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1. Package measurement flow

This manual describes how to set the measurement conditions and how to execute the Package
measurement when the General (medium resolution PB) Package measurement is selected. Also, the
conditions can be set and the measurement can be executed in the same way when one of the other
General Package measurements is selected.

Figure 1.1 shows the procedural flow for a General (medium resolution PB) Package measurement.

1. Select Package Measurement task.

2. Select General (medium resolution PB)
Package measurement.

3. Set Optics Alignment (PB) Part conditions.

}

4. Set Sample Alignment Part conditions.

)

5. Set General Measurement Part conditions.

)

6. Run Package measurement.

|

7. Executing optics alignment.

8. Executing sample alignment.

I

9. Executing data measurement.

End

|:| User actions |:| Guidance software actions

Fig. 1.1 General (medium resolution PB) Package measurement procedural flow

Rigalas General Package Measurement 1



1. Package measurement flow

1. Click Package Measurement
in the Tasks menu.

&) ThetafeTheta  0.0000deg -

v 2. Click General (medium resolution

PB).

|

3. Set the Optics Alignment
(PB) Part conditions.

=143 General Measurement
¢ o e [General [Bragg-Brentano focusing) I
eral [mediurn resolution -

* ST T |
e g Optics Alignment (PB) 3]
o General [high resolution PE-Ge[400)+2] = E Ll
# General [ultra-high resclution PB-Ge(22 LCha
# In-Flane General [medium resolution PE Current attibute Bragg-Brentano focusing
In-Plane General [h!gh resolut?on PBG, | Destination attribute Medium resolution parallel beam/RS
- # InPlane General (high resclution PE-Ge _
=143 Residual Stress | : i
‘o Resdual Stresz [medium rezolution F'Bx';' |~ Chanige optics [quick algnment anly]
| i | & i Optics alignment namai @Medium resolution PB LI
— — Im Al o irplar et
I :_1 I Print out results after alignment _]
| 7
Save as... | Set default conditions ' 1
Execute Irapot.. Export... H Cancel

.i Shutdown... I

— 4. Set the Sample Alignment Part
1 Optics Alignment [PB] M diti
conditions.

2 Sample Alignment Sample Alignment

Sample thicknessmm] 1.0

Sample width[mm] 100 Alignment criteria Standard -

3 General Measurement

Sample height(mm) 10.0 Surface density IMedium -I
¥ Clear omega offsat ird Setchi, phi=0

" Runecommended sequence ¢ Customize conditions

Import.. | Export... | ak. | Cancel |

Execute

6. When the Run button is clicked,

the optics alignment is started. 5. Set the General Measurement
Part conditions.

[t &

B B e I |

St T} Tematbin 9]

b e T

o]
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2.1 Startup

2. Measurement procedures
1. Startup

Before measurement, set the output of the x-ray generator (XG) as described below.

(1) Click the Startup button on the flow bar to open the Startup dialog box.

Save az.. | Set default conditions |

- Startup... M
- Shutdawn...

(2) Uncheck the Timer box.

Bun ‘

Startup
T
(¥ Start " End

| 91132008 | |00:01:01 =
Estimated BE: 2006/09/13 02.16:43

Generatar usage: l Ize evernday LJ
PAER-- R | Set LJ

Waltage[kh]: (40 Current[ma]: |30

Execute ] 4 Cancel

Fig.2.1.1 Startup dialog box

(3) Select an appropriate setting in the Generator usage box, based on the frequency of XG usage.

(4) Select Set in the XG set box.

(5) Enter the following values in the Voltage (kV) and Current (mA) boxes.
When using 3-kW sealed tube 40 kV, 30 mA
When using 9-kW rotating anode 45 kV, 200 mA

(6) Click the Execute button.

(7) The aging operation begins. The XG output will be set to the values entered in step (5) within

30 to 60 minutes.

approximately five hours.

C CAUTION: If Not used for more than 3 weeks is selected in the
Generator usage box, the aging operation will take

the SmartLab Guidance Reference Manual (ME13365A).

@Tip: For other functions available from the Startup dialog box, refer to Chapter 21 of
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2. Measurement procedures

2. Hardware setup

Before measurement, the equipment configuration must be set up for a General Package
measurement.

The hardware setup method is described below.

(1) Select the Hardware Configuration command under the Options menu to open the
Hardware Configuration dialog box.

el fely=8 Window  Help

Optics Management

Hardiware Configur ation

Attenuator Correction Fackors
Detectar Setup 4

SequenceBuilder k
Environrent

(2) The Hardware Configuration dialog box shows the current hardware configuration.

Hardware Configuration

Base Attachment Conlig.

Attachment

@

Incident Optics

Smartiab

X-RAAY DIFFRACTOMETER

\

Goniometer

3k Hermetic CBO unit ]SmartLah[In-pIane] Standard receiving =it box # 1

Mo Standard incident optical unit Standard receiving unit # 1

Trarm = 10mm Standard incident st box Standard receiving optical unit # 2
Narmal - Standard receiving ¢lit bos # 2

3 000K 002K Step] ]W Standard Attenuater
207BO0KV1KY Step)

2760 (14 Step) filtahment

RxRy

Update Close

Fig. 2.2.1 Hardware Configuration dialog box

(3) Table 2.2.1 shows the hardware configuration that enables the General Package measurement.
If the configuration units shown in the Hardware Configuration dialog box differ from those
indicated in Table 2.2.1, install the units specified in Table 2.2.1 at the designated locations,
referring to the Horizontal Sample Mount X-Ray Diffractometer for Thin Film Analysis
Instruction Manual (ME11550A).
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2.2 Hardware setup

(4) Click the X-Ray Generator button to open the X-Ray Generator dialog box.

Table2.2.1 Hardware configuration for the General Package measurement

Hardware configuration

Configuration units

X-ray generator

Cu target

Incident optics

CBO unit
Standard incident optical unit
Standard incident slit box

Goniometer

SmartLab or SmartLab(in-plane)

Base attachment configuration

Standard chi cradle

Attachment

Any

Receiving optics

Standard receiving slit box # 1
Standard receiving optical unit # 1
Standard receiving optical unit # 2
Standard receiving slit box # 2
Standard attenuator

Detector

Scintillation counter SC-70

For example, if the target is set to Mo in the X-Ray Generator dialog box, you must change
the target setting to Cu, since the General Package measurement will not be made unless the Cu
target is used. For sealed tubes, you must replace the Mo tube with the Cu tube.

X-Ray Generator

M arne: |

Target: m bl

|

k.al ka2 k.a

kb | Filter Default
070931 (071361 |0.710748]0.63230 =T

Focus; |'Imm # 1 Ommn ﬂ
Focuz lype: Mommal -
Maw. load: iS.EIIZI 3000k 0,002k

Max tube voltage: |60 20-B0kN[TKY Step)
hdaw. filament current; 160 2-B0mé[1md Step]

(] Cancel

Fig.2.2.2 X-Ray Generator dialog box

Rigalcu
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2. Measurement procedures

(5) Select Cu inthe Target box. Change other applicable parameters, such as wavelength.

(6) Click the OK button to close the X-Ray Generator dialog box and register the changes made
in the Hardware Configuration dialog box.

(7) If necessary, change configuration units using the Incident Optics, Receiving Optics, and
Detector buttons. Modify the conditions in the Hardware Configuration dialog box in the
same way.

(8) Click the Update button in the Hardware Configuration dialog box.

@ Tip: Mounted configuration units are automatically detected for Base Attachment
Configuration and Attachment.

(9) Confirm that each configuration unit displayed in the Hardware Configuration dialog box
corresponds to the configuration unit indicated in Table 2.2.1, then click the Close button to
close the dialog box.

Hardware Configuration DZJ
Base Attachment Config,
: Altachment Detector
0
I @ 2]
#-Ray Generator
// &2. 2 Receiving Elpt\csJ
| Incidert Optics = l
& |
>mantiab | oo |
1 S0
\ Goniometer /
“3;k\:u.f:|:|en;13.tic. EBD umt — |;5ma.rt.L;3l.3.[I;1-Dlane] éta;a;rdlrec;i.ving slit bow # 1 SE?[]
Cy Standard incident optical unit Standard receiving unit # 1
Tmm » 10mm Standard incident slit box —— — Standard receiving optical unit # 2
Mormal CER S ezl Standard receiving slit bow # 2
3.000Kw(0.002kW Step) ’W Standard Attenuatar
207B0KV (1KY Step)
27B0mA[Tmé Step) [ Atachment
FisFiy
Update ‘ Cloze
Fig. 2.2.3 Hardware Configuration dialog box
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2.3 Setting Package measurement conditions

2.3 Setting Package measurement conditions

The Parts included in the General Package measurements are shown in the table below.

Package measurement

Configuration Parts

General
(medium resolution PB)

Optics Alignment (PB)
Sample Alignment
General Measurement

General
(high resolution PB-Ge(220)x2)

Optics Alignment (PB-Ge(220)x2)
Sample Alignment

General Measurement

General
(high resolution PB-Ge(400)x2)

Optics Alignment (PB-Ge(400)x2)
Sample Alignment

General Measurement

General
(ultra-high resolution PB-(220)x4)

Optics Alignment (PB-Ge(220)x4)
Sample Alignment
General Measurement

General
(ultra-high resolution PB-(440)x4)

Optics Alignment (PB-Ge(440)x4)
Sample Alignment
General Measurement

To perform the Package measurements, you must set the conditions of each of the three Parts
individually. Described below is how to set the conditions of each Part.

& CAUTION: If another Package measurement is selected or another
task such as the Manual Control task is chosen, discard

the set Part conditions. To save the set conditions to a file,

click the Export button in each dialog box or save Package

measurement conditions as described in the “Tip” section in

Subsection 2.3.3 (6).

Rigalcu

General Package Measurement

7



2. Measurement procedures

2.3.1 Setting Optics Alignment Part conditions

Described below is how to set the conditions of the Optics Alignment (PB) Part. Conditions can

be set for the other Optics Alignment Parts in the same way.

(1) Click the Optics Alignment (PB) button on the flow bar to open the Optics Alignment
(PB) dialog box.

Optics Alignment (PB)

Current attribute Bragg-Brentano focuzsing
Destination attribute  Medium rezolution parallsl beam/RS

[ Change opticz [quick alignment only]

Optics alignment name] @t ediurn resolution PB LJ
Jil
[ Print out results after alignment =

Cancel ‘

Execute ‘ [rnpart.. ‘ Ewport... ‘

Fig.2.3.1 Optics Alignment (PB) dialog box
(2) Uncheck the Change optics (quick alignment only) box.

@Tip: Check the Change optics (quick alignment only) box to switch optics for the
data measurement using the alignment results stored under the selected optics

alignment name by performing a quick alignment.

(3) Inthe Optics alignment name box, select a location for storing optics alignment results.

@Tip: To store optics alignment results under a new optics alignment name, click the
OK or Cancel button to close the Optics Alignment (PB) dialog box. Then,
select the Optics Management command from the Options menu to open the
Optics Management dialog box and add a new optics alignment name. After
adding a new optics alignment name, return to step (1) in this subsection. For
more information on creating an optics alignment name, refer to Chapter 17 of

the SmartLab Guidance Reference Manual (ME13365A).

(4) To print the optics alignment results, check the Print out results after alignment box.

@Tip: If both the Change optics (quick alignment only) and Print out results after
alignment boxes are checked, the alignment results stored under the selected

optics alignment name will be printed.

(5) Click the OK button to close the dialog box.
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2.3 Setting Package measurement conditions

2.3.2 Setting Sample Alignment Part conditions

(1) Click the Sample Alignment button on the flow bar to open the Sample Alignment dialog

box.

Sample thickness{mm) Ilﬂi v AR 1 mart con g
Sample width(mm) 10.0 Alignment criteria ,m
Sample heightimm) 10.0 Surface density Medium hd

W Clear omega offset ¥ Setchi, phi=0
¢ Run recommended sequence " Customize conditions i
=
I Put
2l
Execute Irnpork... | Export... ‘ Ok Cancel |

Fig.2.3.2 Sample Alignment dialog box

(2) Enter the sample thickness, sample width and sample height in the Sample thickness
(mm), Sample width (mm) and Sample height (mm) boxes.

@Tip: The sample thickness, sample width and sample height refer to the dimensions
(unit: mm) of the sample in the directions shown below.

Incident direction of sample

x-ray when #=0° hew// ﬂ

Sample width
\aw

Sample |
thickness ,I\

(3) Check the Direct beam half cut alignment conditions box.

(4) If the incident x-ray angle to the sample surface has to be precisely determined to make a
measurement such as a reflectivity measurement, check the Surface normal alignment
conditions box.

(5) If the Surface normal alignment conditions box is checked, select Standard in the
Alignment criteria box. And select the nominal density of the surface layer from Very
low, Low, Medium, or High in the Surface density box.

@Tip: For more information on the alignment criteria and the nominal density of the
surface layer, refer to “Sample Alignment Part” Help Topic of the online help
section of the SmartLab Guidance software.

Rigalas General Package Measurement 9



2. Measurement procedures

(6) Check the Clear omega offset and Set chi, phi = 0 boxes.

@Tip: If the results of the previous sample alignment are kept, the next sample
alignment uses this position as a reference and may not work correctly. In
ordinary cases, check the Clear omega offset and Set chi, phi = 0 boxes.

(7) Select the Run recommended sequence radio button.

@Tip: To confirm or set the scan conditions, select the Customize conditions radio
button, then click the Customize button.

2.4.1 Customizing Sample Alignment Part conditions

[
(8) Click the OK button to close the dialog box.

10  General Package Measurement Rigalcu



2.3 Setting Package measurement conditions

2.3.3 Setting General Measurement Part conditions

General Measurement E

(1) Click the General Measurement button on the flow bar to open the General

Measurement dialog box.

File name ] CiiDocuments and SettingshadministratoriMy DocumentsiRigakuTest, D

Sample name |

Memao I

Mar f .
SollerfPSC IS L PS5 Soller

A
(dea) (mmm) {deq) (deq) Detector #1 (SC-70) '1
]None Lj J100 ;j jNona Li [mone Lj Read current slits l

axis Made Range Skart Stap Step Speed 15 RS1 RS2 Atkenuatar Comment Measurement:

(deg) ()  (de@) Curationtimefrn wfrm <] | arigin

N O [ [ 1 ] Yoyl
1 W [2Thetajomegs = |{continuous  [[absoiure | 3.0000 1500000 [ootoo [sooo0 [rooo [reoo [ | = _Eitﬂ'iujj
B R e L L |
o ST T e o N N |
4 T [ahetaomens = Jfcont i | [ | 0 [oion [ [Yomo [T [ [ =~
s I [l =Jitote <] S [ oo [ [ [ [ <]
oI [t _=Jfcmion Jpbwaos =000 [0 [oom0_[saw_[tow [ow | |3 :
A I = [Frinivs <Jlabsaite =] 50000 [enon | ] S ) = i
8 [ [ethetaiiomegs  =]fcantmns =[fabsclie. ] 0000 | 1 [rinca [riosa | | =l
Y | T ——— | e | PYE e [ | [ [Famm | | B | [ =l
10T [ethtaigmegs _<llconiiions =]fatsre =] 30000 | \ |00 | M = et | 5
1™ Drive the 4 axes to the current zera positions after the measurement completed.
Calculated scan duration + 00:25:40 ’ ’ LI

Execute Irnpatt, .. I Expart... | oK | Caneel

Fig.2.3.3 General Measurement dialog box

(2) Set the folder to store the measurement data and the name of the measurement data file in

the File name box in the Save measurement data section. After completing the data
measurement, the measurement data will be saved with the specified file name.

1. Click the [...] button to open the Save As dialog box.

Save in; J'ID fy Docurments lj = A

I[ﬁMy Music
@My Fictures

Save a3 upe: |F|.6.S[“.ras] _ﬂ Cancel

File hame: ]HigakuTest.ras

Fig.2.3.4 Save As dialog box
2. Enter the settings in the Save in and File name boxes.

3. Click the Save button.

Rigalcu
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2. Measurement procedures

(3) Enter any required information in the Sample name and Memo boxes (optional).

& CAUTION: The information entered here will be saved to the file. Any
number of characters may be entered, but only the first 30
characters of the sample name and the first 84 characters

ofthe memo will appear on the printed measurement data.

(4) Set the manual exchange slit conditions.
(5) Select “SC-70” from Detector setting.

(6) Set the measurement conditions.

@Tip: To set the manual exchange slit conditions and measurement conditions, refer to
“General Measurement Part” Help Topic of the online help section of the
SmartLab Guidance software.

(7) If the four axes (2-theta, omega, chi, phi) are driven to the current zero positions after the
data measurement, check the Drive the 4 axes to the current zero positions after the
measurement completed box.

(8) Click the OK button to close the dialog box.
@Tip: To save all the Part conditions set in Subsections 2.3.1 through 2.3.3 to a single
file, click the Save as button on the flow bar to open the Save As dialog box,

then enter the settings in the Save in and File name boxes. Click the Save
button.

e dlow bay IOy RRFS IR FRItons SOTeC Mt gy . @y e -

.j Ty Music
.ﬂ My Pickures

File name: |BBDptiCSD efault. zqp
Save as type: |F'au:kage files[* zqp) LJ Cancel

i @ General [medium resolution PB/PSA)

: & 2 A =] Trnadinira rmasl e DO
< [ >
\
BBopticsDefault. sqp <C:AD Dcumentsan&l)tv—.J
Save as... | Set default conditions I
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2.4 Customizing Part conditions

2.4 Customizing Part conditions

The user is free to set scan conditions and slit conditions of the Sample Alignment Part. Use the
Customize dialog box to set scan conditions and slit conditions.

@Tip:

To confirm the conditions set for Run recommended sequence, click the Set
recommended values button in the Customize dialog box.

2.4.1 Customizing Sample Alignment Part conditions

(1) Select the Customize conditions radio button in the Sample Alignment dialog box.

(2) Click the Customize button to open the Customize dialog box.

Customize - Sample Alignment

1.0 Tl Surtace narmal alir %

Sample thickness(rrm)

Sample width{rmm] 0.0 Alignment criteria jSlandard ».
Sample height{mm] 0.0 Surface density tedium v]

v Clear omega offset [v Setchi,phi=0

|5 [rnirn) 15 Linim]

FS1[mm]  RSZ(mm]
{0.050 (1o | |00 |20.000 Alignmet 2-Thetaldeg) |0.5000
Attenuator | 1,/10000 - Intenzity threshold(cps] |5000
Scan asis Range Start Stop Step Speed Delta
[mm] [rrn] [mm] [mm/ i) [mm]
z Absolute  |-3.0000 {1.0000 |0.0100 {6.0000 |0.5000
Scan axiz Range Start Stop Step Speed Dela
[deq) [deq] [deq] [degémin) [deq]
Dmega Absolute |-3.0000 {3.0000 |0.0100 {8.0000 |1.0000
i midition
Attenuator {1,/1000 = Intenzity threshold(eps] | 3000 Repeat |3 -
Scan adiz Range Start Stop Step Speed Delta
[mirn] [nairn] [rirn] [mrnmin] [rarn]
z Relative  |-0.3000 {0.3000 |0.0100 |4.0000 |0.3000
Exec.  Scah awxis Range Start Stop Step Speed Delta
[deq] [deq) [deq] [degdmin) [deg)
Dmega Relative  |-0.2000 |0.2000 |0.0020 {1.0000 |0.1500
i Chi Relative  |-3.000 |3.000 |0.050 |15.000 |2.000

Set recommended values

Cloge

Fig.2.4.1 Customize dialog box
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2. Measurement procedures

The conditions set in the Sample Alignment dialog box are indicated in the Sample

information, Direct beam half cut alignment conditions, Surface normal alignment

conditions sections, and the Clear omega offset, Set chi, phi = 0 boxes.

(3) If necessary, set conditions in the Slit conditions, Scattering angle for alignment, Direct
beam half cut alignment measurement conditions and Surface normal alignment
measurement conditions sections.

C CAUTION: Clicking the Set recommended values button changes
settings in the Slit conditions, Scattering angle for
alignment, Direct  beam half cut alignment
measurement conditions and Surface normal alignment
measurement conditions sections to the wvalues
recommended based on the settings specified in the
Sample information and Surface normal alignment
conditions sections. For more information, refer to “Sample
Alignment Part” Help Topic of the online help section of the
SmartLab Guidance software.

(4) After setting the conditions, click the Close button to close the Customize dialog box.
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2.5 Executing a Package measurement

2.5 Executing a Package measurement
Described below is the procedure for executing the complete series of measurement operations from

the optics alignment to the general measurement.
When executing optics alignment only, sample alignment only, or general

Tip:
@ measurement only, refer to 3. Executing a Part individually.

K

B
(1) Click the (Show confirmation messages) button to set it to (Don’t show confirmation
messages).
Tip:  To confirm the optics alignment results or to show the message to verify that

each Part has been completed, set it to I (Show confirmation messages).

Save az.. | Set default conditionz

- tartup.. | D
: _;| Run
- Shutdawn...

(2) Click the Run button on the flow bar.

Save az... | Set default conditions

- Startup... EIEJ S

= Shutdowr...

2

1 Opticz aligament [PB/FSA)

O

@Tip: After executing a Package measurement, the

mark appears on a button on the

flow bar. The mark indicates that the Part@orresponding to the button is in

progress.

'g‘ Startup... J
i Shutdown. .

@ 1 Optics Aligrmert (PE/PSA]

il

15
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2. Measurement procedures

(3) If the following message appears, click the No button.

SmartlLab Guidance

Start from the selected Part,

o [es]: Start From the selected Part,
[Ma]:Start From the beginning.
[Cancel]:Cancel

Mo Zancel

& CAUTION: Ifthe current hardware configuration setting is different from
that for the operation of the General Package
measurement, the measurement will be aborted and the

Hardware Configuration dialog box will open. If this

happens, replace the configuration units (e.g., the

attachment) as prompted by the message in the dialog box.

2.6 Changing configuration units

=

(4) A message will prompt you to replace optical devices in the middle of the measurement.
Confirm the message and click the OK button.

.................................

(074 Stop

16  General Package Measurement Rigalcu



2.5 Executing a Package measurement

(5) When the following message appears, place the height reference sample plate on the attachment
and insert the center slit into the height reference sample plate. If another message appears at
the same time prompting for replacement of the optical device(s) such as the selection slit,
install the specified optical device(s) as indicated by the message.

I Hide figures
Flace the height reference sample plate on the attachment.

L

height referenece sample plate

Tnaeprt. Aarlentinn a2lit PR v CRO nmtdf.

->= Selection =lit BB is cutrently on CEO unit.
L

=
=t - — -
T - T {

Insert Center slit in height reference sample plate.

*
B e T

Ok Sktap

@Tip: When the Hide figures box is checked, only the message is displayed without
figures.

¥ Hide figures
Place the height reference sample plate on the attachment.

=

Inzert selection slic PB in CEO unit,
=» felection slit BB is currently on CEO unit.

Insert Center slit in height reference sample plate,

QK Skop

(6) Click the OK button to execute optics alignment.
The optics alignment will be performed under the recommended conditions, and it will be

completed in about 10 minutes.

Rigalcu General Package Measurement 17



2. Measurement procedures
8o B
(7) The specific procedure in this step depends on the setting or on the flow bar. Follow
the directions given below.

When E’J (Don’t show confirmation messages) is set:

The optics alignment results will be registered in the optics management database.

84 o o

When (Show confirmation messages) is set:

1. The following message will appear to verify the optics alignment has been completed.
Click the OK button.

Message |EJ
Optics alignment has been completed.
............. o -

2. The Optics Alignment Results dialog box will appear. Confirm the results and click the
Register button. The optics alignment results will be registered in the optics management
database.

Optics Alipnment Results E|

Dptics details Hardware canfiguration
s ] Abs, posi,.. ] Position Inkensiky Date G Type: Open, Raota
@z-Theta  0.3633deg 0 deg Empty Emply g‘;ﬁslmgtir S
@52-Thet,., 0.0000deg 0 deg Emply Emphy Eaze attachment config.: Std. chi
Eiomega  0.5013deg 0 deg Empty Ernphy ﬁttadchr?erlytl: ?t‘l”-itllmén,H_HdHy,tXﬁ-
ncident e andard incident i
@Ts “helen,,; I Erpty FpEY Receiving it # 2 Standard recer
s -1.56187... 0 mm Empty Empty Receiving =it # 1: Standard rece
Zd -0,09906,.. 0 mm Ernpty Empky Aftanuator: Standard Attenuator
&: 0.0000 mm 0 mm Ermpty Empty Detectar1: SC-70
< [ ¥
Fegizter Do niot register ........ C ancel ........

f CAUTION: Clicking the Do not register button sets the zero offset
value for each axis, but does not register the optics
alignment results in the optics management database.
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2.5 Executing a Package measurement

@Tip: After completion of the optics alignment, the ~ mark indicated on the Optics
Alignment (PB) button on the flow bar moves t®he Sample Alignment button.

' 1 Opticz Alignment [FEB] 1 Opticz Alignment [FEB]
2 Sample Alignment o 2 Sample Alignment
< <

(8) The following message will appear. Based on this message, place the sample spacer on the
attachment, place the wafer sample plate on the sample spacer, and place the sample on the
wafer sample plate. If another message appears at the same time prompting for replacement of
the manual exchange slit(s) such as the length limiting slit, install the specified manual
exchange slit(s) as indicated by the message.

I Hide figures
OPlace the sauple spacer (0-3 muw) and the wafer sample plate (standard) on the attachment.
Place the sauple on the wafer sanple plate,
Ve T A
sataple spacer wafer sarple plate wafer saraple

Insert length limiting =s1it 5 (nm) in incident slit box.
=» Length limiting 3lit 10 (mm) is currently on incident slit hox.

v
sl

t Rl Besmel

Ok Skop

(9) Click the OK button to execute sample alignment.
Direct beam half cut alignment and surface normal alignment will be performed under the

specified conditions. The sample alignment will be completed in about 10 minutes.

Only when H (Show confirmation messages) is set on the flow bar, the message will appear

to verify the sample alignment has been completed. Click the OK button.

Sample alignment has been completed.

Stop
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2. Measurement procedures

@Tip: After completion of the sample alignment, the mark indicated on the Sample

Alignment button on the flow bar moves to the @eneral Measurement button.

' 2 Sample Alignment ‘ 2 Sample Alignment
3 General Meazurement ‘ ' 3 General Measurement

(10) If the manual exchange slit(s) differs from those specified in the General Measurement dialog
box, a message will appear like below. If instructed by the message, install the specified
manual exchange slit(s) as prompted.

I Hide figures
Insert length limiting slit 10 |(mm) in incident slit box.

=» Length limiting =lit 5 (mm) is currently on incident =lit hox.
v

L ey ——— -t
sl eyl

Inztall PSR 0.5deg in ROD adaptor.
-» PSR open ig currently on BOD adaptor.

. 2 p ]
=51 ur 0TI { =
Ok Skop

(11) Click the OK button to execute a data measurement.
The data measurement will be made under the specified conditions.

(12) After completion of the measurement, the measurement data will be saved under the file name
set in Subsection 2.3.3 (2).

Only when E’J (Show confirmation messages) is set on the flow bar, the message will appear

to verify the data measurement has been completed. Click the OK button.

Message [ﬁ|

@ b eazurement hagz been completed.

ook Stop

This is the end of the General Package measurement.
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2.6 Changing configuration units

2.6 Changing configuration units

After a Package measurement (or Part) is executed, and the hardware configuration is not set for the
Package measurement or the Part, the Hardware Configuration dialog box will open. A message
appears below the dialog box prompting you to change the configuration units preventing the use of
the Package measurement or the Part.

For example, if the target has been set to Mo in the X-Ray Generator dialog box, the displayed
message will show “Target: Change Mo to Cu.”, since the target must be Cu for the General Package
measurements.

é CAUTION: Execution of the Package measurement or Part aborts
when the Hardware Configuration dialog box appears.

Hardware Configuration

Base Attachment Config.
Attachment
1]

I @ D

l

=l

ologely
o0

Goniometer /

3k Hemnetic CEO wnit |SmartLab[|n7pIane] Standard receiving shit box # 1 SC-70
Mo Standard incident optical urit Standard receiving unit 3 1
1mm = 10mm Standard incident shit box = — Standard receiving optical urit # 2
Marmal Lok G Stg Standard receiving slit box # 2
3.000k (0. 002K Step] ,W Standard Attenuator
20~B0kY(1 kY Step)
27B0ma[1mé Step) i e

R=Ryp

Target :Change Mo to Cu

Update ‘ Cloge |

Fig. 2.6.1 Hardware Configuration dialog box

If the Hardware Configuration dialog box appears, replace the configuration units as prompted by
the message in the dialog box and update the contents of the Hardware Configuration dialog box.
This procedure is described below.

(1) Change the target in the x-ray generator from Mo to Cu. For sealed tubes, replace the Mo tube
with the Cu tube.
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2. Measurement procedures
(2) Click the X-Ray Generator button to open the X-Ray Generator dialog box.
X-Ray Generator
I ame: | £ ! _J
Taiget: lm -
kal K.a Ka Kb | Filter Defalt
070931 [0.71361 10.710748|0.63230 i
Focus: ]'Imm # 10mm ﬂ
Focuz bupe; Maormal
Maw. load: |3.IIIEI 3.000kRA0. 002k
Pz tube vaoltage: 150 20-B0KV[TkW Step)
hax. filament current; Iﬁ 2-B0mA[1ma, Step)
K Cancel
Fig. 2.6.2 X-Ray Generator dialog box
(3) Select Cu in the Target box. Change any other parameters as necessary.
(4) Click the OK button to close the dialog box.
(5) If necessary, make changes for Incident Optics, Receiving Optics, and Detector in the same
way.
(6) Click the Update button in the Hardware Configuration dialog box.
(7) Confirm that the Hardware Configuration dialog box displays the message “Hardware check
OK?”, then click the Close button to close the dialog box.
27E0mA(Tmé Step) AT
N
Hardware check
K.
= —
C CAUTION: To execute the measurement once again, click the Run
button on the Package Measurement flow bar or the
Execute button in the applicable Part dialog box.
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2.7 Shutdown

7. Shutdown

After completion of all measurements, turn off the x-ray generator as described below.

(1) Click the Shutdown button on the flow bar to open the Shutdown dialog box.

| = |

Save az.. ‘ Set default conditions ‘
‘g‘ Startup... E
- Run
- Shutdown....

(2) Uncheck the Execute box.

Shutdown

Shutdown conditions

WG set |G Off B2

YWoltage(kW]: Current[ma]: | 1

Execute ‘ (] 4 Cancel ‘

Fig.2.7.1 Shutdown dialog box
(3) Select XG Off in the XG set box.
(4) Click the Execute button.

(5) The shutdown operation is executed. The x-ray generator will be turned off in about 10
minutes.

@Tip: For information on other functions available from the Shutdown dialog box,
refer to Chapter 21 of the SmartLab Guidance Reference Manual (ME13365A).
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Shoulder of Koy radiation?

A 2-theta/omega scan of Si(004) collected with multilayer mirror and slit collimation optics is
shown in the figure. A shoulder as indicated by the arrow in the figure can be observed on the
lower side of the Cu Kq ; diffraction peak when a single crystal that gives high diffraction
intensity is used as the sample. The radiation whose wavelength corresponds to this shoulder is
called a “K satellite” or a “nondiagram line.” The radiation is known to come from an electronic
level created by a doubly ionized atom and has slightly higher energy than that of the ordinary
Ka; created by a singly ionized atom. Since the excitation probability of this radiation is
extremely low, the K satellite (nondiagram line) is observed only when the diffraction intensity
of the Cu Ka radiation is high.

Reference: “X-Ray Spectroscopy: An Introduction (Springer Series in Optical Sciences)”,
by B. K. Agarwal, Springer

CuKaz

g . m CuKa:
N
A Vj/J \\
ol

CuK?#B

Int

60 62 64 66 68 70 72 74
20/w [° 1]



3.1 Executing the Optics Alignment Part

3. Executing a Part individually
In this chapter, how to execute the following Parts individually is described.

Optics Alignment (PB) Part
Sample Alignment Part
General Measurement Part

1. Executing the Optics Alignment Part

Described below is how to execute the Optics Alignment (PB) Part. The other Optics Alignment
Parts can be executed in the same way.

(1) Click the Optics Alignment (PB) button on the flow bar to open the Optics Alignment (PB)

dialog box.

Optics Alignment (PB)

Current attribute Bragg-Brentano focuszing

Destination attribute  Medium resolution parallel beam/RS

J:';

| Change optics [quick alignment only]

Optics alignment namei (@t edium regolution PE LJ
1
[~ Print out results after alignmment 4

Execute ‘ Iport;.. ‘ Ewport... ‘

Fig.3.1.1 Optics Alignment (PB) dialog box

(2) Uncheck the Change optics (quick alignment only) box.

3)

@Tip:

Check the Change optics (quick alignment only) box to switch optics for the
data measurement using the alignment results stored under the selected optics
alignment name by performing a quick alignment.

the Optics alignment name box, select a location for storing optics alignment results.

@Tip:

To store optics alignment results under a new optics alignment name, click the
OK or Cancel button to close the Optics Alignment (PB) dialog box. Then,
select the Optics Management command from the Options menu to open the
Optics Management dialog box and add a new optics alignment name. After
adding a new optics alignment name, return to step (1) in this section. For more
information on creating an optics alignment name, refer to Chapter 17 of the
SmartLab Guidance Reference Manual (ME13365A).

Rigalcu
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3. Executinga Part individually

(4) To print the optics alignment results, check the Print out results after alignment box.

@Tip: If both the Change optics (quick alignment only) and Print out results after
alignment boxes are checked, the alignment results stored under the selected

optics alignment name will be printed.

(5) Click the Execute button in the Optics Alignment (PB) dialog box.
(6) Optics alignment is executed followed by steps (5) through (7) in Section 2.5.

& CAUTION: Ifthe current hardware configuration setting is different from
that for the operation of the Optics Alignment (PB) Part,

the optics alignment will be aborted and the Hardware

Configuration dialog box will open. If this happens, replace

the configuration units (e.g., the attachment) as prompted
by the message in the dialog box.

2.6 Changing configuration units

=
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3.2 Executing the Sample Alignment Part

2. Executing the Sample Alignment Part
(1) Click the Sample Alignment button on the flow bar to open the Sample Alignment dialog
box.

Sample thickness{mm’ Ilﬂi Bl Surf rmsnt conditions:
Sample widthimm) 10.0 Alignment criteria  |Skandard -
Sample height{nim) 10.0 Surface density Mediurm -

W Clear omega offset ¥ Setchi, phi=0

(% Run recommended sequence (" Customize conditions i

v

I~ Putiz

2l
Execute Import... | Export... ‘ (6] 4 Zancel |
Fig.3.2.1 Sample Alignment dialog box

(2) Enter the sample thickness, sample width and sample height in the Sample thickness (mm),
Sample width (mm) and Sample height (mm) boxes.

@Tip: The sample thickness, sample width and sample height refer to the dimensions
(unit: mm) of the sample in the directions shown below.

Incident direlct_ionoof sample
x-ray when ¢=0 hev// M
/ Sample width
<z
Sample |
thickness 4\

(3) Check the Direct beam half cut alignment conditions box.

(4) If the incident x-ray angle to the sample surface has to be precisely determined to make a
measurement such as a reflectivity measurement, check the Surface normal alignment
conditions box.

(5) If the Surface normal alignment conditions box is checked, select Standard in the
Alignment criteria box. And select the nominal density of the surface layer from Very low,
Low, Medium, or High in the Surface density box.

@Tip: For more information on the alignment criteria and the nominal density of the
surface layer, refer to “Sample Alignment Part” Help Topic of the online help
section of the SmartLab Guidance software.

Rigalcu
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3. Executinga Part individually
(6) Check the Clear omega offset and Set chi, phi = 0 boxes.

@Tip: If the results of the previous sample alignment are kept, the next sample
alignment uses this position as a reference and may not work correctly. In
ordinary cases, check the Clear omega offset and Set chi, phi = 0 boxes.

(7) Select the Run recommended sequence radio button.

@Tip: To confirm or set the scan conditions, select the Customize conditions radio

button, then click the Customize button.
2.4.1 Customizing Sample Alignment Part conditions
=
(8) Click the Execute button in the Sample Alignment dialog box.
(9) Sample alignment is executed followed by steps (8) and (9) in Section 2.5.

C CAUTION: If the current hardware configuration setting is different from
that for the operation of the Sample Alignment Part, the
sample alignment will be aborted and the Hardware
Configuration dialog box will open. If this happens, replace
the configuration units (e.g., the attachment) as prompted
by the message in the dialog box.

2.6 Changing configuration units
=
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3.3 Executing the General Measurement Part

3. Executing the General Measurement Part

(1) Click the General Measurement button on the flow bar to open the General Measurement
dialog box.

General Measurement FEJ
File name I Ci\Documents and SettingshadministratoriMy DocumentsiRigakuTest, D
Sample name I
Memo I

| Mar Dt ]

i - e ]

Soller PSC I5L PSA Soller

(dea) (rim) {deq) (deq) Deteckor #1 {SC-70) -
[Nene | [100 | mene | [mene | | Read current slis I

e e

Exec. Scan axis Made Range Skart Skop Step Spesd 15 R51 RS2 Attenuator Comment Measurement;

(deq) (ded) (ded)  Duration timem i arigin
T I O A N u oy
1 ¥ [o-Thetajomega  +||cortinuous + [[absalte w| 30000 [Booooo [o.oto0  [sooon  [1ooo [Looo | | - 5etup...i1
2 [Fihetslomeen =] |continions =] [Abesine =] 50000 [oo0on [ooio0 | soooo. [ 10w [noe | | = o |
OO T e e Y I | -
N T s s T e I |
5 I [iThiaiones ] [continms = || Abwiie =] 30080 J | s | ] ~
& [ [eaionems  =||crtnn =|[fbemide < 2000|0000 [Gomd  |Z060 [1o0 100 | [ =
8 I~ [Eatetaionesa _=|[contiucus_=][atsaiie <] =000 [éomem [oaen | | [ I [ |
e s e ) ) L B N ) B | B Y

I~ Drive the 4 axes ko the current zero positions after the measurement completed.

=

Calculated scan duration ; 00:25:40

Execute Import, ., I Export.., ‘ Ok I Cancel

Fig.3.3.1 General Measurement dialog box

(2) Set the folder to store the measurement data and the name of the measurement data file in the
File name box in the Save measurement data section. After completing the data measurement,
the measurement data will be saved with the specified file name.

1. Click the [...] button to open the Save As dialog box.

(9]

Save As
Save in: ||,|__"| My Diocurments _'_1 = ek B3~

!uﬁ Py Music
= ]
Fﬂ My Pickures

File name: ]FligakuT ezt ras
Save as tupe: ]H.&S[“.ras] _v_J Cancel

Fig.3.3.2 Save As dialog box

2. Enter the settings in the Save in and File name boxes.

3. Click the Save button.
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3.

Executing a Part individually

(3) Enter any required information in the Sample name and Memo boxes (optional).

(4)
()

(6)

(7)

®)
9)

A

CAUTION: The information entered here will be saved to the file. Any
number of characters may be entered, but only the first 30
characters of the sample name and the first 84 characters
ofthe memo will appear on the printed measurement data.

Set the manual exchange slit conditions.

Confirm that the currently-installed detector is selected from Detector setting.

AN

CAUTION: If another detector is selected, optics alignment and sample
alignment will be required using the selected detector
before executing this Part.

Set the measurement conditions.

@Tip: To set the manual exchange slit conditions or measurement conditions, refer to

“General Measurement Part” Help Topic of the online help section of the
SmartLab Guidance software.

If the four axes (2-theta, omega, chi, phi) are driven to the current zero positions after the data

measurement, check the Drive the 4 axes to the current zero positions after

measurement completed box.

the

Click the Execute button in the General Measurement dialog box.

Data measurement is executed followed by steps (10) through (12) in Section 2.5.

C CAUTION: If the current hardware configuration setting is different from

that for the operation of the General Measurement Part,
the data measurement will be aborted and the Hardware
Configuration dialog box will open. If this happens, replace
the configuration units (e.g., the attachment) as prompted
by the message in the dialog box.

2.6 Changing configuration units

=
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Troubleshooting

Problem

Response

Previously saved conditions
cannot be imported through the
Optics  Alignment (PB) dialog
box.

Confirm that the user name displayed on the title bar of the
main window is correct.
Add the name of the optics alignment again in the Optics
Management dialog box.

Previously  saved conditions
cannot be imported through the
Sample Alighment dialog box.

Confirm that the user name displayed on the title bar of the
main window is correct.

Previously  saved conditions
cannot be imported through the
General  Measurement  dialog
box.

Confirm that the user name displayed on the title bar of the
main window is correct.

Package measurement cannot be
executed.

Check to see if the XG output is as specified.
Check to see if the door of the radiation enclosure is closed.

Clicking the OK button in a
message box will result in the
same message box reappearing.

Confirm that the specified slit and other devices are
installed correctly. Also, make sure that the necessary
devices have not been removed.

Sufficient intensity cannot be
obtained for data measurement.

Check to see if an absorber is inserted in the receiving slit
box.

Confirm that the XG output has reached the specified
levels.

Measure the Si wafer reference sample using the Run
recommended sequence mode and check the intensity.
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