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1.1 Quick Theta/2-Theta Scan (Bragg-Brentano focusing) Package measurement

1. Package measurement flow
1.1 Quick Theta/2-Theta Scan (Bragg-Brentano focusing) Package measurement

Figure 1.1.1 shows the procedural flow for a Quick Theta/2-Theta Scan (Bragg-Brentano

focusing) Package measurement.

@Tip: If the measurement is performed with the height reference sample plate, the
measurement can begin immediately after completion of the optics alignment
and sample positioning on the height reference sample plate, eliminating the
need for sample alignment. Sample alignment must be performed if you use the

wafer sample plate.

1. Select Package Measurement task.

2. Select Quick Theta/2-Theta Scan (Bragg-Brenetano focusing)
Package measurement.

3. Set Optics Alignment (BB) Part conditions.

)

4. Set Sample Alignment (BB) Part conditions.

I

5. Set Quick Theta/2-Theta Meas. (BB) Part conditions.

)

6. Run Package measurement.

)

7. Executing optics alignment.

Y.
8. Using the height reference sample plate?

No

9. Executing sample alignment.

I

10. Executing quick theta/2-theta measurement. L

End

l:l User actions l:l Guidance software actions

Fig.1.1.1 Quick Theta/2-Theta scan (Bragg-Brentano focusing) Package measurement
procedural flow
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1.

Package measurement flow
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the optics alignment is started.
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1.2 Precise Theta/2-Theta Scan (Bragg-Brentano focusing) Package measurement

1.2 Precise Theta/2-Theta Scan (Bragg-Brentano focusing) Package measurement

Figure 1.2.1 shows the procedural flow for a Precise Theta/2-Theta Scan (Bragg-Brentano

focusing) Package measurement.

@Tip: If the measurement is performed with the height reference sample plate, the
measurement can begin immediately after completion of the optics alignment
and sample positioning on the height reference sample plate, eliminating the

need for sample alignment. Sample alignment must be performed if you use the

wafer sample plate.

Start

1. Select Package Measurement task.

I

2. Select Precise Theta/2-Theta Scan (Bragg-Brenetano focusing)
Package measurement.

A

3. Set Optics Alignment (BB) Part conditions.

I

4. Set Sample Alignment (BB) Part conditions.

)

5. Set Precise Theta/2-Theta Meas. (BB) Part conditions.

)

6. Run Package measurement.

)

7. Executing optics alignment.

- . Y
8. Using the height reference sample plate? =

No

9. Executing sample alignment.

.

10. Executing precise theta/2-theta measurement. -

:

End

|:| User actions |:| Guidance software actions

Fig.1.2.1 Precise Theta/2-Theta Scan (Bragg-Brentano focusing) Package measurement
procedural flow
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1. Package measurement flow
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1.3 General (Bragg-Brentano focusing) Package measurement

1.3 General (Bragg-Brentano focusing) Package measurement

Figure 1.3.1 shows the procedural flow for a General (Bragg-Brentano focusing) Package

measurement.

@Tip: If the measurement is performed with the height reference sample plate, the
measurement can begin immediately after completion of the optics alignment

and sample positioning on the height reference sample plate, eliminating the

need for sample alignment. Sample alignment must be performed if you use the

wafer sample plate.

Start

1. Select Package Measurement task.

!

2. Select General (Bragg-Brenetano focusing)
Package measurement.

A

3. Set Optics Alignment (BB) Part conditions.

I

4. Set Sample Alignment (BB) Part conditions.

)

5. Set General Measurement (BB) Part conditions.

)

6. Run Package measurement.

)

7. Executing optics alignment.

- . Y
8. Using the height reference sample plate? =

No

9. Executing sample alignment.

.

10. Executing data measurement. -

:

End

|:| User actions |:| Guidance software actions

Fig. 1.3.1 General (Bragg-Brentano focusing) Package measurement procedural flow
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1. Package measurement flow
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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 |
- it K.
: J Fun
- Shutdown....

(2) Uncheck the Timer box.

©)
(4)
(%)

(6)
(")

Startup -

T
(¥ Start " End
| 9113/2008 | |01:01:01 =
Estimated BE: 2006/09/13 02.16:43

Generator usage: l Use everpday LJ
PAER-T-H | Set LJ

Yoltagelkh]: |40 Currentmé] ;|30

Execute k. Cancel

Fig. 2.1.1 Startup dialog box
Select an appropriate setting in the Generator usage box, based on the frequency of XG usage.
Select Set in the XG set box.
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

Click the Execute button.

The aging operation begins. The XG output will be set to the values entered in step (5) within
30 to 60 minutes.

f CAUTION: If Not used for more than 3 weeks is selected in the
Generator usage box, the aging operation will take
approximately five hours.

@Tip: For other functions available from the Startup dialog box, refer to Chapter 21 of
the SmartLab Guidance Reference Manual (ME13365A).

Rigalcu
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2. Measurement procedures
2. Hardware setup
Before measurement, the equipment configuration must be set up for a Quick Theta/2-Theta Scan
(Bragg-Brentano focusing), Precise Theta/2-Theta Scan (Bragg-Brentano focusing), and
General (Bragg-Brentano focusing) Package measurements.
The hardware setup method is described below.
(1) Select the Hardware Configuration command under the Options menu to open the
Hardware Configuration dialog box.
ealdfalned Window  Help
Optics Managemenk
Hardware Configuration
Attenuator Correction Fackars
Detectar Setup 4
SequenceBuilder r
Enviranment
(2) The Hardware Configuration dialog box shows the current hardware configuration.
Hardware Configuration fz|
Base Attachment Config.
> : = Attachment Detector
9 VIR
|| =t Receiving Dpticsj
| & |
SmartlLa Eg = |
X-RAY QIFF1ACH:|ME'IER Q0 ,Ill
Ganiometer /
3kW’Hermet|c E;D‘”un\t — |.‘5n:ar1t::a.l;[l;1-plana] St;ndard lecewlng slit bow # 1 . SC?D
Mo Standard incident optical unit Standard receiving unit #1
Tmm % 10mm Standard incident slit box - ——— Standard receiving optical unit # 2
Momnal = b Standard receiving slit box # 2
3.000k[0.002KW Stepl IW Standard Attenuator
20-B0KV{TKY Step)
2~B0mA mé Slep) “Allachiien
o |
Update Cloze
Fig.2.2.1 Hardware Configuration dialog box
(3) Table 2.2.1 shows the hardware configuration that enables the Quick Theta/2-Theta Scan
(Bragg-Brentano focusing), Precise Theta/2-Theta Scan (Bragg-Brentano focusing), and
General (Bragg-Brentano focusing) Package measurements. 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).
8 Quick Theta/2-Theta / Precise Theta/2-Theta / General (Bragg-Brentano focusing) Package Measurement Rigealou



2.2 Hardware setup

Table 2.2.1 Hardware configuration for the Quick Theta/2-Theta Scan (Bragg-Brentano
focusing), Precise Theta/2-Theta Scan (Bragg-Brentano focusing), and

General (Bragg-Brentano focusing) Package measurements

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 Quick Theta/2-Theta Scan (Bragg-Brentano focusing),
Precise Theta/2-Theta Scan (Bragg-Brentano focusing), and General (Bragg-Brentano
focusing) Package measurements will not be made unless the Cu target is used. For sealed

tubes, you must replace the Mo tube with the Cu tube.

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

X-Ray Generator

Mame:

Target:

EX ]

K.al Fa

Ka Kb | Filter

0.70931 |0.71361 |0

Facus:
Facs tipe:

Maw. lnad:

[3.00° 3 000KW(0.002KW

-
Default

F10748|0.63230  Zr

|_1 — 1]

|.I:\h:urmal ']

Mas, tube voltage: |60 20-60KV(1KY Step]
Maw. filament current: TE_I:I_ 260 Trmd Step)

(] Cancel

Fig.2.2.2 X-Ray Generator dialog box
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2. Measurement procedures

(5) Select Cu in the 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
¥Hay Generator
/
|
|f ==
L&D |
'S |
x-ﬂwcﬁﬁ‘tatcwunn ng |
\ Goniometer /
3k\p\pr Hermehc EBDunlt |;r‘n:ar‘t“L‘a‘l‘:‘[I‘n-plane] S‘t‘ancllanél rac;iving alit bow 41 - SE?D -
Cu Standard incident optical unit Standard receiving unit # 1
Tom % 10mm Standard incident slit box Standard receiving optical unit # 2
Marmal Standard receiving slit box # 2
2.000kMA(0. 002k Step) |Std_ chi cradle Standard Attenuator
20~B0KV(1KY Step]
2~E0mA(TmA Stepl
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 Quick Theta/2-Theta Scan (Bragg-Brentano focusing), Precise
Theta/2-Theta Scan (Bragg-Brentano focusing), and General (Bragg-Brentano focusing)
Package measurements are shown in the table below.

Package measurement Configuration Parts

Quick Theta/2-Theta Scan e Optics Alignment (BB)
(Bragg-Brentano focusing) e Sample Alignment (BB)

® Quick Theta/2-Theta Meas. (BB)
Precise Theta/2-Theta Scan e Optics Alignment (BB)
(Bragg-Brentano focusing) e Sample Alignment (BB)

e Precise Theta/2-Theta Meas. (BB)
General e Optics Alignment (BB)
(Bragg-Brentano focusing) e Sample Alignment (BB)

e General measurement (BB)

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 (9).
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2. Measurement procedures

2.3.1 Setting Optics Alignment (BB) Part conditions

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

Optics Alignment (BB) X

Current attribute .Hedium resu:ul.ut.ic:n para.llel Eeamx’HS

Dezhination attribute Eragg-ﬁrentanu focusing

b

[ Change opticz without alignrient

Optics alignment name |@BE focuging Li

[ Print out resulks after alignment

Execute ‘ Irpart... ‘ Export. . ‘

Fig.2.3.1 Optics Alignment (BB) dialog box
(2) Uncheck the Change optics without alignment box.

@Tip: Check the Change optics without alignment box to switch optics for the data
measurement using the alignment results stored under the selected optics
alignment name without performing optics 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 (BB) 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 without alignment 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 (BB) Part conditions

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

Sample Alignment (BB)

{* Use the height reference sample plate (no height alignment)

T Curved sample (2 scan only)

=

~ Flat sample

- g i s
* Run recommended sequence [ Cuskomize conditions

[ Print alignment result L]

Execute ‘ Imnport... ‘ Expoart... ‘ Cancel ‘

Fig.2.3.2 Sample Alignment (BB) dialog box
(2) To perform a data measurement using the height reference sample plate without performing
sample alignment, select the Use the height reference sample plate (no height
alignment) radio button.

@Tip: If one of the sample holders described in Section 2.8 is used or if the sample can
be aligned visually to the reference position of the height reference sample plate,
we recommend selecting the Use the height reference sample plate (no height

alignment) radio button.

2.8 Sample preparation

=

(3) To perform sample alignment, select the Curved sample (Z scan only) or Flat sample
radio button and enter the thickness of the sample in the Sample thickness (mm) box.

@Tip: Use the wafer sample plate for sample alignment. Selecting the Curved sample
(Z scan only) radio button sets the sample spacer and performs the vertical
sample position (Z scan only) alignment.

(4

~

To print the sample alignment results, check the Print alignment result box.

@Tip: If the Use the height reference sample plate (no height alignment) radio
button is selected and the Print alignment result box is checked, only the
alignment positions of the axes of the current optics will be printed.
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2. Measurement procedures

(5) 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 (BB) Part conditions

=

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

2.3.3 Setting Quick Theta/2-Theta Meas. (BB) Part conditions

(1) Click the Quick Theta/2-Theta Meas. (BB) button on the flow bar to open the Quick
Theta/2-Theta Meas. (BB) dialog box.

Quick Theta/2-Theta Meas. (BB)

File narme ] Ci\Documents and SettingsismartLabiMy DocumentsiRigakuTest, ras B

Sarnple name |

Mermo ]

sEhEl 1t condibion:
R e e Ok e A TS e ) L

Sample 1Inu:|rganic -

Step " Fine f* Standard " Coarse
Speed " Slaw * Standard ™ Fast
Manaochromatization {* K beta fiter method (" Diffracted beam monochromator method
* Run recommended sequance © Custamize conditions ISLOfilit
Calculated scan duration ;0052145 j

Execute Irnport... ‘ Expork. .. ‘ Ok Cancel ‘

Fig. 2.3.3 Quick Theta/2-Theta Meas. (BB) 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 quick
theta/2-theta measurement, the measurement data will be saved with the specified file
name.

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

Save As

|ﬁ My Docurments _:_j e rj{ -
@My Music

|E'| My Pickures

Savein:

File name:; |HigakuT estras
Save as tupe: jFE.-‘l'-.S[“.ras] LJ Cancel

Fig. 2.3.4 Save As dialog box
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2. Measurement procedures

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

3. Click the Save button.

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

f 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) In the Sample box, select the type of sample to be measured from Inorganic, Organic,
Mineral, or Metal. If the sample is a mixture of different material types or the material of
the sample is unknown, select Unknown.

(5) Select the Standard radio button for Step.

@Tip: Selecting the Standard radio button sets the step width to 1/5 of the FWHM
(0.1 °) of ordinary diffracted beams. If the step width is suspected to be narrower
or wider than 1/5 the FWHM (0.1°) of ordinary diffracted beams, select Fine or
Coarse.

(6) Select the Standard radio button for Speed.

@Tip: Selecting the Standard radio button will result in measurement duration of 15 to
30 minutes. The data thus obtained should cause no problems in the phase ID
analysis of an ordinary sample. However, if you wish to improve the quality of
the measurement data, select Slow. To shorten measurement duration, select
Fast.

(7) Select the K beta filter method for Monochromatization.

@Tip: If the diffracted beam monochromator unit (option) is available, it is
recommended to select the Diffracted beam monochromator method radio
button. This setting removes almost all x-rays (K x-rays, continuous Xx-rays,
fluorescent x-rays, etc.) other than those of the sele@ed wavelength and provides
measurement data with a low background level.

(8) 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.
2.4.2 Customizing Quick Theta/2-Theta Meas. (BB) Part conditions
[
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2.3 Setting Package measurement conditions

()

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.

eggqi\é/jp:a fo| & fonditions stored inthat filg . /&y = B~

Ilgﬁ Iy MISic
|2 My Pictures

File hame:; |BBnpticsD efault zqp
Save as lype: |F'ackage files*. zqp] _Y_J Cancel

~ # [General [medium resolution PB/PSA)

: P R ) P R R A e m a N | =
< J 2
BB opticsDefault. zgp <C:AD Dcumen@
Save az.. Set default conditions ‘
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2. Measurement procedures

2.3.4 Setting Precise Theta/2-Theta Meas. (BB) Part conditions

M)

Click the Precise Theta/2-Theta Meas. (BB) button on the flow bar to open the Quick
Theta/2Theta Meas. (BB) dialog box.

Precise Theta/2-Theta Meas. (BB)

File name | CDocuments and SettingsiSmartLabiMy DocumentsRigat J

Sample ]

Memo I

Sample width (] 20.0 (¢ Use pre-measurement resulks [} Change thresholds

Sample height {rmm) 15.0
Theta/2-theta measurement range (deg) |20-UUUU = |90.UDUD

Step (deqg) 17 ¥ | of FiHM ™ Use specified values

Duration time (sec)  Set duration For 10000 '] counks at peak,

Monochromatization ™ K betafilker method ¢ Diffracted beam monochromator method

Calculaked scan durakion  00:23:20 (+ Run recommended sequence 7 Customize conditions

Execute Import, .. ‘ Expaort... ‘ oK Cancel

LBl

|

)

Fig. 2.3.5 Precise Theta/2-Theta Meas. (BB) dialog box

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 precise

theta/2-theta 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'IDI by Documents j e I:_nF =

Ilr_*| My MUsic
| &
Iu‘-ﬂ My Pictures

File hame:; |HigakuT est.raz
Save a3 twpe: |F|.-'-‘-.S[“.ras] _v_J Cancel

Fig.2.3.6 Save As dialog box
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2.3 Setting Package measurement conditions

2. Enter the settings in the Save in and File name boxes.
3. Click the Save button.
(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) Enter the sample width and sample height in the Sample width (mm) and Sample height
(mm) boxes.

; Tip:  The 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

JA

Sample |
thickness /I\

(5) Enter the scan range in the Theta/2-Theta measurement boxes. Enter the start angle in the
left box, and the stop angle in the right box.

(6) Select 1/7 in the Step (deg) box.
(7) Select 10000 in the Duration time (sec) box.

@Tip: The duration time will be calculated so that the intensity of the highest peak
becomes the selected value (unit: counts).

(8) Select the K beta filter method radio button for Monochromatization.

@Tip: If the diffracted beam monochromator unit (option) is available, it is
recommended to select the Diffracted beam monochromator method radio
button. This setting removes almost all x-rays (K x-rays, continuous Xx-rays,
fluorescent x-rays, etc.) other than those of the sele@ed wavelength and provides
measurement data with a low background level.

(9) Select the Use pre-measurement results radio button for FWHM and intensity settings.

@Tip: To set the threshold of FWHM or intensity, or to set the FWHM and intensity
when pre-measurement has been already made, refer to “Precise Theta/2-Theta
Measurement (BB) Part” Help Topic of the online help section of the SmartLab

Guidance software.
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2. Measurement procedures

(10) Select the Run recommended sequence radio button.

@Tip: First, pre-measurement is made. Second, data measurement is made under the
condition determined based on the pre-measurement results.
To confirm or set the scan conditions, select the Customize conditions radio
button, then click the Customize button.

2.4.3 Customizing Precise Theta/2-Theta Meas. (BB) Part conditions

(11) Click the OK button to close the dialog box.

@Tip: To save all the Part conditions set in Subsections 2.3.1, 2.3.2, and 2.3.4 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.

RIECLE 3 1]
e flow bal iti i ile- _ ;
Save in: | L) My Documents | 4 i

!Lﬂ My Music
|ﬂ My Pickures

File name: |BBDptiCSD efault.zqp
Save as type: |F'au:kage files(*. 2qp) :J Cancel

i # General [medium resolution PB/PSA)
& 2 A =] Trnadinira rmaslbi-e DO

< | 3

BBopticsDefault. zqp <C:AD Dcumen@
Save az... Set default conditions ‘
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2.3 Setting Package measurement conditions

2.3.5 Setting General Measurement (BB) Part conditions

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

General Measurement (BB) E|
File name ‘E:\Dotumehls and Settings\SmartLab\My Documents\RigakuT estras D
Sample name ]
Memo [

Soller/PSC I5L lPSA Soller ‘ﬁ‘ K. beta filter m;}:;:d " Diffracted heam monachiomator method

(d=g) [mm] [deg] [deg)

|50

[Exec. Secan axis Made Range Start Stop Step Speed 15 RS1 RS2 Attenuator Comment  Measursment Yoltage Cutient
[deg] (deg)  [deq) Dulatiomlimm e arigin [KY] (me]
I R M T N N M 9 vy
1 W |[Theta/zTheta = | Continuous = [Absolute = | 30000 ]900000 oozon [4ooo0 [23 [23 [0300 [open v Setn. [0 [30 :1
2 i S O [ e P e — 2 oo
s 2 et _zjAbeolne {30000 [snoaco fnozog  faooo | BE fopen =] et [ [30
« i T it s s D ) S 5 o
O T [Ty e O i o 2 D ol | N e
o (T e L Bl o i O | B G
0 s e s ol e i T | s [T
(O T e e i ] i i i | I o
OO T [ s R oo e R A T T o
Duiration time : 00:21:45 ?

Execute Impart.. ‘ Export, ‘ ak I Canicel |

=] [ra0 | |open >[50 -

fiatis:

)

Fig. 2.3.7 General Measurement (BB) dialog box

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 Documents lj = ek B

I[i-'iM';.f Music
@My Fictures

File hame: ]HigakuTest.ras

Save a3 upe: |F|.6.S[“.ras] _ﬂ Cancel

Fig. 2.3.8 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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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) Set the measurement conditions.

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

(6) Select the K beta filter method radio button for Monochromatization.

@Tip: If the diffracted beam monochromator unit (option) is available, it is
recommended to select the Diffracted beam monochromator method radio

button. This setting removes almost all x-rays (K x-rays, continuous X-rays,
fluorescent x-rays, etc.) other than those of the sele@ed wavelength and provides
measurement data with a low background level.
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2.3 Setting Package measurement conditions

(7) Click the OK button to close the dialog box.

@Tip: To save all the Part conditions set in Subsections 2.3.1, 2.3.2, and 2.3.5 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.

esﬂ.%’_aﬁ? oy € fongitions stored in that filg| . £ EB-

Ilgﬁ Iy MISic
|2 My Pictures

File hame:; |BBnpticsD efault zqp
Save as lype: |F'ackage files*. zqp] _Y_J Cancel

~ # [General [medium resolution PB/PSA)

R e ) o R i N ] a ]

¢ !

BB opticsDefault. zgp <C:AD Dcumen@

Save az.. Set default conditions ‘

|
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2. Measurement procedures

2.4 Customizing Part conditions

The user is free to set scan conditions and slit conditions of the Sample Alignment (BB), Precise
Theta/2-Theta Meas. (BB), and Quick Theta/2-Theta Meas. (BB) Parts. 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 (BB) Part conditions

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

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

Customize - Sample Alignment (BB)

(™ Lse the height reference sample plate (no height alignment)
I Curved sample (£ scan only)

{* Flat sample
Sample thickness (rm) | 3.0
Scan axls Mode Range Start Stop Step Speed

(i) () (i) (rarm/rmir)
z  |Continuous| Absolute |-4.0000 |1.0000 |o0.0400 [ 3.0000

Scan axis Made Range Stark Stoo Sten Speed
(de) (deg) (deg)  (deg/min)
Omega |Continuous| Absolute |-1.5000 [1.5000 |0.0100 | 10,0000

Scan axis Mode Range Start Stoo Steo Speed
frrirm) () (rirm) {rarn rir
Z  |Cortinuous| Relative |-0.3000 [0.3000  |o0.0040 | 1,0000

Sean axls Mode Range  Peakposition +/- FWHM  Step Spead
# times (deg)  (degmin)
Omega | Continuous | Relative x=[1.0  +|l0.0040 | 1.0000

Set recommended values |

Close

Fig. 2.4.1 Customize dialog box
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2.4 Customizing Part conditions

The conditions set in the Sample Alignment (BB) dialog box are indicated in the Sample
alignment conditions section.

(3) If necessary, set conditions in the Direct beam half cut alignment measurement
conditions and Direct beam half cut alignment measurement conditions (final

conditions) sections.

AN\

CAUTION: Clicking the Set recommended values button changes

settings in the Direct beam half cut alignment
measurement conditions and Direct beam half cut
alignment measurement conditions (final conditions)
sections to the values recommended based on the value
entered in the Sample thickness (mm) box. For more
information, refer to “Sample Alignment (BB) 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. Measurement procedures

2.4.2 Customizing Quick Theta/2-Theta Meas. (BB) Part conditions

(1) Select the Customize conditions radio button in the Quick Theta/2-Theta Meas. (BB)
dialog box.

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

Customize - Quick Theta/2-Theta Meas. (BB)

Sample Inorganic ™

Skep " Firie * Standard ° Coarse

Speed ™ Slow (* Standard " Fast

Maonachromatization (% K beta filker method " Diffracted beam monochromatar method

SallerfPSC 15 5L R51 PSA Saller RS2 15 R51 R52
{deq) {deq) (mm} {deg) (deq) {deg) {mrm} {mm} {mm} {mrm)

e =2z ~lwe ~flzF ~llopen e w[oam <]z 1315 0,300

Scan axis Mode Range Skart Stop Step Speed Attenuator Comment

(deq) {deq) ideq) {degjmin]
[Thetajz-Theta = |[contiuous =] #bsolatz [3.0000  [on.oooo  [mozon  [40000  [open v Sl

Calculated scan duration @ 00:21:45 Set recommended values

Fig. 2.4.2 Customize dialog box

The conditions set in the Quick Theta/2-Theta Meas. (BB) dialog box are indicated in the
Quick theta/2-theta measurement conditions section.

(3) If necessary, set conditions in the Slit conditions and Measurement conditions sections.

&CAUTION: Clicking the Set recommended values button changes
settings in the Slit conditions and Measurement
conditions sections to the values recommended based on
the values specified in the Quick theta/2-theta
measurement conditions section. For more information,
refer to “Quick Theta/2-Theta Measurement (BB) 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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2.4 Customizing Part conditions

2.4.3 Customizing Precise Theta/2-Theta Meas. (BB) Part conditions

M)

dialog box.

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

Customize - Precise Theta/2-Theta Meas. (BB)

Precise thetaf2-theta measurement condiians FWHN and intensity settings

Sample width (rrim} 20,0 & Use pre-measurement results || Change thresholds
Sarnple height () 18.0 FIWHM threshold (deg) 0,04

Theta/2-theta measurement range (deg) | 20,0000 . | 90,0000 Intinsity threshold (cps) | 100

Step (deg) V) < of FvHM " Use specified values

WM (e (i}
Duration time (sec)  Set duration For |10000 vl counts at peak, I !

1

Monochromatization K beta filter method ¢ Diffracted beam monochromator method

Soller/PSc 15 151 RS1 P5A Soller RS2 15 RS1 RS2
(deq) (deq) () (deq) (deq) (deq) () () () (rnrn)

[s.0 =l[oses <o +|[o.ees «|lopen <ls0 +|[03 ¥| 2199 | 1308 | o.00

Scan axis Mescle EENE Skart Stop Step Speed Attenuatar Commenk
(de) (deq) (dea) (deg/min)

[thetafz-Theta = contiuous | Abeolore [z0.0000 [ so.0000 [ 0.0100 | 3.0000 [open ]| iin

SCAM) axis Made Ranae

Stap Step Buration tme -Attenuatar Camment

(deq) {deg) (teg)

Thitajz-Theta: | »||sten || absolite | 2o.0000 | so000a. | 0.0140 Looon [open  =][0.om00 [

Calculated scan duration : 03:10:00 Set recommended values |

Close

Select the Customize conditions radio button in the Precise Theta/2-Theta Meas. (BB)

Fig.2.4.3 Customize dialog box

The conditions set in the Precise Theta/2-Theta Meas. (BB) dialog box are indicated in
the Precise theta/2-theta measurement conditions and FWHM and intensity settings

sections.
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2. Measurement procedures

(3) If necessary, set conditions in the Slit conditions, Pre-measurement conditions, and Data
measurement conditions sections.

&CAUTION: Clicking the Set recommended values button changes
settings in the Slit conditions and Pre-measurement

conditions sections to the values recommended based on
the values specified in the Precise theta/2-theta
measurement conditions section. For more information,
refer to “Precise Theta/2-Theta Measurement (BB) Part”
Help Topic of the online help section of the SmartLab
Guidance software.
When the Pre-measurement conditions box is checked,
the data measurement conditions are determined from the
pre-measurement results.
When the Pre-measurement conditions box is
unchecked, pre-measurement is not made. Only data
measurement is made under the conditions specified in the
Data measurement conditions section.

(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 quick theta/2-theta measurement when the Quick Theta/2-Theta Scan
(Bragg-Brentano focusing) Package measurement is selected. Measurement can be executed in the
same way when the Precise Theta/2-Theta Scan (Bragg-Brentano focusing) or General

(Bragg-Brentano focusing) Package measurement is selected.

@Tip: When executing optics alignment only, sample alignment only, quick

theta/2-theta measurement only, precise theta/2-theta measurement only, or
general measurement only, refer to 3. Executing a Part individually.

3 K

(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 B (Show confirmation messages).

Save az... | Set default conditions

"g‘ Startup... E
= Run
- Shutdown. .

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

| =

Save az.. ‘ Set default conditions |
- Startup... E..
: J Fun
— Shutdowr...

1 Opticz Alignment [BB]

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.

- Startup... _]

Shutdawr,..

:

9 1 Optics Alignment [BB)

4
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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

& CAUTION: Ifthe current hardware configuration setting is different from
that for the operation of the Quick Theta/2-Theta Scan
(Bragg-Brentano focusing) 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.

Lok Stop
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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.

[ Hide fiqures
@Place the height reference sample plate on the attachment,
L
height referenece sample plate

Insert selection slit BB in CBO unit.
== Zelection =lit PB is currently on CEO unit.

.@H Y H
£ 3L & "

gl Bempl
Insere Center slit in heiq‘!ic. reference sample plate,

&

4 = -
Bl " Bimel

04 Skop

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

v Hide figures
Place the height reference zample plate on the attachment.

Inzert selection slit BB in CEO unit.
-> Felection slit PB is cutrently on CEQ unit.

Inzert Center slit in height reference sauple plate.

Ok 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.
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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 @
Optics alignment has been completed.
------------- EIK Stop
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|
Optics details Hardware configuration
Axis ] Abs, posi... 1 Pasikion Intensity Date #G Type: Open, Rota
@z-Theta 0.0216deg 0 deg Empty Empty é‘zﬁstme':tir i
@0"13'35 -0.0329 ... 0Odeg Ernpty Emnply Baze attachment config.; Std, chi
&1s 0,00000 .., Omm Empty Ernphy ﬁttacllzhr?erlytl: ?tY-%Em;n_, Fh-lch!y,tKijt-
i ncident andard inzident sh
@Zs Oel008Ruy; Bog Birpy BImby: Recaiving it # 2 Standard racei
@zd -0,20375,..  Omm Empty Ernpty Receiving it # 1: Standard recer
@Z 0.0000 mm O mm Ernpty Erply Attanuator: Standard Attenuator
Detector!: SC-70
|
Do niot reqgizter Cancel
C 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

@m

After completion of the optics alignment, the mark indicated on the Optics
Alignment (BB) button on the flow bar moves®o the Sample Alignment (BB)

button.
' 1 Opticz Alignment [BB] 1 Opticz Alignment [BB]
2 Sample Alignment [BB] ' 2 Sample Alignment [BB]
& &

(8) The specific procedure in this step depends on the item selected in the Sample alignment
conditions section in the Sample Alignment (BB) dialog box. Follow the directions given

below.

When Use height reference sample plate (no height alignment) has been selected:

The following message will appear. Based on this message, insert the sample into the height
reference sample plate.

Place the height reference sample plate on the attachment.
Insert the sample into the height reference sample plate.

O

[ Hide figures

=
v

height referenece sample plate powder sarple

Skop

When Curved sample (Z scan only) or Flat sample has been selected:

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.

Flace the sample spacer (0-3 mm) on the attachment.
Place the wafer sample plate on the sample spacer.
Flace the sample on the wafer sample plate,

[o]4

[ Hide figures

sample spacer wafer sample plate powder sample

Stop
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2. Measurement procedures
(9) Click the OK button to execute sample alignment.
When Curved sample (Z scan only) or Flat sample is selected in the Sample alignment
conditions section in the Sample Alignment (BB) dialog box, direct beam half cut alignment
will be performed under the specified conditions. The sample alignment will be completed in
about 5 minutes.
Only when E“ﬂJ (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.
Message E|
® Sample alignment has been completed.
Stop
@Tip: After completion of the sample alignment, the ~ mark indicated on the Sample
Alignment (BB) button on the flow bar mo®s to the Quick Theta/2-Theta
Meas. (BB) button.
. 2 Sample Alignment [BEB] 2 Sample Alignment [BEB]
B B
3 Ouick Thetat2-Theta Meaz. [BEB) ' 3 Quick Thetas2-Theta Meas. [BE)
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2.5 Executing a Package measurement

(10) When K beta filter method has been selected for Monochromatization in the Quick
Theta/2-Theta Meas. (BB) dialog box, the following message will appear. If instructed by this
message, insert the K@ filter for Cu into the receiving slit box # 1. If another message appears
at the same time to prompt for the replacement of the manual exchange slit such as the length
limiting slit, install the specified manual exchange slit as prompted.

[ Hide fiqures

Place the sample on the sample plate.
Remove any absorbers from the recelving slit box, if inserted.

Insert length limiting =lic 5 (nm) in incident =zlit box.
-> Length limiting slit 10 (mm) is currently on incident slit box.
v
i

et =
=i - o o

Inzert Cu K-heta filter in receiwing slit box #1.
Y

ey g , -
1w vl o

K Skop

@Tip: If Diffracted beam monochromator method has been selected in the Quick
Theta/2-Theta Meas. (BB) dialog box as the monochromatization method,
another message will appear at the same time. If instructed by the message,

insert the diffracted beam monochromator unit and monochromator slit.

(11) Click the OK button to execute a quick theta/2-theta measurement.
The 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‘ﬂ] (Show confirmation messages) is set on the flow bar, the message will appear

to verify the quick theta/2-theta measurement has been completed. Click the OK button.
Message @

® bd eazurement has been completed.

............ DK e
This is the end of the Quick Theta/2-Theta Scan (Bragg-Brentano focusing) Package

measurement.
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2.

Measurement procedures

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 Quick
Theta/2-Theta Scan (Bragg-Brentano focusing), Precise Theta/2-Theta Scan (Bragg-Brentano
focusing), and General (Bragg-Brentano focusing) Package measurements.

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

Hardware Configuration

i Basze Attachment Config. 0
] Attachment

: @ D S
‘ W

7
#-FRay Generator
/

|

|| Incident Dptics

Smal‘rtLMa

X-RAY DIFFqlDiU ETER

\

I

[l

QGGG
o0

Goniometer

kM Hemetic CBO unit |5martLab[In-pIane] Standard receiving slit bow # 1 SC-70
Mo Standard incident optical unit Standard receiving unit # 1

1mm = 10mm Standard incident slit box _— Standard receiving optical urit # 2
Marrnal SRR Standard receiving slit box # 2

3.000kWw/0.002kM Step] Std. chi cradle Standard Attenuatar

20-B0KVITRY Step)
2~B0mA mé Step)

F=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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2.6 Changing configuration units

(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 |0.710748|0.63230 |

Focus: I Trarn % 10w j
Focuz bupe; Mormal
ax. load: |3.EIEI 3. 000k, 002k

Pz tube vaoltage: 150 20-B0KV[TkW Step)
Max. filament current; |60 2-60md[1mé Step]

Ok 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.

ZEmé[1mé, Step]

RxFy

Hardware check
K.

Update Cloze

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.

Measurement procedures

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

E‘ Shutdown....
[ I 1

(2) Uncheck the Execute box.

Shutdown

Run

Shutdown conditions

WG set |G Off |

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

Execute ‘ (] 4 Cancel ‘

Fig.2.7.1 Shutdown dialog box
(3) Select XG Off inthe 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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2.8 Sample preparation

2.8 Sample preparation

For measurements of a powder sample, either of the glass, back loading, or zero background sample
holders may be used, based on the sample quantity and ease of sample placement.

For measurements of bulk samples, the back loading or block sample holders may be used based on
sample shape, size, and weight.

All sample holders have a reference position for alignment of the sample surface. The reference
position is more precisely finished than other holder surfaces. To ensure accurate measurement
results, you must prepare the sample so that the sample surface aligns with the reference position.
Diffraction angle deviations may occur if the sample is not loaded properly.

When using a sample holder loaded as indicated in Subsections 2.8.1 through 2.8.6, the sample
surface is precisely aligned with the reference position on the height reference sample plate. In other
cases, if it is possible to visually align the sample surface to the reference position on the height
reference sample plate, we recommend using the height reference sample plate in place of the wafer
sample plate.

When using the height reference sample plate, you can make measurements after optics alignment
simply by mounting the sample, without performing sample alignment.

Figure 2.8.1 shows how to mount a sample holder on a sample plate.

Fig.2.8.1 Sample mounting examples

Described below is the method for preparing samples using various sample holders.
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2. Measurement procedures

2.8.1 Glass sample holder (for adequate sample amounts)

(1) Place the sample in the indentation on the glass sample holder.

Powder sample
Glass sample holder

Glass plate

(2) Using another glass sample holder, fill the indentation uniformly with the sample, making
sure that the sample surface aligns with the reference position.

Sample Glass sample

Glass sample
P Ider

holder

2.8.2 Glass sample holder (for small amounts of sample when the zero background
sample holder is unavailable)

(1) Apply a thin coat of a collodion solution diluted with isoamyl acetate on the back side of
the glass sample holder.

@Tip: If you do not need to tilt the sample, there is no need to apply a coat of the
above-mentioned solution.

Collodion solution
Back side of glass sample holder
/\(’.’ — %
‘ G

lass plate

(2) Sprinkle the sample on the area coated with the collodion solution. Shake off excess
sample powder.

@Tip: With this method, the glass may result in a visible halo.

%Wdersample
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2.8 Sample preparation

2.8.3 Zero background sample holder (option)

Place the sample in the indentation in the same way as for the glass sample holder. With very
small amounts of sample, place the sample in the indentation on the back side of the zero
background sample holder. When using the zero background sample holder, you will not see
beams diffracted by the sample holder.

C CAUTION: If the measuring optics does not use the diffracted beam
monochromator or if a wavelength other than the Cu K

beam is used for the measurement, you may note scatteredy,
or diffracted beams.

2.8.4 Back loading sample holder (for adequate sample amounts)

(1) Place the sample holder on a flat glass plate so that the surface (reference position) of the
sample holder contacts the glass plate. While pressing down on the sample holder with a
hand to ensure firm contact, place the sample in the indentation (recessed section on the

sample plate).
Powder Back:ozdi:ljg
\ sample sampie nolaer

Glass plate

Punched hole

(mark on
the back side)

(2) Using a glass sample holder, uniformly fill the indentation with the sample.

Sample

Glass sample holder

(3) Place weighing paper on the sample and compact the sample using a fingertip, making sure
that the sample holder does not move during this process.

Weighing
paper_

(4) If the sample remains in place and does not extend from the indentation when the sample
holder is lifted, the sample is ready for measurement (the sample surface is the side placed
against the glass plate.)

Sample ~

surface

Rigalcu Quick Theta/2-Theta / Precise Theta/2-Theta / General (Bragg-Brentano focusing) Package Measurement 41



2. Measurement procedures

2.8.5 Back loading sample holder (for small samples)

Place the back loading sample holder on a glass plate, as described in Subsection 2.8.4, and

secure the sample in place using clay or a similar modeling compound, as shown in the diagram

below.

& CAUTION: Since the modeling compound used to prepare the sample
may either scatter or diffract x-rays, make sure the

compound does not extend onto the sample surface.

Sample
surface T~ Sample
2 Back loading sample holder

Glass plate

Compound

2.8.6 Block sample holder (option)

Secure the sample in place using clay or a similar modeling compound, as shown in the diagram

below.

& CAUTION: Since the modeling compound used to prepare the sample
may either scatter or diffract x-rays, make sure the
compound does not extend onto the sample surface.

Block sample holder Compound

lass plate

Sample surface

| Block sample holder
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3.1 Executing the Optics Alignment (BB) Part

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

Optics Alignment (BB) Part

Sample Alignment (BB) Part

Quick Theta/2-Theta Meas. (BB) Part
Precise Theta/2-Theta Meas. (BB) Part
General Measurement (BB) Part

1. Executing the Optics Alignment (BB) Part

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

dialog box.

Optics Alipnment (BB)

Current attribute Hedium regolution parallel. beam/RS

Destination attribute Bragg-Brentano focusing

(1 [ 1 o
LNDTIOR::

[ Change optics without alignment

Opticz alignment name |@BB focusing

[ Print out results after alignment

Execute ‘ Irnpart.... ‘ Ew=part... ‘ ]

&

ﬂ

Cancel ‘

Fig. 3.1.1 Optics Alignment (BB) dialog box
(2) Uncheck the Change optics without alignment box.

alignment name without performing optics alignment.

@Tip: Check the Change optics without alignment box to switch optics for the data
measurement using the alignment results stored under the selected optics

3)

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

SmartLab Guidance Reference Manual (ME13365A).

@Tip: To store optics alignment results under a new optics alignment name, click the
OK or Cancel button to close the Optics Alignment (BB) dialog box. Then,
select the Optics Management command from the Option 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
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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 without alignment 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 (BB) dialog box.
(6) Optics alignment is executed followed by steps (5) through (7) in Section 2.5.

C CAUTION: If the current hardware configuration setting is different from
that for the operation of the Optics Alignment (BB) 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 (BB) Part

2.  Executing the Sample Alignment (BB) Part

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

Sample Alignment (BB)

(* Use the helght reference sample plate {no height alignment)
(™ Curved sample (2 scan anly)

[ Flat sample

{* Run recommended sequence (" Customize conditions

[ Print alignment result L]

Execute ‘ Impork,.. ‘ Export,., ‘ oK Cancel ‘

Fig.3.2.1 Sample Alignment (BB) dialog box
(2) To perform a data measurement using the height reference sample plate without performing
sample alignment, select the Use the height reference sample plate (no height alignment)
radio button.

@Tip: If one of the sample holders described in Section 2.8 is used or if the sample can
be aligned visually to the reference position of the height reference sample plate,
we recommend selecting the Use the height reference sample plate (no height

alignment) radio button.

2.8 Sample preparation

=

(3) To perform sample alignment, select the Curved sample (Z scan only) or Flat sample radio

button and enter the thickness of the sample in the Sample thickness (mm) box.

@Tip: Use the wafer sample plate for sample alignment. Selecting the Curved sample
(Z scan only) radio button sets the sample spacer and performs the vertical
sample position (Z scan only) alignment.

(4) To print the sample alignment results, check the Print alignment result box.

@Tip: If the Use the height reference sample plate (no height alignment) radio
button is selected and the Print alignment result box is checked, only the
alignment positions of the axes of the current optics will be printed.
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3. Executinga Part individually

(5) 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 (BB) Part conditions

=

(6) Click the Execute button in the Sample Alignment (BB) dialog box.
(7) Sample alignment is executed followed by steps (8) and (9) in Section 2.5.

& CAUTION: Ifthe current hardware configuration setting is different from
that for the operation of the Sample Alignment (BB) 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

=

46 Quick Theta/2-Theta / Precise Theta/2-Theta / General (Bragg-Brentano focusing) Package Measurement Rigailcus



3.3 Executing the Quick Theta/2-Theta Meas. (BB) Part

3.  Executing the Quick Theta/2-Theta Meas. (BB) Part

(1) Click the Quick Theta/2-Theta Meas. (BB) button on the flow bar to open the Quick

Theta/2-Theta Meas. (BB) dialog box.

Quick Theta/2-Theta Meas. (BB)

File marme ] Ci\Documents and Settings)SmartLabiMy DocumentsiRigakuTest. ras m

Sample name |

Mema |

s R e e B R L A e B

Sample 1Inarganic i

Calculated scan duration s 00:21:45

Skep " Fine {* Standard " Coarse
Speed " Slow (+ Standard " Fast
Monochromatization {* ¥ beta fiker method (™ Diffracted beam monochromatar method

* Run recommended sequence T Customize conditions ~LSLOTIZE

i
Execute Impart... ‘ Expart... ‘ Ok Zancel ‘

Fig. 3.3.1 Quick Theta/2-Theta Meas. (BB) 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 quick
theta/2-theta measurement, the measurement data will be saved with the specified file name.

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

Save i ||,|__"| ty Documents Li ha i e
luﬁ My Music
'.3 My Pictures
File name; ]HigakuT et ras
Save as type: IHAS[*_ras] :_J Cancel

Fig. 3.3.2 Save As dialog box
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3. Executing a Part individually

2. Enter the settings in the Save in and File name boxes.
3. Click the Save button.

(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) In the Sample box, select the type of sample to be measured from Inorganic, Organic,

Mineral, or Metal. If the sample is a mixture of different material types or the material of the

sample is unknown, select Unknown.

(5) Select the Standard radio button for Step.

Coarse.

@Tip: Selecting the Standard radio button sets the step width to 1/5 of the FWHM
(0.1 °) of ordinary diffracted beams. If the step width is suspected to be narrower
or wider than 1/5 the FWHM (0.1°) of ordinary diffracted beams, select Fine or

(6) Select the Standard radio button for Speed.

Fast.

@Tip: Selecting the Standard radio button will result in measurement duration of 15 to
30 minutes. The data thus obtained should cause no problems in the phase ID
analysis of an ordinary sample. However, if you wish to improve the quality of

the measurement data, select Slow. To shorten measurement duration, select

(7) Select the K beta filter method radio button for Monochromatization.

measurement data with a low background level.

@Tip: If the diffracted beam monochromator unit (option) is available,
recommended to select the Diffracted beam monochromator method radio
button. This setting removes almost all x-rays (K x-rays, continuous Xx-rays,

fluorescent x-rays, etc.) other than those of the sele@ed wavelength and provides

it is

(8) Select the Run recommended sequence radio button.

button, then click the Customize button.

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

2.4.2 Customizing Quick Theta/2-Theta Meas. (BB) Part conditions

F

(9) Click the Execute button in the Quick Theta/2-Theta Meas. (BB) dialog box.
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3.3 Executing the Quick Theta/2-Theta Meas. (BB) Part

(10) Quick theta/2-theta measurement is executed followed by steps (10) through (12) in Section
2.5.

& CAUTION: Ifthe current hardware configuration setting is different from
that for the operation of the Quick Theta/2-Theta Meas.
(BB) Part, the quick theta/2-theta 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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3. Executing a Part individually

4.  Executing the Precise Theta/2-Theta Meas. (BB) Part

(1) Click the Precise Theta/2-Theta Meas. (BB) button on the flow bar to open the Precise
Theta/2-Theta Meas. (BB) dialog box.

Precise Thetaf2-Theta Meas. (BB)

Sample

Mermo

Skep (deg)

Execute

A e e BSa it

File: name ] C:\Docurents and SettingsiSmartLabiMy Documents\Rigak __J

I

Sample width {mm}

Duration time (sec)  Set duration For

Monechromatization

20,0

Sample height {mm}) 15.0

¥ Use pre-measurement results I™ change threshiolds

Theta/z-theta measurement range {deg) I 20,0000

17

Caleulated scan duration  00:23:20

10000 '1 counts at peak.,

o Jgo.noou

- | of FiHM " Use specified values

(¢ K beta filker method ¢ Diffracted beam monochromator method

(* Run recommended sequence (™ Customize conditions

Irport... ‘ Exzpott... | Ok

RN

|

Zancel

Fig. 3.4.1 Precise Theta/2-Theta Meas. (BB) 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 precise
theta/2-theta measurement, the measurement data will be saved with the specified file name.

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

Save As

2X

Save in: J'D My Docurments

5]« @ of B

il;ﬂM‘;x Music
iu;‘ﬂM';.f Pictures

File name: |F|igakuTest.ras

Save

Save az hpe: |F|AS[”.raS]

Fig. 3.4

LJ Cancel

.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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3.4 Executing the Precise Theta/2-Theta Meas. (BB) Part

(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) Enter the sample width and sample height in the Sample width (mm) and Sample height

(mm) boxes.

:‘ Tip:  The 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

\l/ /M Sample width

Sample |
thickness /]\
(5) Enter the scan range in the Theta/2-theta measurement boxes. Enter the start angle in the left
box, and the stop angle in the right box.
(6) Select 1/7 in the Step (deg) box.
(7) Select 10000 in the Duration time (sec) box.

@Tip: The duration time will be calculated so that the intensity of the highest peak
becomes the selected value (unit: counts).

(8) Select the K beta filter method radio button for Monochromatization.

@Tip: If the diffracted beam monochromator unit (option) is available, it is
recommended to select the Diffracted beam monochromator method radio
button. This setting removes almost all x-rays (K x-rays, continuous Xx-rays,
fluorescent x-rays, etc.) other than those of the sele@ed wavelength and provides
measurement data with a low background level.

(9) Select the Use pre-measurement results radio button for FWHM and intensity settings.

@Tip: To set the threshold of FWHM or intensity, or to set the FWHM and intensity
when pre-measurement has been already made, refer to “Precise Theta/2-Theta
Measurement (BB) Part” Help Topic of the online help section of the SmartLab
Guidance software.
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3. Executinga Part individually

(10) Select the Run recommended sequence radio button.

@Tip: First, pre-measurement is made. Second, data measurement is made under the
condition determined based on the pre-measurement results.
To confirm or set the scan conditions, select the Customize conditions radio
button, then click the Customize button.

2.4.3 Customizing Precise Theta/2-Theta Meas. (BB) Part conditions

=
(11) Click the Execute button in the Precise Theta/2-Theta Meas. (BB) dialog box.

(12) Precise theta/2-theta measurement is executed followed by similar steps (10) through (12) in
Section 2.5.

& CAUTION: Ifthe current hardware configuration setting is different from
that for the operation of the Precise Theta/2-Theta Meas.
(BB) Part, the precise theta/2-theta 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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3.5 Executing the General Measurement (BB) Part

5. Executing the General Measurement (BB) Part

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

7
2

File name *E ADocuments and Settings\SmartLabsMy Documents'RigakuT estras D

Sample name J

Mema ]

| b i
Soller/PSC 5L PSA Soller & K bata fiter method " Diffracted beam monochomatar method
[deg] (] [degl (deg)

|50 | |00 | [open |50 |

Mode Range Start Stop Step Speed IS RS1 RS2 Attenustor Comment  Measursment Voltage Curtent

(deg)  (deo) [deo) Duralontre g ~Taer <] oligin (kY] [ma)

I MR T N Y N Y BRU RV

1 W [Thetaf2Theta v |Contiuous = |Absolts v| 30000 [90.0000 (00200 (40000 (23 |23 [0300 |Open v senp. i [ 2
A T (s o el | o 15 [0
O e (e e R o e ) | cas [ [
PO o s (o s E e e 2 | s 0 [
§ [T e <Jfas <Jow [0 [je [0 [ [0 [own ]| e [T [T
e L PR (e i o e o i i | e i [
S s s o ok (U | T ol
5 I T T 2 O | T [

0 5 s o B e e e o e | Sy T

Duration time : 00:21:45 2
Execute Import,. ‘ Expot.. j Ok | Cancel I

Fig. 3.5.1 General measurement (BB) 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 Documents lj = ek B

I[i-'iM';.f Music
@My Fictures

File hame: ]HigakuTest.ras
Save a3 upe: |F|.6.S[“.ras] _ﬂ Cancel

Fig.3.5.2 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. Executinga Part individually
(3) Enter any required information in the Sample name and Memo boxes (optional).
C 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) Setthe measurement conditions.

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

(6) Select the K beta filter method radio button for Monochromatization.

@Tip: If the diffracted beam monochromator unit (option) is available, it is
recommended to select the Diffracted beam monochromator method radio
button. This setting removes almost all x-rays (K x-rays, continuous X-rays,
fluorescent x-rays, etc.) other than those of the sele@ed wavelength and provides
measurement data with a low background level.

(7) Click the Execute button in the General Measurement (BB) dialog box.
(8) Data measurement is executed followed by similar steps (10) through (12) in Section 2.5.
f CAUTION: If the current hardware configuration setting is different from
that for the operation of the General Measurement (BB)
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 (BB) 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 Alignment (BB) 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
Quick Theta/2-Theta Meas.
(BB) 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
Precise ~ Theta/2-Theta  Meas.
(BB) 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 (BB)
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.

When  optics alignment s
executed, the goniometer will
move slightly and the operation
will immediately stop.

Confirm that the Change optics without alignment box in the
Optics Alignment (BB) dialog box is unchecked.

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 quick theta/2-theta
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 powder sample (Si powder reference
sample) using the Run recommended sequence mode and

check the intensity.

Rigalcu
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