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1.1  Setting conditions 

1.  How to set Part conditions 
In this chapter, how to set the HV/PHA Adjustment (BB) Part conditions is described. 

 

1.1  Setting conditions 

Set the basic conditions in the HV/PHA Adjustment (BB) dialog box. 

 

Fig. 1.1.1  HV/PHA Adjustment (BB) dialog box 
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1.  How to set Part conditions 

 

Tube voltage (kV) Enter the value of the tube voltage. 

Tube current (mA) Enter the value of the tube current. 

Theta/2-theta position (deg) Enter the theta/2-theta position at which diffraction from the Si 
powder reference sample or a powder sample (recommended: 
Si) can be detected. 

Initial HV (V) Enter the initial value of the HV applied to the counter. 

 

 

Theta/2-theta scan conditions When the Theta/2-theta scan conditions box is checked, the 
HV/PHA adjustment is performed according to the sequence 
described in Chapter 2. When the Theta/2-theta scan 
conditions box is unchecked, the HV/PHA adjustment is 
performed after driving the theta/2-theta axes to the position 
entered in the Theta/2-theta position (deg) box in the 
HV/PHA adjustment conditions section. The widths of the 
incident slit, receiving slits # 1 and # 2 are not automatically 
adjusted, and the theta/2-theta scan is not performed. Uncheck 
this box to set the slit widths for the HV/PHA adjustment. 

    3.  How to use this Part

Start (deg) Enter the theta/2-theta start angle for the theta/2-theta scan 
relative to the central position entered in the Theta/2-theta 
position (deg) box in the HV/PHA adjustment conditions 
section. 

Stop (deg) Enter the theta/2-theta stop angle for the theta/2-theta scan 
relative to the central position entered in the Theta/2-theta 
position (deg) box in the HV/PHA adjustment conditions 
section.  

Step (deg) Enter the step width of the theta/2-theta scan. 

Speed (deg/min) Enter the scan speed of the theta/2-theta scan. 
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1.1  Setting conditions 

 

Start (V) Enter the start voltage for the HV scan relative to the central 
voltage entered in the Initial HV (V) box in the HV/PHA 
adjustment conditions section. 

Stop (V) Enter the stop voltage for the HV scan relative to the central 
voltage entered in the Initial HV (V) box in the HV/PHA 
adjustment conditions section. 

Step (V) Enter the step width of the HV scan. 

Duration time (sec) Enter the duration time for each measurement point. 

 

 
Start (mV) Enter the start voltage for the PHA scan relative to the central 

1000 mV value. 

Stop (mV) Enter the stop voltage for the PHA scan relative to the central 
1000 mV value. 

Step (mV) Enter the step width of the PHA scan. 

Duration time (sec) Enter the duration time for each measurement point. 

 

 

Default Sets the conditions in the HV/PHA adjustment conditions, 
Theta/2-theta scan conditions, HV scan conditions, and PHA 
scan conditions sections to the default values as shown in the 
Tables 1.1.1 and 1.1.2. 
The values in the Tube voltage (kV), Tube current (mA), and 
Initial HV (V) boxes are set to the default values based on the 
x-ray tube. Also the value in the Theta/2-theta position (deg) 
box is set to the position of the Si(111) diffraction. Table 1.1.1 
shows the default values when the Cu x-ray tube is used. 
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1.  How to set Part conditions 

Table 1.1.1  Default conditions of the HV/PHA adjustment when the Cu x-ray tube is used 

XG type 
Tube 

voltage 

Tube 

current 

Theta/2-theta 

position 
Initial HV 

3-kW sealed tube 40 kV 30 mA 

HV/PHA adjustment 

conditions 

9-kW rotating anode 45 kV 200 mA 
28.44 deg 685 V 

 

Table 1.1.2  Default conditions of the theta/2-theta scan, HV scan, and PHA scan 

Execute Start Stop Step Speed Theta/2-theta scan 

conditions Checked -0.4 deg 0.4 deg 0.01 deg 2 deg/min 

- Start Stop Step Duration time 
HV scan conditions 

- -170 V 170 V 4 V 0.4 sec 

- Start Stop Step Duration time 
PHA scan conditions 

- -800 mV 1000 mV 50 mV 1 sec 

 

Tip: It takes about 3 minutes for the HV/PHA adjustment to complete. When the 

x-ray tube is exchanged, it is recommended to perform the HV/PHA adjustment 

unless there is a specific reason not to. 

 
Print out results Check the Print out results box to print out the adjustment 

results with the format shown below after the HV/PHA 
adjustment. 
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1.1  Setting conditions 

Execute Executes the HV/PHA adjustment under the conditions 
specified in the HV/PHA Adjustment (BB) dialog box. 

 CAUTION: Clicking the Cancel button after executing the HV/PHA 
adjustment does not cancel the specified conditions. 

Tip: The HV/PHA adjustment is executed with the HV/PHA Adjustment (BB) 

dialog box open. While the HV/PHA adjustment is running, the Part conditions 

cannot be changed. They can be changed again after the HV/PHA adjustment has 

been completed. 

 The setting of  (Show confirmation messages) on the flow bar becomes 

invalid. 

Import Loads the saved Part conditions. 
Clicking the Import button opens the Import dialog box. Select 
the folder including the file you want to import from the Folder 
tree view. In the Condition file list, select the condition file you 
want to import and click the OK button to load the Part 
conditions. 
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1.  How to set Part conditions 

Export Saves the specified Part conditions in a file. 
Clicking the Export button opens the Export dialog box. From 
the Folder tree view, select a destination folder to save the 
conditions file then input a filename in the File name box. Enter 
comments in the Memo box, if needed. After inputting them, 
click the OK button. 

 

OK Sets the conditions and closes the dialog box. 

 CAUTION: When selecting another Package measurement or 
switching the task to the Manual Control task, etc. the 
specified conditions will be cancelled. To save the specified 
conditions in a file, click the Export button and save the 
conditions. 

Cancel Does not set the conditions and closes the dialog box. 

? Opens the online help of this Part. 
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2.  HV/PHA adjustment sequence 
The HV/PHA adjustment is performed automatically. However, the Si powder reference sample must 
be inserted into the height reference sample plate manually as instructed by messages displayed on the 
screen.

Described below is the HV/PHA adjustment sequence. 

 

 CAUTION: Before executing this Part, optics alignment for the 
para-focusing optics must be completed. If the Si powder 
reference sample is not used, sample alignment must also 
be performed with the powder sample (recommended: Si) 
used for the HV/PHA adjustment. 

Tip: The HV/PHA Adjustment (BB) Part will register the adjusted values of the HV, 

PHA baseline, and PHA window in the system parameter management database. 

(1) Insert the Si powder reference sample into the height reference sample plate as instructed by the 
message.

(2) Set the tube voltage and current to the values entered in the HV/PHA Adjustment (BB) dialog 
box. 

(3) Drive the theta/2-theta axes to the angle entered in the HV/PHA Adjustment (BB) dialog box. 

(4) Set the voltage applied to the counter to the initial HV value entered in the HV/PHA Adjustment 
(BB) dialog box. 

(5) Set the count mode of the counter to integral, PHA baseline to 500 mV, and PHA window to 
1000 mV. 

(6) Set the IS width = 2/3 deg, RS1 width = 2/3 deg, and RS2 width = 0.15 mm. 

(7) Scan the theta/2-theta axes. 

(8) Drive the theta/2-theta axes to the position at which the x-ray intensity is the highest (the profile 
peak position). 

(9) Set the count mode of the counter to differential, PHA baseline to 1000 mV, and PHA window to 
50 mV. 

(10) Perform the HV scan. 

(11) Set the HV value to the profile peak position. 

(12) Perform the PHA scan. 

(13) Set the PHA baseline to the position (B1) at which the intensity becomes 1/10 of the peak height. 
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2.  HV/PHA adjustment sequence 

(14) Set the PHA window to the difference between B1 and B2 (B2 – B1) at which the intensity 
becomes 1/10 of the peak height. 

B1 B2E 

ε

 

Fig. 2.1  PHA scan 

 
(15) Register the values of the HV, PHA baseline, and PHA window determined at steps (11), (13), 

and (14) to the system parameter management database. 

(16) If the energy resolution (= FWHM ε (mV) / peak position E (mV) x 100) becomes over 70%, the 
following message will appear: “Energy resolution of the scintillation counter is deteriorating. 
Exchange of the scintillator is recommended.” If this message appears, the efficiency of counting 
x-rays is considered to be down. It is recommended to exchange the scintillator as soon as 
possible although measurements can be made even if the energy resolution is over 70%. 
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3.  How to use this Part 
It is recommended to use this Part to perform the HV/PHA adjustment unless there is a specific reason 
not to. The values obtained by using this Part are registered to the system parameter management 
database and will be used in all the measurements. 

The HV/PHA Adjustment (BB) Part does not include sample alignment. Before executing this Part, 
you should execute the Sample Alignment (BB) Part in the Macro Measurement task, or perform 
optics alignment and sample alignment manually. If sufficient intensity is not obtained, it is required to 
change the slit conditions and scan conditions. 

Described below is the general adjustment sequence when performing optics alignment and sample 
alignment manually. Table 3.1 shows the optical devices recommended for execution of this Part.

(1) Place the powder sample, and perform optics alignment and sample alignment using 
para-focusing optics. 

(2) Uncheck the Theta/2-theta scan conditions box if the slit conditions differ from the following 
conditions: the IS width = 2/3 deg, RS1 width = 2/3 deg, and RS2 width = 0.15 mm, or if the 
theta/2-theta scan is not required.  

(3) Enter the theta/2-theta position (at which a diffraction from the powder sample used for the 
adjustment is detected). 

(4) Set the conditions in the HV scan conditions and PHA scan conditions sections. 

(5) Execute the HV/PHA Adjustment (BB) Part. 

(6) If the obtained intensity is not sufficient, repeat steps (2) through (5) again. 

(7) The values of the HV, PHA baseline, and PHA window are updated with the adjustment results 
and registered in the system parameter management database. 

Tip: The registered values can be confirmed in the SC-70 dialog box, which is 

opened by clicking Detector Setup – SC-70 in the Options menu. 

 

Table 3.1  Recommended optical devices 

Item of hardware status Selected device 
CBO selection slit Selection slit BB 
Incident optical device None 
Incident parallel slit Soller slit (5.0 deg) 
Length limiting slit Length limiting slit (10 mm) 
Center slit None 
Filter None 
Receiving optical device PSA (open) 
Receiving parallel slit Soller slit (5.0 deg) 
Receiving slit for alignment None 
Diffracted beam monochromator None 
Monochromator slit None 
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