Right Max 923624
Meas -45.02 10.98 Range 4274
Deta  -14.02 45.98
Level -37.02117.0 None Slat 0 Mean Inc 921934
Defta  -13.0Z 140.0 5.0 1304
bin 19254,
Ref. 1000 Max 923624
L Height: 2.0 & Range 1274
R Height: 9222.5 &
St Height: 9220.8 A Mone Slat0
gt 58,50 pm Site 1 [l 2A0EA
TIR: 928194 Site 2 Inc 922394
Site 3 Ine 9231.44
Cass D Site 4 Inc P24
R26C Site 5 Inc 20694
Sed ID: R26C Site £ Inc 922424,
Fop ID: R25 Site 7 Inc gzan.24
Siot: 0 Site 8 Inc 1A
Site: 1 Site 9 Inc ANI25A
Site 10 Ine 2167 A
1004, tarmal
[Empty

50



5.2. Sequence Creation with Multi Analysis (Multiple Analysis Function)

Multiple data analysis function enables to re-analyze data under another
recipe condition by using firstly-scanned data.
Multiple data analysis function makes measurement time shorter in the

following cases.

® 'To measure two height differences with only one scan and each needs its
own cursor setting.
® 'To measure under different filter setting.

® To measure with different analysis parameters on a recipe.

5.2.1. Create a scan recipe for analysis. This scan recipe must have the same
measurement length, measurement speed, stylus pressure, sampling
rate, contact speed and range as those of the measurement recipe. To
change the content of the recipe, re-set parameters and cursor position

and save the new recipe as another name.

51



5.2.2. Open a sequence recipe to add a created recipe to the sequence list. Set
a measurement position. Add a recipe with different parameters and
cursor position again. This recipe does not need measurement position
setting. Instead, click “Multi Analysis” to make analysis parameters of
the recipe start analysis. (In the following case, two sets of data can be
analyzed by only one measurement.) The “Multi Analysis” button is
not available at the point when the first recipe is entered.

iifl Sequence Editor - **UNTITLED**

Sequence  Edit Subskrate  Wacuum  Help

O & |d| & s

Scan Recipe Catalog: Loz Recipe X ¥  Theta

_STEPHTH ;I Video Calibration 2.54 2,44

Ba=e Angle o.ono
1 HEY1 I I 0.00
Multi Analy=is

_STEPHTM
1000 fdd >3
OO0 =
01103

01104 Change »>
01105
01106 Edit Recipe...
01107

01108
01109
01110
D111
01112
01113
R130
A2

1 i
EPN iy |

— Ophions
[ Semi-Automatic Mode

il

tode: INn Deskew j
If Fail: I j

Data... | Handler... |

Sont... | Sart is inactive

Teach. |  Edtxv.Theta. | [F Pl Analsis iest |

5.2.3. Click “Start” to start measuring a sample. When a box appears to save

a sequence recipe, enter a name to save it and start measurement.
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5.2.4. When measurement is completed, data will be shown. In order to see
each recipe data, click a array key in the drop-down box and click a

relevant recipe name. Select “Save Data” from the “File” menu to save
data.

x|

File Trace Operations WWindow Help

orl <] |LeveL | stars| El

oo JRETE IR
Lot =15 Sequence: X115
3 I | — / Op Fagpe sl
Speed: 50 pmisec Meas: |
Direction -> 0 Deskew | Sample [ Stat | Anayze | Edge | Edge+ | i
00pm
Repeats: 1
Force: & mg Cassefte  Mean £9.82 um E3.82 um =4
5.0 1.10um 1.10um |
Cursors bin 68.02 um B8.02 um 5
Left  Right Max 71.02 um 71.02 um 5l
Meas  -45.02 1098 Fange 300 um 3.00 um i
Defta  -14.02 4698
Level -37.02105.0 Hone Slot 0 tean Inc £9.82 um £9.82 um =4
Defta -13.02126.0 5D 1.10 um 1.10um |
tdin 68.02 um B8.02 um 5
Ref 66 .02 Max 71.02 um 71.02 um 5l
L Height: -1.1 & Range 2.00 um 3.00 um 1
R Height: 9245.9 &
St Height: 9249.9 A Mone Slat 0
Wicth: 56 .50 pm Site 1 Ihc 68.02 um EB8.02 um sl
TIR: 92757 A Site 4 Ine 70.02 um 70.02 um =
= Site 7 Inc 70.02 umn 70.02 um =
Cass D Site 10 Ine: 70.02 umn 70.02 um =
15 Site 13 Inc 71.02 um 71.02 um 5
Seq 1D X¥15
Fcp I0: X
Slot: O
Site: 1
4 | i
[Empty
hstart||| ) @ 59 G) || Lovotionsyste... | Sucinsoenis | §)seq date men... [l Analysis 4@ DML 228 s
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