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Overview 
 

The MCA8k-01 Multichannel Analyzer (MCA) is intended to collect spectra coming 
from nuclear radiation detectors such as scintillation detectors, HPGe, Si, and CZT. It accepts 
positive going unipolar or bipolar semi-Gaussian shaped pulses with shaping time constants 
>100 ns.  
 

The application of an operational transconductance amplifier in the peak detect and 
hold circuit and a new dual sliding scale ADC provide excellent differential and integral 
nonlinearity. A unique dead-time and pile-up loss correction circuitry assures precise 
intensity measurement even at very high counting rate. A built in pile-up rejection circuit 
removes pile-up events from the spectrum.  
 

A computer with a USB interface is necessary to operate the MCA8k-01. No external 
power or battery is required since it is powered by the USB port. These features and its small 
dimensions assure the portability of the instrument.  

  
 

Features 
 

• USB connection to PC 

• Powered from USB: no external power needed 

• 8k data channels 

• Conversion time < 6µs (160,000cps) 

• Differential nonlinearity < 1% (sliding scale linearization) 

• Integral nonlinearity < 0.02% 

• Two peak detection modes: first peak after the threshold (nuclear spectroscopy) or 
absolute peak after the threshold (aerosol particle detection) 

• Two TTL compatible gates for coincidences and anticoincidences 

• Switch selectable input ranges: 0V to 2.5V, 0V to 5V, 0V to 10V 

• Real and loss-free timers 

• Dead time and pile-up loss correction 

• Built in pile-up eliminator 

• Dimensions: 100 x 82 x 22 mm 
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Specifications 
 
Performance: 
 
ANALOG TO DIGITAL CONVERSION: Successive approximation type with a new dual 
sliding scale linearization. Due to the sliding scale linearization the first and the last 1/128 
part of the ADC scale are lost. 
RESOLUTION: Software selectable as 8k, 4k, 2k, 1k, 0.5k 0.25k. 

MAXIMUM CHANNEL CONTENTS: (232)-1 
DIFFERENTIAL NONLINEARITY: < 1% over the full scale. 

INTEGRAL NONLINEARITY: < 0.02% over the full scale. 

GAIN STABILITY: 15 ppm / oC 
ZERO DRIFT: < 10 ppm / oC 

THRESHOLD: Software selectable in increments of 0.05% of full range up to full range. 
TIMERS: Real, live or loss-free timers, preset in multiples of one second. 

 
LOSS CORRECTION: A special dead-time and pile-up loss correction circuitry can take into 
account not only the dead time loss but also the pile-up loss. This unique loss correction 
feature allows precise intensity measurements even at high counting rates. When loss-free 
time preset is used the loss of the pulses is compensated by the automatic extension of the 
measurement time.  
 
PILE-UP REJECTION: A built in pile-up rejector circuit can gate off the piled-up pulses. The 
pile-up loss correction and the pile-up rejector work independently. For correct operation, 
setting the right value of the pile-up time is necessary in both cases. 
 
Controls and Indicators: 
 

STATUS LIGHT: Steady red light indicates that the USB connection is built up between the 
computer and the MCA. Flashing red light indicates data exchange through the USB 
connection. 

INPUT RANGE SWITCH: This three state switch sets the dynamic range of the analog input 
pulses to 0 to +2.5 V, 0 to +5 V or 0 to +10 V. 
 
Connectors: 
 

INPUT: Isolated female LEMO connector. Accepts input pulses with positive polarity.  
Input resistance: 6 kOhm. 

Range: 0 to +2.5 V; 0 to +5 V or 0 to +10 V, selectable by the Input Range Switch. 

 
Shape: Positive going unipolar or bipolar semi-Gaussian is preferred with shaping 
time constant >100ns. Arbitrary shape with well-defined maximum is also accepted. 
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COINC GATE: Female LEMO connector. Active high TTL compatible logic gate. An active 
HIGH state, wider than 50 ns, enables the analog input pulse. COINC can occur any time 
between the threshold and the peak. When not connected this input is active. 
ANTICOINC GATE: Female LEMO connector. Active high TTL compatible logic gate. An 
active HIGH state, wider than 50 ns, gates off the analog input pulse. ANTICOINC can occur 
any time between the threshold and the peak. When not connected this input is inactive. 
 

INTERFACE (I/O): Standard USB connector. 

POWER CONSUMPTION: 350 mA from the host computer through the USB connector. 
DIMENSONS: 100 x 82 x 22 mm. 

MASS: 200 g. 
 

I/O connectors 
 
Input: 
 

The Palmtop MCA accepts positive going unipolar or bipolar semi-Gaussian input 
pulses with shaping time constants greater than 100ns. The amplitude range of the input can 
be 0 to +2.5V, 0 to +5V or 0 to +10V. The range is selected with the Input Range Switch 
(2.5V/5V/10V switch). 

The photos below show the front and rear side of the device. From left to right: 
INPUT RANGE SWITCH, INPUT, STATUS LED, COINC GATE, ANTICOINC GATE and 
the USB connector on the other side of the Palmtop MCA. 
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Installation 
 

The Palmtop MCA software is designed to run on Windows 2000/XP. It will not run 
under previous versions of Windows such as 3.1 or DOS. A Pentium 1 GHz equivalent 
computer with 128 Mb of RAM, 1024X768 screen resolution, medium screen color depth is 
recommended. The USB interface is required for data collection. 
 
Note: You need system administrator privileges to install the Palmtop MCA software. 
 
To install the Palmtop MCA software please first disconnect the device if it is connected to 
the computer.  
 
Note:  The installation process erases all the previous settings of the MCA, such as hardware 
setup, or window placement. 
 
Click on the PalmtopMCASetup.exe and follow the instructions.  
 

The default installation directory is the C:\PalmtopMCA. If you would like to modify 
the program directory please enter the new directory name during the installation. The USB 
driver files (mca1ldr.sys and mca1usb.sys) will be placed in the C:\windows\system32\drivers 
folder, and the information files (mca1ldr.inf and mca1usb.inf) in the C:\windows\inf folder. If 
your Windows directory is not C:\windows the Palmtop MCA setup program will copy these 
files into the corresponding Windows folder. 
 

The last step of the setup is the USB driver installation. The setup program will ask 
you to connect your Palmtop MCA to the computer. Windows will automatically detect the 
new USB device and install the necessary driver files in two steps. Please be patient; this may 
take a few minutes. 
 
Note: You may want to go through the following process for each of the USB ports that you 
are going to use with the Palmtop MCA.  
 
A) The first detected driver is the ATOMKI MCA-1 loader.  
The next window displays the “New hardware wizard”. If you have Windows XP Service 
Pack 2 Windows will ask you if you would like to connect to the Windows update web place 
for new software versions. This is not necessary, choose “No, not now” and click on the 
“Next” button. The next window helps you in the installation of the ATOMKI MCA-1. 
Choose the Install the software automatically (Recommended) option and click on the Next 
button. Then Windows XP will show the following message: “This driver is not tested with 
Windows XP logo…”. Please click on the Continue Installation button. 
Windows will now install the loader and search automatically for the second USB driver. 
 
B) The second detected driver is the ATOMKI MCA-1 USB driver. The installation is the 
same as with the ATOMKI MCA-1 loader. The next window displays “New hardware 
wizard”. If you have Windows XP Service Pack 2 Windows will ask you if you would like to 
connect to the Windows update web place for new software versions. This is not necessary, 
choose “No, not now” and click on the “Next” button. The next window helps you in the 
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installation of the ATOMKI MCA-1. Choose the Install the software automatically 
(Recommended) option and click on the Next button. Then Windows XP will show the 
following message: “This driver is not tested with Windows XP logo…”. Please click on the 
Continue Installation button. 
 
When the driver installation is finished, you can launch the Palmtop MCA program. 
 
Note: It is possible to skip the driver installation steps but then the Palmtop MCA software 
will run only in off-line mode. If later you connect the Palmtop MCA to the computer, 
Windows will automatically detect the new hardware and you will have to follow the driver 
installation (A,B) steps above. 
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File menu commands 
 

Open command  
 

Use this command to open an existing spectral data file that has been saved by 
Palmtop MCA. The file contains the hardware setup, calibration constants and ROIs. The 
loaded hardware setup parameters automatically overwrite the current settings. 

When Open is selected from the File menu or from the shortcut in the toolbar, the File 
Open dialog box will appear. The filename may be directly entered into the File Name edit 
box or a file can be chosen from the available names in the list box. The default extension for 
the files in the list box will be *.mcd. See MCD file format for more information.  

Shortcuts:   Toolbar:  Keys: CTRL+O 
 

File Open dialog box 
 
The following options allow you to specify which file to open: 
File Name 

Type or select the filename you want to open.  This box lists files with the extension you 
select in the List Files of Type box.  

List Files of Type 
Select the type of file you want to open: 
The default file type is *.mcd 

Drives 
Select the drive in which Palmtop MCA stores the file that you want to open.  

Directories 
Select the directory in which Palmtop MCA stores the file that you want to open. 

Network... 
Choose this button to connect to a network location, assigning it a new drive letter.  

 

Save As command  
 

Use the Save as command to save and name the active spectrum. This command stores 
the hardware setup, the spectra, the available ROIs and the calibration values and unit in one 
single file. 

The software displays the Save As dialog box so you can name your document. The 
default extension for the files in the list box will be *.mcd. See MCD file format for more 
information 
 

Shortcuts:  Toolbar:   Keys: CTRL+S 
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File Save As dialog box 
 

The following options allow you to specify the name and location of the file you're 
about to save: 

File Name 
Type a new filename to save a document with a different name.  Palmtop MCA adds the 
extension you specify in the Save File As Type box. 

Drives 
Select the drive in which you want to store the document. 

Directories 
Select the directory in which you want to store the document. 

Network... 
Choose this button to connect to a network location, assigning it a new drive letter.  
 
 

Import from text format 
 

This command imports spectrum from text file. 
 

Export in text format 
 

This command exports the current spectrum in text format. The file format contains 
the following values: 
 
PHA (Pulse Height Analysis ) mode: 
 The output format is compatible with the AMPTEK file format.  This function is 
useful if you would like to analyze your spectrum with the free Amptek MCA8000A 
software. See Amptek file format for more information. 
 
MCPHA (Multi Cycle PHA) mode: 
 The output file is similar to the AMPTEK format, however the columns in the 
<<DATA>> section contain individual spectra. 
 
MCS (Multi Channel Scaler) mode: 

The output file is similar to the AMPTEK format, however the columns in the 
<<DATA>> section contain individual ROI values, the total values and the Q deadtime 
correction factors. 
  
This command presents a Save As dialog box so you can name your document. The default 
extension for the files in the list box will be *.mca. To change directories, select the folder 
from the directory tree. 
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Print command  
 

Use this command to print the active spectrum. This command presents a Print dialog 
box, where you may specify the range of pages to be printed, the number of copies, the 
destination printer, and other printer setup options. 
 

Shortcuts: Toolbar:  Keys: CTRL+P 

Print dialog box 
 
The following options allow you to specify how the document should be printed: 
Printer 

This is the active printer and printer connection.  Choose the Setup option to change the 
printer and printer connection. 

Setup 
Displays a Print Setup dialog box, so you can select a printer and printer connection. 

Copies 
Specify the number of copies you want to print for the above page range. 

Collate Copies 
Prints copies in page number order, instead of separated multiple copies of each page. For 
example, if you print two copies of a three-page document and you choose not to collate 
them, the pages print in this order: 1, 1, 2, 2, 3, 3. If you choose to collate, the pages print 
in this order: 1, 2, 3, 1, 2, 3. 

Print Quality 
Select the quality of the printing.  Generally, lower quality printing takes less time to 
produce. 

 

Print Progress Dialog 
 

The Printing dialog box is shown while Palmtop MCA is sending output to the printer. 
The page number indicates the progress of the printing. 
To abort printing, choose Cancel. 
 

Print Preview command 
 

Use this command to display the current spectrum as it would appear when printed.  
When you choose this command, the main window will be replaced with a print preview.  The 
print preview toolbar offers you options to zoom in and out and initiate a print job. 
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Print Preview toolbar 
 
The print preview toolbar offers you the following options: 
Print 

Bring up the print dialog box, to start a print job. 
Zoom In 

Take a closer look at the printed page. 

Zoom Out 
Take a larger look at the printed page. 

Close 
Return from print preview to the editing window. 

 

Print Setup command  
 

Use this command to select a printer and a printer connection.  This command presents 
a Print Setup dialog box, where you specify the printer and its connection. 
 

Print Setup dialog box 
 
The following options allow you to select the destination printer and its connection. 

Printer 
Select the printer you want to use.  Choose the Default Printer; or choose the Specific 
Printer option and select one of the current installed printers shown in the box.  You 
install printers and configure ports using the Windows Control Panel.  

Orientation 
Choose Portrait or Landscape. 

Paper Size 
Select the size of paper that the document is to be printed on. 

Paper Source 
Some printers offer multiple trays for different paper sources.  Specify the tray here. 

Options 
Displays a dialog box where you can make additional choices about printing, specific to 
the type of printer you have selected. 

Network... 
Choose this button to connect to a network location, assigning it a new drive letter. 
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Exit command  
 

Use this command to end your Palmtop MCA session.  You can also use the Close 
command on the application Control menu.  Palmtop MCA prompts you to save spectrum 
with unsaved changes. The software automatically stores its window layout, size and position 
on the screen. These values are loaded automatically by the next start. 
 

Shortcuts 
 Mouse: Double-click the application's Control menu button. 

   
 Keys: ALT+F4 
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Edit menu commands 
 

Copy spectrum values command  
 

Copies the MCA spectrum channels and the channel values to the clipboard as text so 
that it can be pasted into other applications, for example Excel. 
 
The copied values are controlled by the preset mode:  
 
PHA (Pulse Height Analysis) mode: 
 The first column contains the channel numbers the second one contains counts in the 
corresponding channels. 
 
MCPHA (Multi Cycle PHA) mode: 
 The first column contains the channel numbers the others contains the individual 
spectrum. If the Sum mode is turned on, the program copies the summed spectrum instead of 
the individual spectra.  
 
MCS (Multi Channel Scaler) mode: 
 The first N columns contain the values of the ROI1-ROIN the last but one contains the 
total values, finally the last column contains the Q (dead time correction) factor. 
 

Shortcuts: Keys: CTRL+C 
 

Copy ROI information command 
 

Copies all ROI values from the ROI list window as text to the clipboard so that it can 
be pasted into other applications. 
 

Shortcuts: Keys: CTRL+R 
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View menu commands 
 

Toolbar command  
 

Use this command to display and hide the Toolbar, which includes buttons for some of 
the most common commands in Palmtop MCA, such as File Open, Start or Stop 
measurement. A check mark appears next to the menu item when the Toolbar is displayed. 
 

Toolbar 
 

The toolbar is displayed across the top of the application window, below the menu bar.  
The toolbar provides quick mouse access to many functions used in Palmtop MCA. To hide 
or display the Toolbar, choose Toolbar from the View menu (ALT, V, T). 
 
Click To 
 

 Open an existing spectrum.  Palmtop MCA displays the Open dialog box, in which 
you can locate and open the desired file. 
 

 Save the spectrum.  Palmtop MCA displays the Save As dialog box. 
 

 Start acquisition with the current hardware setup. 
 

 Stop acquisition 
 

 Clear the current spectrum 
 

 Show the spectrum in linear scale 
 

 Show the spectrum in logarithmic scale 
 

 Show the spectrum as a histogram 
 

 Show the spectrum as dots 
 

 Show the spectrum as a line 
 

 Show the spectrum in Scaler mode 
 

 Show the spectrum in Corrected Scaler mode 
 

 Show the summed spectrum in MCPHA or MCS mode 
 

 Show the first spectrum 
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 Show the previous spectrum 
 

 Show the next spectrum 
 

 Show the last spectrum 
 

Zoom command  
 

Horizontal minus command  
 

This command increases the number of visible channels along the horizontal axis. The 
center of the zoom is always the center of the cursor. If the cursor is not visible in the 
Spectrum window the program jumps automatically to the cursor position. The displayed area 
is shown by the white box in the Small spectrum window. (Hint: Control + mouse wheel). 
 

Horizontal plus command  
 

This command decreases the number of visible channels along the horizontal axis, that 
is expands the spectrum. The center of the zoom is always the center of the cursor. If the 
cursor is not visible in the Spectrum window the program jumps automatically to the cursor 
position. The displayed area is shown by the white box in the Small spectrum window. (Hint: 
Control + mouse wheel). 
 

Vertical minus command  
 

This command increases the maximum visible value of the vertical axis. The steps are 
1-2-5. This command is not available if Autozoom vertically is turned on. . (Hint: mouse 
wheel). 
 

Shortcuts Keys: Down 
 

Vertical plus command  
 

This command decreases the maximum visible value of the vertical axis. The steps are 
1-2-5. This command turns off the Autozoom vertically command. . (Hint: mouse wheel). 
 

Shortcuts: Keys: Up 
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Fullscreen command  
 

Turns on/off full screen mode. The spectrum will fill the whole window.In full screen 
mode, the Cursor & ROI, ROI list, Small spectrum window and Acquisition windows are 
invisible. 
 

Autozoom vertically command 
 

This command turns on/off the automatic vertical scale. If it is on, the maximum 
spectrum value is always visible and updated automatically during the acquisition. The zoom 
factors are 1-2-5. The Vertical plus command automatically turns off the autozoom function. . 
(Hint: mouse wheel). 
 

Shortcuts: Keys: A 
 

Draw style command  
 

Use the following commands to change the style of the displayed spectrum. The 
current setting is stored when you close the program.  
 

Histogram command  
 

Shows the spectrum in histogram mode. 
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Dots command  
 

Shows the spectrum in dot mode. 
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Line command  
 

Shows the spectrum in line mode. 
 

 
 

Scaler command 
 

Displays the multi scaler values when the current preset is Multi Scaler mode. It 
displays the integral of the total spectrum and if there are any ROIs the integrals in the ROIs 
with the original ROI colors .  See Preset modes for more information. 
 

Corrected Scaler command  
 

Displays the dead time corrected multi scaler values when the current preset is Multi 
Scaler mode. It displays the corrected integral of the total spectrum and if there are any ROIs 
the corrected integrals in the ROIs with the original ROI colors  See Preset modes for more 
information. 
 

Sum command  
 

Displays the sum of the collected spectra if the Preset is Multi Cycle PHA.  This mode 
is turned off automatically by the spectrum navigation buttons (First Spectrum, Last 
Spectrum, Previous Spectrum, and Next Spectrum). 
 

Shortcuts:  Toolbar:  
 

Scale command  
 

Use this command to choose the scale type of the vertical axis. If the scale is linear, 
the Zoom commands are enabled. If the scale is logarithmic, the whole spectrum is displayed 
along the vertical axis and the vertical Zoom commands are disabled. 
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Linear command  
 

Use this command to choose the linear vertical scale. If this mode is switched on you 
can increase or decrease the vertical scale of the spectrum with the Zoom commands. The 
figure below shows the spectrum in linear scale: 
 

 
 

Logarithmic command  
 

Use this command to choose the logarithmic vertical scale. If this mode is switched on 
you cannot increase or decrease the vertical scale of the spectrum with the Zoom commands. 
The vertical zoom commands are disabled in this mode. The figure below shows the spectrum 
in logarithmic scale: 
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Measurement menu commands 

Start  
Starts acquiring data if the Palmtop MCA is connected. The Start function also restarts 

a data collection interval interrupted by a Stop acquisition. 
The hardware parameters, such as channel number, threshold, pile-up settings, are 

available in the Hardware Setup dialog box. 
 

Before you start the measurement, set the acquisition parameters in the Preset window. 
If you start then stop and start again the measurement, the program starts the acquisition with 
the initial preset values. For example if you set the Real time preset to 60 sec, and then you 
stop the data collection after 30 sec and start it again, the program will start a 60 second long 
data acquisition. 
The count preset mode works in the same way. 
 
The start command does not erase the ROI-s or the calibration.  
 

If the Palmtop MCA is not connected to the USB port, data acquisition is disabled. 
Connect the Palmtop MCA to the computer to start a measurement. 
 

Shortcuts: Toolbar:  Keys: F3 
 

Stop  
 
Stops the data acquisition.  
Note: The program does not store the acquired spectrum automatically. To store the 

spectrum, choose the Save As or Export in AMPTEK format commands in the File menu. 
 

Shortcuts: Toolbar:  Keys: F4 
 

Clear spectrum  
 

Clears the current collected spectrum. The current hardware setup as well as the preset 
parameters and ROI values will not change. If the current Preset is MCPHA this command 
clears all collected spectra. 
 

Shortcuts: Toolbar:  Keys: F5 
 

Clear current spectrum  
 

Clears the displayed spectrum if the current Preset is MCPHA. This command is 
disabled during the data acquisition and in the following modes: Sum view, PHA and MCS 
mode. 
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ROI menu commands 
 

A Region of Interest (ROI) is an area marked as a potential peak in a spectrum. Data 
channels marked as ROI channels are distinguished in the spectrum by a different color than 
that of unmarked channels. 

ROI selection is an advanced feature which provides instantaneous computation of 
peak gross (called “Integral” in the ROI list window) and net counts. These values may be 
used along with isotope decay tables and detection efficiency to calculate absolute or relative 
isotopic activities. Normally, peaks from a single isotope are marked in one color with 
separate colors used to differentiate different isotopes. The selected ROI in the ROI list 
window is displayed in gray color in the Spectrum window. 
 
Regions may be set up and cleared using the mouse and keyboard controls. 
 

The software stores all the regions in the ROI list window, when you save the 
spectrum with the Save As command, and loads them automatically if you load a spectrum. 
 

Add ROI command  
 

Add ROI to the current marker position.  
 
To mark a peak or regions in a spectrum please follow the steps below:  
 
 1) Mark the start point of the ROI: click in the Spectrum window where you want to 
put the start of the region. The program marks this point with a continuous vertical line. You 
can move this line with the mouse by clicking and holding the left button of the mouse over 
the line and then moving the mouse. The value of the channel is shown in the Cursor & ROI 
window. 
 
 2) Mark the end point of the ROI: click in the Spectrum window where you want to 
put the end point of the region. This point will be marked again with a continuous vertical 
line, and the start point will change to a dashed line. You can move this line with the mouse 
by clicking and holding the left button of the mouse over the line and then moving the mouse. 
You cannot move the dashed line. The value of the channel is shown in the Cursor & ROI 
window. 
 
 3) Click on the Add ROI command in the ROI menu, or press the F10 button, or click 
on the Add ROI button in the Cursor & ROI window. 
 

The ROI and all calculated values are displayed immediately in the ROI list window. 
The color and the name of the ROI [ROI1, ROI2, …, ROI(N)] are automatically generated.  
 

You can modify the properties of the ROI, such as start and end channel, name, color, 
in the ROI properties dialog box. 
 

Shortcuts:  Keys: F10 
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Delete All ROI(s)  
 

Delete all available ROIs in the ROI list window. 
 

Load ROI(s) command  
 

Loads ROI(s) from a text file. The ROIs are added to the current ROI list. The 
program calculates the ROI values from the current spectrum. The name and the color of the 
ROIs are automatically generated by the software. 
 

When Load ROI(s) is selected, the File Open dialog box will appear. The filename 
may be directly entered into the File Name edit box or a file can be chosen from the available 
names in the list box. The default extension for the files in the list box will be *.roi. See ROI 
file format for more information. 
 

Save ROI(s) command  
 

Stores all ROIs from the ROI list window. in a text file. The program stores only the 
start and end channels of the ROI-s. 

When Save ROI(s) is selected the Save As dialog box will appear, so you can name 
your document. The default extension for the files in the list box will be *.roi. See ROI file 
format for more information. 
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Calibration menu commands 

Calibrate command  
 

Shows the calibration dialog box. The calibrate dialog lets the user set the calibration 
for the spectrum and displays the calibration equation. 

To calibrate a spectrum the user must add at least one ROI (see Add ROI command). 
The calibration value (energy etc.) and the fact that the particular ROI is involved in the 
calibration must be set in the ROI properties dialog box. 

The type of calibration equation is the standard linear fit (default for a two-point 
calibration). If only one ROI is involved in the calibration the second point is assumed to be 0 
(zero). 
 

The program automatically shows the calibrated values in the ROI list window. To 
switch the display between the calibrated values and the channels choose the Show calibration 
command. 
 

Delete calibration command  
 

Erases the current calibration parameters and changes the view mode to channels.  
 

Load calibration command  
 

Loads the calibration values and the unit from a text file and applies it to the current 
spectrum. When Load calibration is selected, the File Open dialog box will appear. The 
filename may be directly entered into the File Name edit box or a file can be chosen from the 
available names in the list box. The default extension for the files in the list box will be *.clb. 
See Calibration file format for more information. 
 

Save calibration command  
 

Saves the current calibration equation and the calibration unit into a text file. When 
Save calibration is selected the Save As dialog box will appear, so you can name your 
document. The default extension for the files in the list box will be *.clb. See Calibration file 
format for more information. 
 

Show calibration command  
 

This command switches the display between calibrated mode and channel mode. This 
command is disabled when the spectrum has not been calibrated. 

To calibrate your spectrum, choose the Calibrate command or Load calibration values 
from a file. 
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Hardware Setup menu commands 
 

Hardware setup command, Hardware setup dialog box 
 

The hardware setup command shows the Hardware setup dialog box: 

 
 
Number of channels: Specifies the number of channels.  
 
The Threshold value sets the signal recognition level in the Palmtop MCA device. The 
threshold may be chosen by entering the channel number in the edit box or by selecting the 
default threshold. 
 
Default threshold: If this radio button is enabled, the program sets the threshold to the 
Channel number/32. For example if the number of channels is 512 the threshold will be 16 or 
when the number of channels is 8192 the threshold will be 256. 
 
Use custom threshold: If this radio button is enabled, you can enter a custom threshold value 
for the Palmtop MCA. If the value is smaller than 0 or larger than the number of channels -1 
the program will display a warning box.  
 
Show/Hide advanced settings: This button shows the advanced hardware settings, which are 
listed below. If you do not fully understand the meaning of the following definitions stick to 
the default hardware settings. 
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Peaking time: Required both for pile-up rejection and precise dead time loss correction when 
Protect time enable is selected. Adjustable in steps of 330 ns. The actual peaking time 
depends on the input pulse shape. Its value is equal to the length of the time interval between 
the beginning and the peak of the input pulse and can be measured by observing the input 
signal on an oscilloscope. 
 
Pile-up rejection: If selected, the Palmtop MCA will reject those input signals whose peaking 
time is longer than the value set in the Peaking time window. 
 
Pile-up loss correction: Apart from the trivial case of deadtime loss when an input signal 
arrives while the Palmtop MCA is busy, there is always another type of loss. This is called 
pile-up loss, because if a pile-up event occurs, a signal that has already been recognized and is 
being processed may still get shifted into an incorrect channel value or may entirely disappear 
from the spectrum. If Pile-up loss correction is selected and the Peaking time value is 
properly set, a loss free measurement can be accomplished. 
 
Protect time enable: If Protect time enable is selected, the Palmtop MCA will extend the 
deadtime due to the analog input signal length by adding a “protect time” immediately after 
the analog signal has fallen bellow the signal recognition level (threshold). The length of the 
protect time is equal to the value set for the Peaking time. There are two distinct cases where 
this feature might come handy. 
 

1. The length of an analog input signal will always extend beyond the time period 
recognized by the signal recognition comparator in the device. This is true even for 
properly pole-zero cancelled signals since the signal recognition threshold can never 
be set below the noise level. Thus a systematic error will be present between the actual 
deadtime and the deadtime measured by the signal recognition comparator. This error 
will only become noticable above 90% deadtime where the deadtime loss correction 
method may become inaccurate in live time measurements or in the corrected Multi 
Channel Scaler mode.Clearly, artifically adding some deadtime will extend the total 
measurement time (real time) in live time measurements but at the same time the loss 
correction method will remain surprisingly accurate up to or beyond 99% deadtime. 

 
2. The spectrum itself can also be distorted if the input analog signal has a significant 

undershoot after returning to the baseline. The signal recognition comparator will 
falsely detect that the signal has ended but a subsequent signal may get measured 
lower or – if small enough – may not get recognized at all. 

 
I both above cases the value of the Protect time has in fact nothing to do with the Peaking 
time of the analog signal. It is a limitation of the Palmtop MCA device that only identital 
values can be chosen for these theoretially distinct times. In practice, however, the user can 
choose any value for the Protect time if neither Pile-up rejection nor Pile-up loss 
correction is selected. 
 
Peak Mode: 
 
Selects the Peak Mode to either First peak or Absolute peak. First Peak mode is standard to 
nuclear instrumentation MCA’s.  Absolute Peak mode is typically used in airborne particle 
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sizing analyzers, in environmental air monitoring systems, and in aerosol research. See the 
definition of the first and the absolute peak. 
 
Ok: Accepts and stores all current hardware settings. The settings are retained by the Palmtop 
MCA software when exited. The software clears the spectrum and keeps the ROIs and the 
calibration. 
 
Cancel: Omits the changes and keep the original settings. 
 
Note: 
The modification of the current hardware settings is not allowed during the data acquisition, 
the dialog box shows only the current state of the hardware, all fields and buttons are 
disabled. 
 

Shortcuts: Keys: CTRL+H 
 

Restore default hardware setup command  
 

Restores the default hardware setup. 
 
The default values are: 
 
Channels = 8192 
Default threshold = YES 
First Peak = YES 
Pile Up rejection = NO 
Pile Up loss correction = NO 
Protect time enable = NO 
Peaking Time = 42.333 microseconds. 
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Navigate menu commands 

Cursor left command  
Moves the cursor left by 1 channel. 
Shortcuts: Keys: Left 
 

Cursor right command  
Moves the cursor right by 1 channel. 
Shortcuts: Keys: Right 
 

First spectrum command  
Displays the first spectrum if the current preset setting is Multi spectrum mode in the 

Preset window and more than one spectrum is available. Otherwise this command is disabled. 
The number of the current spectrum is showed in the Cursor & ROI window. It turns off 
automatically the Sum view mode. 
 

Shortcuts: Toolbar:   Keys: CTRL+Home 
 

Last spectrum command  
Displays the last spectrum if the current preset setting is Multi spectrum mode in the 

Preset window and more than one spectrum is available. Otherwise this command is disabled. 
The number of the current spectrum is showed in the Cursor & ROI window. It turns off 
automatically the Sum view mode. 
 

Shortcuts: Toolbar:  Keys: CTRL+End 
 

Previous spectrum command  
Displays the previous spectrum if the current preset setting is Multi spectrum mode in 

the Preset window and more than one spectrum is available. Otherwise this command is 
disabled. The number of the current spectrum is showed in the Cursor & ROI window. It turns 
off automatically the Sum view mode. 
 

Shortcuts: Toolbar:   Keys: PgUp 
 

Next spectrum command  
Displays the next spectrum if the current preset setting is Multi spectrum mode in the 

Preset window and more than one spectrum is available. Otherwise this command is disabled. 
The number of the current spectrum is showed in the Cursor & ROI window. It turns off 
automatically the Sum view mode. 
 

Shortcuts: Toolbar:  Keys: PgDown 
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Help menu commands 
 

Help Topics 
 

Offers you an index to topics on which you can get the help. 
 

About Palmtop MCA command 
 

Use this command to display the copyright notice and version number of your copy of 
Palmtop MCA. 
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Windows 

Main window 
 
The main window of the Palmtop MCA program consists of 7 different windows: 
 

• Toolbar 
• Preset window 
• Spectrum window 
• Cursor & ROI window 
• ROI list window 
• Small spectrum window 
• Acquisition window 
 

 



Palmtop MCA Users Manual Institute of Nuclear Research 
  of the Hungarian Academy of Sciences 

Debrecen, Hungary 
 

-31- 

Preset window 
 

The preset window contains all information about the acquisition mode.  
 

 
 
Acquisition mode: 
 
Pulse Height Analysis: This mode allows acquiring one single spectrum.  
 
Multi Cycle Pulse Height Analysis: The software collects N different spectra. Enter the 
number of spectra in the Number of cycles field. In this mode only the Time preset and Real 
time mode is enabled. The acquisition time of each spectrum is defined in the time preset 
field. Palmtop MCA collects all spectra, after the data acquisition, you can walk through the 
spectra with the help of the Navigate menu or with the buttons on the toolbar. With the help 
of the Sum view you can display the sum of the collected spectra. 
 
Multi Channel scaler: The software collects N different spectra. Due to a software limitation 
the preset value of N will be equal to the number of channels (256, 512 .. 8192) set in 
Hardware setup. Of course, the user can always issue a Stop command to interrupt the 
acquisition at any bin number. The acquisition time of each spectrum is defined in the Dwell 
time preset field. The displayed time curves show the integral of the total spectrum in each 
bin and (if any ROIs have been specified) the integral of the individual ROIs. The curves are 
displayed in the scaler view . The dead time corrected curves are displayed in the Corrected 
scaler view . 
 
Time preset mode: The Palmtop MCA hardware supports only time related preset modes, i.e. 
a Real Time of 60 seconds. In order to give the user more flexibility, two other modes were 
introduced in software to facilitate particular tasks, preset total counts and preset channel 
counts. A Preset Mode of seconds uses either the Real or Live Timer for an acquisition (see 
Timer Type below).  This is an internal MCA function.  When a preset time of 60 seconds is 
entered, the MCA will acquire until exactly 60 seconds have elapsed (either real or live time) 
and then stop.  Enter the preset time in seconds in the input field (sec). The Palmtop MCA can 
be commanded to accumulate a spectrum between a preset time interval of 1-4,294,966 
seconds (up to 50 days). The preset can not be changed during data acquisition. 
 
Timer Type: 
 
Selects either the Real or Live timer for the Time Preset acquisition mode. The live time 
clock adjusts for dead time loss by turning off the clock whenever:  
 a) the input signal exceeds the threshold 
 b) the digital pipeline is holding a pulse to be processed by the ADC 
 c) if one or both of the MCA gates are active. 
 
Timer Type and time preset (seconds, not counts or channel counts) settings are retained by 
the MCA after power off. 
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Count preset mode: When the Count preset button is turned on, the software monitors the 
total counts in the spectrum or a ROI is selected in the ROI list window. When the total (the 
Integ button is on) or maximum (Max button is on) counts in the spectrum or in the selected 
region is equal to the user defined preset, the software sends a stop command to the Palmtop 
MCA. Because this is a software control and not in the MCA internal hardware, the software 
sends the command to stop when the correct counts have been achieved. By the time the 
MCA receives the command from the PC and stops, some additional time will have elapsed 
resulting in additional counts above that specified. Enter the total number of counts for the 
spectrum or for the selected region in the Count preset box. 
 

The elapsed time, remaining time, live time, total counts and dead time are displayed 
in the Acquisition window. 
 

Spectrum window 
 

The spectrum window displays the current live data as well as any other previously 
saved files. The window displays each spectrum in its own range. It displays the available 
ROIs too. 

In order to view the ROI information for a given spectrum it must be the visible 
spectrum.  To pick the visible spectrum click on the Prev, Next, First or Last spectra button 
on the toolbar or go to the Navigate menu. The program automatically refreshes the values in 
the ROI list window using the visible spectrum in the calculations. 
 

To change the scaling in the display window see the Zoom commands in the View 
menu or click on the “+” and “-“ buttons.  

The “F” button in the bottom right corner of the window toggles the Fullscreen mode 
on or off. 
 

This window displays the cursor, which shows the value of the current channel in the 
Cursor and ROI window. 
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Cursor & ROI window 
 

This window displays the current channel information and some ROI operations. 
 

 
 
Channel: The current channel number of the cursor. If the spectrum is calibrated the program 
shows the calibrated values in the calibration unit. 
 
Counts: The total counts in the current channel marked by the cursor. 
 
Spectrum: This field displays the number of current spectrum and the number of total spectra 
if the preset mode is Multi. See Preset window. 
 
Add ROI: This button is equivalent to the Add ROI command in the ROI menu.  
 
Delete ROI: This button erases the selected ROI in the ROI list window. 
 
ROI properties: This button shows the ROI properties dialog box of the selected ROI in the 
ROI list window. 
 
Calibrate: This command is equivalent to the Calibrate command in the Calibration menu. 
 

ROI list window 
 

This window displays all available ROIs and their calculated values. The list is 
automatically updated during the data acquisition. 
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These values are the following: 
• Color and name 
• Start [channel] or [unit] if the calibration is displayed. See Show calibration command 
in the Calibration menu. 
• End [channel or unit] 
• Integral: the total counts in the current region. 
• Net Area: the net area of the current region. See the definition of the Net area. 
• Centroid: The centroid position of the peak. 
• FWHM: The full width at half maximum value of the peak. 
• Error of the integral[%]: The error of the integral value. 
• Error of the Net area[%]: The error of the net area. 

 
See ROI calculations for more information about the displayed values. 
 
The following ROI operations are allowed by the window: 
 
1) Changing ROI properties: double click on any ROI in the list. This displays the ROI 
properties dialog box, here you can change the properties of the ROI. 
 
2) Deleting ROI: select one ROI and press the DEL key. 
 

Small spectrum window 
 

This window displays the whole spectrum and marks with white background the part 
of the spectrum which is currently displayed in the spectrum window. You can move the 
white window with the mouse (click and hold the left mouse button on the white window and 
move).  
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Acquisition window 
 

This window shows the status of the current data acquisition. The fields are from left 
to right: 
 

 
 
Elapsed time: Displays the elapsed time in seconds. It is calculated from the start of the 
acquisition. If the Preset setting is Live mode, the window shows the elapsed live time. The 
live time is the real time with dead time correction. 
 
Remaining time: Displays the remaining time in seconds. This field is enabled if the time 
preset is Real time. If the Preset setting is Live mode, the window shows the remaining live 
time.  
 
Counts: Displays the Maximum or integral counts in the selected region or the whole 
spectrum.  
 
Remaining counts: Displays the remaining total counts in the spectrum. This field is enabled 
if the count preset is enabled. 
 
Deadtime: Displays the current dead time of the Palmtop MCA in percents. 
 
Number of acquisitions: Displays the number of ADC acquisitions. The value also contains 
the events which are out of the ADC range. 
 
Rate: Displays the current count rate in counts/second. 
 
Out of ADC range: The number of events which were out of the ADC range. 
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Dialogs 
 

ROI properties dialog box  
 

This dialog box displays the properties of the selected ROI in the ROI list window. 
 

 
 
Name: The name of the ROI. You can enter custom ROI name. 
 
Position: The start and end channel. The calibrated values are displayed too, if the calibration 
is applied. 
 
Color: The displayed color of the ROI.  
 
Calibration: Turn on the Involved in calibration checkbox if you would like to use this ROI 
in the calibration. Enter the calibrated peak value into the Value field. You need to turn on 
this checkbox and specify a valid value before calibration. 
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Calibration dialog box  
 

The calibrate dialog lets the user set the calibration for the active spectrum.  To 
calibrate a spectrum the user must enter at least one ROI (See Add ROI command) for which 
the Involved in calibration checkbox in the ROI properties dialog box is turned on. The list 
displays the ROIs which are involved in the calibration. 
 

 
 
Click on the Show calibration values button to see the parameters of the calibration 
equation. 
 
In the Unit field enter whatever label is desired for the calibration. It is most useful to enter in 
the units of the calibration. Example: Energy (keV). 
 
Click on the Ok button to apply the calibration. This shows automatically the calibration. See 
Show calibration command. To store the current calibration see the Save calibration 
command in the Calibration menu. 
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Port selection dialog 
 

If more than one MCA is connected to the PC the user might select the port of the 
MCA hardware. The program can handle maximum 20 different MCA devices.  

 
Note: Connect all MCAs to the computer then start the program. Do not disconnect 

the MCAs while any of the acquisition programs are running.  
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File formats 

MCD file format 
 
The MCD file format is binary. This is the file format of the Palmtop MCA software. Please 
do not edit these files with a simple text editor program. The files are saved with the *.mcd 
extension and contain the following information in this format: 
 

• Spectra (single or multi) 
• ROIs 
• Calibration 
• Hardware setup 
• Software settings 

 

Amptek text file format 
 

The Amptek MCA8000A file format is ASCII. The fields are delimited in the MS-
DOS format (return delimited). The files are saved with the *.mca extension and contain the 
following information in this format: 
 
<<PMCA SPECTRUM>> 
TAG - Test 
DESCRIPTION – Atomki MCA Record 
GAIN 
THRESHOLD 
LIVE_MODE 
PRESET_TIME 
LIVE_TIME 
REAL_TIME 
START_TIME 
SERIAL_NUMBER - 0 
<<CALIBRATION>> 
LABEL 
Calibration points (channel   value) 
<<ROI>> 
Regions of Interest ranges (start channel   end channel) 
<<DATA> 
… 
<<END> 
<<HARDWARE SETUP>> 
FIRSTPEAK -  
PROTECTTIMEENABLE -  
PILEUPLOSSCORRECTION -  
PILEUPREJECTION -  
PEAKINGTIME -  
<<END>> 
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Gain is defined on a scale of 0-5 corresponding to channel numbers of 256-8,192. 

Live Mode – 0 indicates the Real Preset Timer was used and Live Mode – 1 indicates the Live 
Preset Timer was used. 
 
Sample File: 
 
<<PMCA SPECTRUM>> 
TAG - Test 
DESCRIPTION - ATOMKI MCA Record 
GAIN - 5 
THRESHOLD - 819 
LIVE_MODE - 0 
PRESET_TIME - 1000 
LIVE_TIME - 1685300.902000 
REAL_TIME - 843150.451000 
START_TIME - 12/28/2005 11:06:53 
SERIAL_NUMBER - 0 
<<CALIBRATION>> 
LABEL - keV 
0 0 
2769.16 100.00 
<<ROI>> 
2524 3034 
<<DATA>> 
data points 
<<END>>  
<<HARDWARE SETUP>> 
FIRSTPEAK - 1 
PROTECTTIMEENABLE - 0 
PILEUPLOSSCORRECTION - 0 
PILEUPREJECTION - 0 
PEAKINGTIME - 42.333333 
<<END>>  
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ROI file format 
 

The ROI file format is ASCII. The fields are delimited in the MS-DOS format (return 
delimited). The files are saved with the *.roi extension and contain the following information 
in this format: 
 
<<ROI>> 
start channel end channel 
start channel end channel 
… 
start channel end channel 
 
 
The start and end channels are always stored in 8192 resolution. 
 
Sample ROI file: 
 
<<ROI>> 
1256 1604 
2688 2720 
1300 1400 
 

Calibration file format 
 

The calibration file format is ASCII. The fields are delimited in the MS-DOS format 
(return delimited). The files are saved with the *.clb extension and contain the following 
information in this format: 
 
<<CALIBRATION>> 
unit 
calibration_value_1 calibration_value_2 
 
The calibration_value_1 value calibration_value_2 are the slope and the y intercept of the 
linear calibration equation, respectively. The slope is normalized to 8192 channels thus the 
same calibration file can be used in the case of different number of channels. The current 
slope factor might be calculated by multiplying the calibration_value_1 with the factor: 
8192/numberOfChannelsInTheCurrentSpectrum. 
 
Sample calibration file: 
 
<<Calibration>> 
keV 
-26.181213 2.388056 
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Definition of the Net Area 
 

When a region of interest is successfully created, the Palmtop MCA software 
automatically calculates the net area of the region. The figure below shows the definition of 
the Net Area of the peak. The program always assumes linear background between the start 
and end channels of a given ROI.  
 

 
 

Definition of the first and the absolute peak 
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Definition of the ROI calculations 
 
Centroid: The peak center, PC, is calculated as a weighted average of channels under the 

peak after subtracting the background: , where Ci equals the counts in channel i 
after background subtraction is performed. 
 
FWHM: is calculated from with the help of the following term:  

FWHM=0.9394 * NetArea/Cmax, 
where Cmax is the maximum count in the region with background subtraction. 
 
Integral: This is the sum of the counts in the ROI. 
 
Net Area: The net area is the sum of the counts in the region with background subtraction. 
See the definition of the net area for more information. 
 
Error of the integral value:  

 
Error of the Net area:  

 
 
Where A is the area of the ROI, 
S is the contents of the first ROI channel 
E is the contents of the last ROI channel 
K is the number of channels of the ROI 
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Cursor in the spectrum window 
 
The cursor is displayed as a thin continuous vertical line. 
 
There are different ways to move the cursor in the Spectrum window: 
 

a) click somewhere in the in the Spectrum window 
b) go to the Navigate menu and use the Cursor left or Cursor Right commands 
c) Use the Left or Right keys on the keyboard 

d) Click on the  or  buttons in the Cursor and ROI window. 
 

The current channel number is displayed in the Cursor and ROI window. 
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Keyboard shortcuts 
 
Key Command 
CTRL+O Open file. 
CTRL+S Save file As. 
CTRL+P Print the current spectrum. 
CTRL+C Copy spectrum values. 
CTRL+R Copy ROI information. 
Up Zoom vertical plus 
Down Zoom vertical minus 
A Automatic vertical zoom 
F1 Help index 
F3 Start measurement. 
F4 Stop measurement. 
F5 Clear spectrum. 
F10 Add ROI 
CTRL+H Hardware setup 
Left Cursor left. 
Right Cursor right. 
CTRL+Home Display first spectrum. 
CTRL+End Display last spectrum 
PgUp Display previous spectrum. 
PgDown Display next spectrum. 
 
 
 


