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Instruction Manual APG7300

Safety Precautions / Disclaimer

Thank you very much for purchasing this product from TechnoAP Co., Ltd. Before using this product, please read this

"Safety Precautions and Disclaimer" and be sure to observe the contents and use the product properly.

We are not responsible for any damage caused by abnormality of device, detector, connected device, application, damage

to failure, other secondary damage, even if accident caused by using this device.

Q Prohibited matter

- 4

This device cannot be used for applications requiring special quality and reliability related to human life,
accident.

This device cannot be used in places with high temperature, high humidity, and high vibration.

Do not apply a power supply that exceeds the rating.

Do not turn the power on while other metals are in contact with the board surface.

A Note

If there is smoking or abnormal heat generation in this device, turn off the power immediately.

This board may not work properly in noisy environments.

Be careful with static electricity.

The specifications of this board and the contents of the related documents are subject to change without
notice.

Warranty policy
The warranty conditions of "our product” are as follows.

Warranty period: One year from date of purchase.

Guarantee contents: Repair or replacement will be carried out in case of breakdown even though you have used correctly
according to this instruction manual within the warranty period.

Out of warranty: We do not warranty if the cause of the failure falls under any of the following.

1. Failure or damage due to misuse or improper repair or modification or disassembly.

2. Failure and damage due to falling etc.

3. Consumables.

2 TechnoAP Co., Ltd.
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1. Overview

The Techno-AP USB-MCA (USB-Multi Channel Analyzer) APG7300 (hereinafter referred to as “this device”) is a compact
and lightweight MCA that features a high-speed successive approximation ADC on a single signal input channel and

operates solely on USB bus power without using an AC adapter.

The preamplifier signal from the detector is input to a spectroscopy amplifier (linear amplifier, hereinafter “amplifier”), and the
output signal, which has been amplified and waveform-shaped (shaping) by the analog circuit, is input to this device. The
amplitude of this signal (pulse height, peak value) contains information such as the energy of radiation. The MCA detects
this signal, converts the maximum pulse height to digital (AD) form, and generates a histogram, functioning as a pulse height

analysis device.

A key performance indicator of an MCA is the dead time. Dead time refers to the period during which the MCA cannot
measure pulse heights. For events that occur irregularly, such as radiation, the MCA cannot measure new events while
performing peak area determination, digital conversion of the pulse height, memory rewriting, and pulse height reset. The

dead time of this device is fixed at 1 ps.

Regarding measurement operation, there is a histogram mode.

Histogram mode generates a histogram with the horizontal axis representing energy pulse height (e.g., in keV) and the
vertical axis representing counts.

The included software consists of driver software that runs on Windows and the USB-MCA application (hereinafter “this

application”).

This manual describes the handling and operation of this device.

4 TechnoAP Co., Ltd.
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2. Specifications

Product Name: USB-MCA (The included application has the same name)
Model: APG7300 (Also includes products with additional designations following the model number)
1. Analog Input
*  Number of Channels: 1CH
* InputRange: 0to +10V
* Input Impedance: 1 kQ
» Acceptable Pulse Duration: Minimum 100 nsec to Maximum 100 usec (duration exceeding the threshold)
2. ADC
» Conversion Method: Successive approximation
+ Resolution: 16 bit
+ Conversion Time: 650 ns
« ADC Gain: 16,384; 8,192; 4,096; 2,048; 1,024; 512 channels
« Threshold: Full scale 0-50%, set via PC
+ LLD (Lower Level Discriminator): Full scale 0—100%, set via PC
+ ULD (Upper Level Discriminator): Full scale 0-100%, set via PC
3. Performance
» Dead Time: Fixed 1 us (Does not include amplifier processing time)
+ Integral Nonlinearity: £0.025% (typical) or less
« Differential Nonlinearity: £1% (typical) or less
4. External Input
« External Inputs: GATE and VETO
5. Functions
» Measurement Mode: Histogram mode (maximum 16,384 channels, 232 counts/channel)
+  Communication Interface: USB 2.0
o USB cable length should be 2 m or less. Use with a USB 3.0 port is recommended. If the USB port has a
low-power setting, disable it if possible, or consider using a USB hub with AC adapter power.
6. Software
+  Application: USB-MCA software for Windows
Driver Software
Dimensions: 70 (W) x 140 (D) x 20 (H) mm
Weight: Approximately 180 g

© © N

Accessories

User Manual
« CD (driver software, application, and user manual)
« USB Cable (USB Type-A male to USB Mini-B male)

S TechnoAP Co., Ltd.
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3. Appearance

3 1
4 2
€S))
®) Photo 1: APG7300
(Front Panel]

(1) INPUT: LEMO connector (EPL.00.250.NTN) for amplifier signal input.

(2) LED: Operation status LEDs
+  POWER: Lights when the device is powered on (connected to PC)
*  RUN: Lights when measurement starts
+  ACCEPT: Lights when a signal is detected

(Rear Panel]
(3) GATE: LEMO connector for extemnal GATE signal input. Accepts LV-TTL level signals.
» Data is acquired when input is “High” and not acquired when “Low.”
(4) VETO: LEMO connector for extemnal VETO signal input. Accepts LV-TTL level signals.
+ Datais not acquired when input is “High” and acquired when “Low.”
(5) RESET: Reset button
(6) USB: USB 2.0 Mini-B receptacle (female)

*Introduction to Conversion Adapters
The signal input connector of this device uses the LEMO EPL.00.250.NTN or equivalent.

When using a BNC connector cable, the device can be connected using a conversion adapter as follows:

Manufacturer: Huber & Suhner

Model Number: 33_QLA-BNC-01-1/1-_NE
Description: QLA-01 to BNC

Connector Gender 1: Interface QLA-01

Connector Gender 2: Interface BNC

Photo 2: 33_QLA-BNC-01-1/1—_NE

Figure 3: Example of LEMO-to-BNC Conversion Cable

6 TechnoAP Co., Ltd.
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4. Setup

14 Connection

A4

A4

N ,/\\_
DETECTOR i AMP =

5

USB-MCA

GATE
VETO

USB

PC
USB-MCA
» Software

Figure 1: Connection When Using the MCA

(1) Connect the USB-MCA to the PC using the supplied USB cable.

*For a PC connecting for the first time, the driver software must be installed. Refer to the instructions below for driver

installation.

*Do not connect signal cables while the device power is OFF.

Confirm that the PWR LED is lit.

—_
w N
~—~ ~

figure above).

o =
N N

When a cable is connected to the GATE terminal and a peak is detected at INPUT, data is acquired if the terminal

is open or the GATE signal is High.

When a cable is connected to the VETO terminal and a peak is detected at INPUT, data is acquired if the terminal

is open or the VETO signal is Low.

Connect the amplifier's shaped output signal to the INPUT of the device.

A

Connect the preamplifier output signal from the detector (DETECTOR in the figure above) to the amplifier (AMP in the

If control via external signals is required, input an LV-TTL level to the GATE or VETO terminal.

TechnoAP Co., Ltd.
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24 Driver Software Installation

For a PC connecting to this device for the first time, it is necessary to install the driver software from the included CD before
use.

For Windows 7
(1) (Required) Log in as Administrator or with an account that has administrator privileges.

(2) Connect the device to the PC using a USB cable.

(3) A message will appear at the bottom right of the desktop: “Installing device driver software.”

TIAR BSAI = VIR FEAZAB—IUTVET X X

ART—LAZRBDCR}. CTEHLVUvOUTESV.

If the message “The device driver software was not installed correctly” appears, open Device Manager and check the icon
for “USB-MCA.” Right-click the icon and select “Update Driver Software.”

FIAR ES4)= YT MITPRELL AR

o BRI OVTRIZES Vv OLTL S

(oL &
I"IBS® D% . &

M Device Manager - O X
File Action View Help
=5 m B B

- Computer A

== Disk drives
[ Display adapters
= DVD/CD-ROM drives
¥ Human Interface Devices
“® |DE ATA/ATAPI controllers
= Keyboards
@ Mice and other pointing devices
@ Monitors
& Network adapters
E? Other devices
B& PCl Device
B4 SM Bus Controller
& _Unkn device
E? use-mca
B use-mca
= Print queues

<

= Printers

] Processors

B software components

B Software devices

iy Sound, video and game controllers
G Storage controllers

Em System devices

¥ Universal Serial Bus controllers
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(4) Proceed with the installation using the interactive setup.

§ Update Drivers - USB-MCA <l Update Drivers - USB-MCA

How do you want to search for drivers? Browse for drivers on your computer

Search for drivers in this location
Brovise..

& Include subfolders

> Search automatically for drivers

s will search your computer for the best available driver and install it on your

> Browse my computer for drivers
Locate and install a driver manually

> Let me pick from a list of available drivers on my computer

This list will show available drivers compatible with the device, and all drivers in the same

category as the device

Cancel Cancel

Browse to the "Driver" folder on the included CD.

) U RSA/= VI bIT PO - USB-MCAY
9 Windows Security X
RSA/(— VI bz PEA YA P—ILLTVET ...
X Windows can't verify the publisher of this driver software
—> Don'tinstall this driver software
You should check your manufacturer's website for updated driver software for
your device. >
—> Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
nformation.
() See details
M Device Manager - u] X
X
File Action View Help
B Update Drivers - TechnoAP USB-MCA e mHEE B
[ computer
= Disk drives
Windows has successfully updated your drivers [ Display adapters
== DVD/CD-ROM drives
[ Human Interface Devices
Windows has finished installing the drivers for this device: b F:W”’“" controllers
= Keyboards
W@ Mice and other pointing devices
B Monitors
-> TechnoAP USB-MCA & Netvork adapters
&2 Other devices
0 Print queues
2 Printers

' O Processors
I software components
B Software devicas
& Sound, video and game controllers
a1 Storage controllers
B System devices
« @ Universal Serial Bus

Close

Next, install the “TechnoAP USB-MCA Option.” After installing the “TechnoAP USB-MCA” driver software, install the
“TechnoAP USB-MCA Option” following the same procedure. Verify in Device Manager that both the “TechnoAP USB-
MCA” and “TechnoAP USB-MCA Option” icons are functioning correctly. Once the driver software is installed properly,

proceed to install the application. The installation steps are described in the next chapter.

9 TechnoAP Co., Ltd.
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For Windows 8 (64-bit)

In Windows 8 (64-bit), unsigned driver software cannot be installed by default to prevent users from accidentally installing
unverified drivers. Since this driver software is unsigned, you must disable “Driver Signature Enforcement” using the following

steps before installation.

(1) Display the Charmms bar on the Start screen.
For mouse operation: move the mouse to the upper-right or lower-right comer of the screen.
(2) Fortouch operation: swipe from the right edge of the screen toward the center.

From the Chams bar, select “Settings,” then choose “Change PC settings” from the settings menu.

(3) Inthe “PC Settings” screen, select “General,” then under “Advanced startup,” choose “Restart now.”

PC 885 savm
FRERORRE 25068 TF, PR CUBRLRI TR,

J=VFIETE AT AR

I-Y= PC EYILYS 295

N 248 PC DRTATEEEGREL, Windons BUIL7920L CH TSN TR, &
#EFASEORANG IR IR RA,

155 s

H gty y o i
FTARTEIFRLT Windows ZFA Y AF—ILd3
ronteeciniey.

24N\~ BT

FIAA
PC Mg EHAINA LT3

TLYLA

FHAAERIZFAAD WSE 34T ONO 52 25 TR Y, K 007~ 40101
ER0U Windows 29 - PPUTRERERIIN, ZATh A A= S5 Windows 2

R LTI R3¢, S RERLET,
PC aiEDIEIHA

w—=LI—7

(4) Onthe “Choose an option” screen, select “Troubleshoot,” then on the “Troubleshoot” screen, select “Advanced options.”

AT23> &R © NIWZa—F1>%
‘-ﬁﬁ‘ 5 PC OUILwa
> i S

LAl
LESRUBDELA,

rINDa—54>7 PC ZHHIRAE(CR S

PC ULy T SHEINERIBIRLE ;: 'zgmmau. TN AT
¥ BRi MELY- LY LS

| PC ORI B

b

10 TechnoAP Co., Ltd.



Instruction Manual APG7300

(5) On the “Advanced options” screen, select “Startup Settings,” then on the “Startup Settings” screen, choose “Restart.”
PEA TS © RH—NIPYTEERGE

D454k Windows A T2 #ZEBLET:

(6) On the “Startup Settings” screen after the restart, press the “7” key to select “7) Disable driver signature enforcement.”

25— NPy TERIE

(Cld, SR

—~
S
N—

(Required) After restarting, log in as Administrator or with an account that has administrator privileges.
Connect the USB-MCA to the PC using a USB cable.
Right-click on the Start screen to display the App Bar, select “All apps,” and then choose “Control Panel” from the Apps

—_
©
— =

view.

a>b0-)L JCRIL

14—

Windows @ B A=y —
-

Defender

(10) From the “Control Panel,” select “Device Manager” to display the Device Manager.

& Realtek HD A—FT4AYR—I%
B8 Windows 8 ADHEEEDIEN

[ FHDTIUA

#® Windows T4 71—l VR h: usTa-mm
—’ =t

€@ 1>5-F9b AT23 B USB-MCA
@ —F—F @ ¥UALZOEHDTAYTAVT TIA
955 L1 ATY 5205 FIA
12 27 L e
28 T/ A IR—Tp— v § 3NN ST G JURO-5-

5 FyMI-HERETYS-
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(11) Right-click “USB-MCA,” select “Update Driver Software,” and then choose “Browse my computer for driver software.”

E
W L" |I§..f)\®7'fll:./2 B 15415 Y7t FOs - USE-MCA

E‘ EHE e EBETAET RS- VI TR EELET T

Bi Use-t F51/(-DEH(P) o
W oAt T/ AEZEHIT3(D)
LIAEITZ spqan704 AR IW)
m £25- —> e g CRRLETR)
g 17/-% N-FIIPEEDIFTU(A)
=1 F&l¥a1- )
& smr TR

Sl

(12) When the “Update Driver Software” screen appears, select “Browse.” On the “Browse For Folder” screen, choose the
drive where the USB-MCA driver software is stored, then select “OK.” Back on the “Update Driver Software” screen,

select “Next.”

TS-0eR [~ |
© 0 F54/(- YIhIzPOESR - USB-MCA N—FIIPOFSAI-EZEIANS-EBATIRRL.
(-~ VI PRERUET. —
W27 ®
JTPEMELET: A 31739
7 e strator

& Windows (C:)

4 DVD RW K547 (D)
4 o L=/ F42H (E:)

4/, Driver

IANS~(F): Driver

OK Froon
[am || rven

(13) When the “Windows Security” screen appears, select “Install this driver software.” When the message “The driver

software has been successfully updated” appears, select “Close.”

[ <]
W Windows tFal7¢ [ x | SR
® 500 vororroRiTEARIETA R A -
* COESA)(— YINITPEADAR-ILUIL(N) o
8 15 BIENRESA /(= VIMIPHRETINEIH BTN
B
®
31 /2 1%
P
(©) #8@OER(D) (8t |

(14) When “TechnoAP USB-MCA” appears in the Device Manager, right-click the remaining “USB-MCA” and repeat the

steps from (11) to update the remaining driver software.

v P EBH0FIUR v B B0
i USB-mMcA > i USE =
= _ 2 = P
@ YIALFDESDFA ITAVT FIAR @ NIAE tjﬂ‘: PR
LI ARUF2J03 T4 LI AEYF T A AEEHIF3(D)
I E25- o -5 FIAZADT A A=)
v § 2Z-HLBUT A JY OS5 v @ 1I/- S—— .
i Intel(R) USE 3.1 eXtensible Host Controller - 1,10 (Microsoft) ' Inte N-FITTEEOIRIA) 0 (Microsoft)
§ TechnoAP USB-MCA § Tec T0/F4(R)

§ USE composmeDevce

(15) When “TechnoAP USB-MCA Option” appears in the Device Manager, the driver software installation is complete.

v @ 130 2UFN G IVA0-5-
i Intel(R) USE 3.1 eXtensible Host Controller - 1.10 (Microsoft)
i Techno&AP USB-MCA
§ TechnoAP USB-MCA Option
@ USBE Composite Device
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For Windows 11 and Windows 10

(1) (Required) Log in as an Administrator or with an account that has administrator privileges.
(2) Connect the USB-MCA to your PC using the USB cable.
(3) Right-click the Start button and select "Device Manager" from the pop-up menu.

& Device Manager =} x
File Action View Help
Apps and Features oy T
B Computer ~
HP wa Disk drives
Mobility Center 2 Duplny sseptes
= DVD/CD-ROM drives
R Human terface Devices
POWE'T Dpticns "B IDE ATA/ATAPI controllers
iboards.
Event Viewer —_— >
System

Device Manager

MNetwork Connections

(4) Right-click one of the "USB-MCA" entries, select "Update driver", and then select "Browse my computer for drivers".

~ R7 Other devices x
i& PC| Device B Update Drivers - US8-MCA
-iA SM Bus Controller How do you want to search for drivers?
i Unknown device
L UsB-t Search automatically
T Update driver Windows wil searchyour
4 LISR.D s
= Pri i i L
= Print quel Disable device
= Printers Uninstall device
n Processor
Scan for hardware changes
l* Software
B Software Properties
il o2

Cancel

(5) When the "Update Drivers" window appears, click "Browse...".
When the "Browse For Folder" window appears, select the folder where the USB-MCA driver software is saved
(Driver¥Windows10-11), and click "OK".

Once you retum to the "Update Drivers" window, click "Next".

x IANI-DER

B Update Drivers - USB-MCA

N=FITPOFSAN-ESEIANS - BBATIEN.

Browse for drivers on your computer

B 72T A
Search for drivers in this |ocation A 5475
Browse.. 2 Administrator
48 23Fa-5-
Zinclude subfolders B %
s Windows (C:)

> &g DVD RW F547 (D:)
4 o U=/ T4RY (E2)

4| | Driver v
+ Let me pick from a list of available drivers on my computer

This list will show available drivers compatible with the device, and all drivers in the same THE—(F): Driver
category as the device.

[ o || sna
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(6) When the message "Windows has successfully updated your drivers" is displayed, click "Close".
X
B Update Drivers - TechnoAP USB-MCA
Windows has successfully updated your drivers

Windows has finished installing the drivers for this device:

> TechnoAP USB-MCA

(7) Right-click the remaining "USB-MCA" entry and repeat the steps from (5) to update the remaining driver software.

v R7 Other devices
Ei PCI Device
B4 SM Bus Controller

BA USB-N~A
Print quet Update driver

= Printers Disable device
D Processon
!h Software ¢
B software« Scan for hardware changes

Uninstall device

iy Sound, vic rties

(8) The driver software installation is complete when "TechnoAP USB-MCA" and "TechnoAP USB-MCA Option" are
displayed in the Device Manager window.

9- Storage cc _

v @ Universal Serial Bus controllers

9 Intel(R) USE 2.20 eXtensible Host
Intel(R) USE 3.20 eXtensible Host
TechnoAP USB-MCA
TechnoAP USB-MCA Option
USE Composite Device

USE Composite Device

14 TechnoAP Co., Ltd.
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3.4  Application Software Installation

After the driver software has been successfully installed following the previous chapter, you need to install the USB-MCA
application (executable file) and the LabVIEW runtime engine, which is the development environment. The installer on the
included CD contains both the USB-MCA application and the LabVIEW runtime engine, allowing them to be installed
simultaneously.

The installation steps are as follows.

If installing on a PC that already has other LabVIEW applications, make sure to close all LabVIEW applications before

proceeding.

For Windows 7 (the same procedure applies for Windows 8)

(1) (Required) Log in as Administrator or with an account that has administrator privileges.

(2) Run “setup.exe” in the “Application” folder on the included CD and proceed with the installation using the interactive setup.

A AR AR T LR
EENEIRRETRE MRS P SN

FACTLIPI PO A 3 b= L RSP A~ TR
TR AL BT A R T

USE NCART L2
Vrrcarars Fileat Tachecily e

Watiorsl ratrumenty BT L

AT FRRTEr TR Tl

| cmmE (A ]| S

1 AP A% AR — DR RN

{22 b-naitiik Folingu e T @ R0 7. EETTRRL. LTS ERIRLT
NATIONAL INS TRUMEN TS h=i 7 R SV L0l i B
- U5H WCAT
e f b Een P g PR ek e e
ELTERTE T TR AT HFERT
ASHT TEE HEHL, TSN TR, T g
it S NDERIAS 2 Rl ¥
Al 3
AL T~ AT BT o IR A o TR, TR RO T 2 — M AT LT L6
Llsiedtl s (R E T [+
o RS H Frotlmi e IRIHE RS o RRED XU ER B
AuAb-RET
A0 b= AT LR T LR L
SN ST
L
Fira : WriteFagirryVakes. 35417 HIRRE2ATLRY. —’
s =
LT ) BTiE

(3) Click the “Start” button, navigate to “TechnoAP,” and run “USB-MCA.”
(4) The “USB-MCA” application will start.

If a “connection error” dialog appears immediately after startup, check whether the device is properly connected to the PC

and whether it is recognized in the Device Manager.

15 TechnoAP Co., Ltd.
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For Windows 10 (the same procedure applies for Windows 11)

(1) Select “setup.exe” in the “Application” folder on the included CD. From the application tools menu, choose “Run as

.. ”
administrator.
7IWr-o37 -4 Application - m] X
> Application » [ |BEELLT E&RIED
- N e E g I"-77Jl//1 T4
* 0499 PO =
B F2INT 2 bin
; Ly o
$ 9vn-F # license * EEELLIET
- = s
B Rsak  # supportfiles 5 Fa s
= . b [ nidistid 1K8 & BRUETDTSLERELER
e o4 setup.exe 1,422K8 Becq EHERTEHLE
=05y % 15 setup.ini 17K8
& OneDrive
=]
[] MSN & My Web
¥ 99vo-K
W 7277 v
6ENESE 1EQESZER 1.38MB

(2) Run “setup.exe” in the “Application” folder on the included CD and proceed with the installation using the interactive

setup.

9 use-McA - o x o use-mca - o x
Destination Director
USB-MCA Select the instalation diecrories
Sta nstaling sppication of USBMDA
&0 ot il e taled i he folowing boatons Tomtal st nfo 8
chck the dreclory.
Dwectory for USB-MCA
GV TechnoAPRUSE-MOAY ==
Divectoryfor NaionalInshmestzprcccts
C¥Frogran Files (cBi¥Nafioral Isirumentsk | [Browea
o e
¢ UsB-mCca - o x o use-mca - a x
License Agieement Disable W-\dn-: Fast Slulhu
Vo st accept the hcerses dnplaved beiow (o proceed Disatle oo wth
hardwiare.
NATIONAL INSTRUMENTSY b1 7B S SESRIO S - Thetost ckiers withinctabrg
fost st Fex
faat i, cick or v oo he
COVIR o PEREFRERILT (ERE ) EO0E S R RREA TEE 0 - DEE Code WirFasStaip
B AR FEERTEVSEDE VIR FEITN-FL . BT/ R0 B5TE
FREDYSDIELLELN  ERBOFMCARENS LRI S CES - BLE Windows Fast Startup Information
THY . ERADYBELNLD  AROOFWCIRENSLEEDERLMESE VD
1 PEAYAR — R RABALTAEST « VI PRSTFEITORTEARFIOE ’ = i
R EEEI0H LI GERL TR L0+ NICHS 53 A TR NG E O & Y 58 g )
HOEGRF A CRILOLLET « buﬁsﬁ)ﬁﬁfﬁﬁkﬂbtuﬂnﬂ%ﬂtiﬂkht
(LEOTHIL « BEHL EWHEN ta
FELEY -
T is USBMCA.
ol accep! Ihe Licanss Agresmant
i o o ==
o use-mca - o x 9 UsB-MCA - o x
Staat Installation Installation Complete:
Revisw the fokowina summvay befoe contbuing
‘Adding or Changing
* USBMCA Files The installer has inished updatng your system.
Cick e Nt Cick
SaveFla < Baok Carcel <<Back N> Erish

(3) When prompted to restart the computer, click the “Restart’ button to reboot.

USB-MCA m] *
@ You must restart your computer to complsts this opsration

If you need 1o install hardware now, shut down the computer. If you choase
to restart Ister, restart your computer before running any of this software

I Restart I Shut Down Restart Later
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(4) An“USB-MCA” icon will be created on the desktop; double-click it to launch the application.

If a “connection error” dialog appears immediately after startup, check whether the device is properly connected to the PC

and whether it is recognized in Device Manager.

Uninstallation
To uninstall, right-click the Start button, select “Apps & features,” choose “USB-MCA,” and then select “Uninstall.”

¢« BE
77 b
@ b 7T EHEE
HEMER /’Jl P use-mca 241 MB
I 2021/08/26
77 113
= 7IYriss ZE PIZANN
WG] vCe_MSHlexGrid 211 KB
= EEOFTY e 2020/02/18

(5) When the message “This app and its related information will be uninstalled” appears, select “Uninstall.”

COT TN EROREERN TV A EhET,

TIA2AR=Ib
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5. Application Screen

5.1  Startup Screen
When you run USB-MCA from the Start button — TechnoAP — USB-MCA, the Start screen, or the Apps view (for Windows
8), the following startup screen will be displayed.

=]
File  Edit Graph Tool Clear Start Stop
model APG7300 memo _M _M _“ mode histogram
& o 3 troid k t t  FWHM  FWHM  FWHM FWTM mezs. moctz real tme
CH throughput ROI pea centroi pea aross aross ne ne W W W W . O
No. rte(cps)  Ivetime  dead time No. (ch) (ch) (count) (count)  (cps)  (count) (cps)  (ch) (%) melai-t'me 13:-33-33
real time 4 H
T e e ;
0.000 00:00:00 00:00:00 ROIL 0.00 0.0 0.000 0.000 NaN  0.000 NaN 0.0  0.000 0.000 0.000 dota fle sze(byte)  0.000
ROIZ : 0.00 0.0 0.000 0.000 NaN  0.000 NaN 0.0  0.000 0.000 0.000 B cant o/ 1
ROI3 : 0.00 0.0 0.000 0.000 NaN  0.000 NaN 0.0  0.000 0.000 0.000
ROM : 0.00  0.00 0.000 0.000 NaN  0.000 NaN 0.0  0.000 0.000 0.000
ROIS 0.00 0.0 0.000 0.000 NaN  0.000 NaN 0.0  0.000 0.000 0.000
ROI6 : 0.00 0.00 0.000 0.000 NaN  0.000 NaN 0.0  0.000 0.000  0.000
ROT7 : 0.00 0.00 0.000 0.000 0.000 0000 0000 0.0 0000 0.00 0.000
ROIS : 0.00 0.0 0.000 0.000 0.000 0000 0000 0.0 0000 0.000 0.000
Device  meas file calbration 10 n i n |
I i I i i I N CH1
APG7300 s00.0m- : L i !
- soo.om-| ! i I H : = -
aan B i i
om- i | i i [ .
16384 | ol I i . it i
| 600.0m-| | I I 1| i [ =
t:;eshnld . 500.0m-] | i | il i - " i
= SRCr— \ I I i i I
300.0m- ; : - ;
D) ™ i I i i i 1
10 0 200.0m-| : . e :
 00om| | | (T N 1
(LIE - ! I ! il i L L
16380 % B T T T 1 T [ [l
-100.0m-| b . L !
offset 2000m] | ‘ ! L I . -
G mon| | | i N 1
peak detect 400.0m- ! : } L I L N
fost v s00.0m-{ ! i [ e L L
600.0m-| 1 i I i i I =
700.0m-{ \ I i. i | \ | \
-800.0m- | i b : N i
200.0m7 - i I i i [ m
-1.0 T T . T T T T T T T I‘ \I T T . T 1 : T
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16383
ch @y
ch e cones @10y [ - Pelky]

Figure2: USB-MCA Launch Screen
* Menu Section

File - open config Load a configuration file

File - open histogram Load a histogram data file

File - save config Save the current settings to a file

File - save histogram Save the current histogram data to a file
File - save image Save the device screen as a PNG image
File — reconnect Reconnect to the device

File — quit Exit the application

Graph — histogram Display the histogram graph screen

Tool - gauss fit analysis Display the Gaussian fitting screen. Performs Gaussian fitting
on a specified peak and analyzes full width at half maximum
(FWHM), etc.

Tool - peak search analysis Display the peak search screen. Detects peaks in histogram

data and performs FWHM analysis, etc.
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Tool - create calibration file

Clear

Start

Stop

* Tab Section

Device
meas
file
calibration
Option

»  Other than Tabs
model
memo
acq. LED
save LED
error LED
mode

meas. mode

meas. time

data file size (byte)

meas. count
*  CH Section
input rate (cps)

throughput rate (cps)

live time

dead time

dead time ratio (%)

Display the screen to create energy calibration and FWHM
calibration files

Initialize histogram data in the device

Send all settings to the device and start measurement

Send a stop measurement command to the device

Settings related to device measurement

Settings for measurement operation and measurement time
File-related settings

Settings for energy calibration including ROI (Region Of
Interest)

Settings for MCS, coincidence, etc.

Displays the device model, APG7300

Optional text box for managing measurement data

Blinks during measurement

Lights up when saving data

Lights up when an error occurs

Displays the current operation mode

Measurement mode, displays real time or live time (explained
in the meas tab)

Measurement time, the configured measurement duration
real time: Real-time (actual measurement time)

Size of the saved file

Measurement count, displays current/total measurement

counts. Total count is set in the meas tab under repeat count

(Not displayed)

Throughput count rate. Number of events processed per
second of input

Live time (effective measurement time). real ime — dead time
Dead time (ineffective measurement time). real time — live
time. The time from when the input signal exceeds the
threshold until the peak is detected, AD-converted, and reset

Dead time ratio (%), instantaneous value per acquisition
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ROI Section

Displays calculated results for each ROI

peak (ch)

centroid (ch)
peak (count)
gross (count)

gross (cps)

Channel of maximum count

Center value calculated from the total counts
Maximum count

Total count within the ROI

Total count within the ROI per second

net (count) Total count within the ROI after subtracting background
net (cps) Total count per second within the ROI after subtracting
background
FWHM (ch) Full width at half maximum (channels)
FWHM (%) FWHM / peak x 100
FWHM Full width at half maximum
FWTM Full width at one-tenth maximum
52  Exit Screen

To close the application, click File - quit in the menu. After doing so, the following confirmation screen will be displayed.

= et

quit this program?

Fevel

Figure 3: Exit Confirmation Screen

To exit, click the quit button. After doing so, the application screen will close and the program will terminate.
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5.3 Device Tab

ADC gain

Threshold

Device  meas file calibration

APG7300
ADC gain
16384 "
threshold
20 S
LLD

80 S
ULD

16380 =
offset

0 =
peak detect
fast o

Figure 4: Device Tab

Select the ADC gain (number of divisions of pulse height) from 16384, 8192, 4096, 2048, 1024,
or 512 channels. The input voltage range is 0 to 10 V. This range is divided by the selected
number of channels. For high-energy-resolution detectors such as Ge semiconductor detectors,
selecting 16384 allows data to be acquired with fine resolution. However, if the count rate is low,
it will take longer to obtain peaks. For detectors with somewhat lower energy resolution, such as
Nal(T1) scintillation detectors, it may not be possible to divide finely, so a setting such as 4096
channels is used.

Set the threshold for the timing to start waveform acquisition. The unit is digit. The setting range
is 0 to 16383. Set it to a value lower than the LLD. From the moment the shaped input signal
exceeds the threshold setting, peak detection and AD conversion are triggered. If this setting is
too high, low-energy pulse heights cannot be acquired. Conversely, if it is set too low, noise will
be picked up. For example, when the ADC gain is 16384, initially set the threshold and LLD to
about 100. Then, while monitoring the input rate, throughput rate, and histogram, gradually lower
the value, determine the boundary where noise increases, and set the threshold slightly above
that point.

| gommesioy

Figure 5 Threshold and Peak Detection (abs/fast) Timing
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LLD

uLbD

Offset

peak detect
Abs
Fast

Set the energy LLD (Lower Level Discriminator). The unit is ch. Channels below this threshold are not
counted. Set it to a value equal to or higher than the threshold and lower than the ULD.

Set the energy ULD (Upper Level Discriminator). The unit is ch. Channels above this threshold are not
counted. Set it to a value higher than the LLD.

Set the positive offset. The unit is ch. By adding the offset value, the histogram can be shifted to the right
(toward higher pulse heights). It can be used for peak position adjustment, etc.

Select the method for peak (maximum pulse height) detection. See the figure on the previous page.
After the input signal exceeds the threshold and reaches the peak, AD conversion is executed when it
decays and falls below the threshold. This allows more definite acquisition of the maximum pulse height.
AD conversion is executed at the timing when the input signal first reaches the peak after exceeding the

threshold. Suitable for high count measurements (several kcps or more) and pile-up handling.
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54 Meas Tab

* measurement section

measurement mode

real time

live time

auto stop

measurement time

repeat count

clear at start

Device mMeas  file  calibration

measurement mode auto stop condition

real time i
ROI1
measurement time

8e400 =

sec T l Laes ULy | A0

= -

=

L2

4 k¥

repeat count

1 -
cClear at start
pdate Info stogram, 20 histogram = t =]

Figure6: Meas Tab

Select real time, live time, or auto stop.

Data is measured in real time until the measurement time described below is reached.

Data is measured until the preset effective measurement time (real time minus dead time) is
reached.

Data is measured until the condition specified in the auto stop condition section below is
met.

Set the measurement time. The setting range is from 00:00:00 to 192:00:00.

For auto stop mode, this setting is ignored and automatically set to 192:00:00.

If sec is selected as the unit, the range is 0 to 691,200 seconds.

Specify the number of repeated measurements.

Set whether to initialize histogram data at the start of measurement.

update Info, histogram, 2D histogram when list mode

+ auto stop condition section

Not supported, as this device does not have a list mode.

Specify the stopping condition for a single measurement. If any of the checked conditions below are met, the

measurement stops.
ROl selection
peak(count)

gross(count)

net(count)

Select one ROI to be targeted for the various counts below.

The stop condition is met when the peak(count) of the selected ROI reaches or exceeds the
value specified here.

The stop condition is met when the gross(count) of the selected ROI reaches or exceeds
the value specified here.

The stop condition is met when the net(count) of the selected ROI reaches or exceeds the

value specified here.
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5.5 file Tab

« file section
data folder

save configuration file at stop

save screenshot file at stop

save histogram at stop

histogram file name

Device rmeas fie  calbration

data folder =
C:¥Data

save configuration file at stop  save screenshot file at stop

save histogram at stop

histogram file name
hist.csv

histogram continuous save

histogram file save time(sec)

&0

| save chn file of win

| save chn file of dos

[] save chn file of maestro

Figure7: File Tab

Specify the common folder for storing data files described below, using an absolute
path.

If checked, the configuration file is automatically saved each time the measurement
stops. The file extension will be .ini.

If checked, the entire screen displayed at the time of measurement stop will be saved
to a file.The file extension will be .png.

*Notesk

Only the currently displayed tabs at the time of measurement stop are saved (top half:
CH, config, status tabs; bottom half; wave, histogram tabs). Not all tab contents are
saved, so be careful.

If checked, histogram data at the time of measurement stop is saved to a file.

The file extension will be .csv.

Set the name of the histogram data file. You can also start from a subfolder. The
extension is optional.

*Notex

The file is not saved exactly with this name; the following format is used based on this
name.

Example: If the data folder is set to C:¥Data, histogram file name to histogram.csv, and
the date/time is 2025/09/01 12:00:00, the data will be saved as:
C:¥Data¥histogram_20250901_120000.csv
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histogram periodic save

periodic save interval (sec)

save chn file of win
save chn file of dos

save chn file of maestro

Set whether histogram data is saved to a file at set time intervals.

*Notex
Due to processing conditions, there may be deviations in the save interval. Use
only for simple backup purposes.
Set the interval for continuous saving of histogram data in seconds.
Range: 5 seconds to 86400 seconds.
If “save histogram at stop” is checked, outputs a chn file (Windows version).
If “save histogram at stop” is checked, outputs a chn file (DOS version).
If “save histogram at stop” is checked, outputs a chn file (Maestro version).
Example: Ifthe data folder is C:¥Data, histogram file name is histogram.csv, and
the date/time is 2025/09/01 12:00:00, the files are saved as:
C:¥Data¥histogram_20250901_120000_win_CH1.chn
C:¥Data¥histogram_20250901_120000_dos_CH1.chn
C:¥Data¥histogram_20250901_120000_maestro_CH1.chn
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5.6 Calibration Tab
Set the ROI (Region Of Interest) and energy calibration. By setting an ROl on a histogram peak, the peak count, full width

at half maximum, and other parameters can be calculated.

Device meas fie calibration

ROI ROIstart  ROI end energy =~ Causs
ROI CH (keV) (keV) (keV) fitting
1 |CH1 |~ (23 - B8.7 = || 59.54 =
2 |CH1 - | |114.2 = 1338 =|[121.78 =
3 |[CH1 |~ |677.6 = | 697 = | B861.7 o
4 |CH1 - | |1209.8 5 1227.7 = [[1173.2 =
5 |CH1 - | |1366.5 + 1399.3 =([1332.5 =
CHL - | 1450.8 3 |1469.5 & | 1408 =
7 |none - | |74.6 = 30524 2|1 o
8 none v | 746 & 30524 3|1 |
unit of x axis
3ch eV @keV (Omanual (O file
ROI centroid(ch) energy (keV) *a
none |~ |- 0.0o - 0 0.746200 =
ROI1 - |- 70.78 - 59.54 +
calibration file path = -
Figure8: calibration Tab
* ROl section
ROICH Select the CH number for the ROI. Up to 8 ROIs can be set.
ROl start Set the start position of the ROI. The unit depends on the energy calibration.
ROl end Set the end position of the ROI. The unit depends on the energy calibration.
Energy Define the energy value of the peak position (ch). The unit depends on the energy

calibration. For Co®, set values such as 1173.2 or 1332.5.
If “ch” is selected in the next unit of x areas section, peaks between ROls are
detected, and keV/ch is calculated from the peak position (ch) and the set energy

value, which is then applied to the full width at half maximum calculation.
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« unit of x areas section

X-axis unit. The X-axis label changes according to the setting.

Ch

eV

keV

manual

File

ROI

Gauss fitting

manual aand b

Unit

Display in CH (channel) units. The units of peak, centroid, FWTM, and FWHM in
the ROI section will be in CH.

Display in eV units. Using two-point calibration with two peaks (centroids) and
their energy values in a single histogram, the slope (a) and intercept (b) of the
linear function (y = ax + b) are calculated so that CH is converted to eV, and
applied to the X-axis. The units of peak, centroid, F'WTM, and FWHM in the ROI
section will be in eV.

Display in keV units. Using two-point calibration with two peaks (centroids) and
their energy values in a single histogram, the slope (a) and intercept (b) of the
linear function (y = ax + b) are calculated so that CH is converted to keV, and
applied to the X-axis. The units of peak, centroid, FWTM, and FWHM in the ROI
section will be in keV.

Example:

If Co® peaks are at 5717.9 CH (1173.24 keV) and 6498.7 CH (1332.5 keV),
the two-point calibration automatically calculates (a =0.20397) and (b = 6.958297).

Apply a quadratic function (y = ax + b + cx?). Units can be set arbitrarily.

Use the energy calibration file created with Tool - create calibration file. The file
extension is fixed as ".ec".

For details on energy calibration files, see the Tool section, create calibration file.
Select the ROl number for energy or time calibration. The centroid and peak next
to it display the center value and the set energy value of the selected ROI.

For example, selecting ROI1 and none performs one-point calibration using the
peak center of ROI1 and the preset peak. Selecting ROI1 and ROI2 performs
two-point calibration using the peak centers of ROI1 and ROI2 and the preset

peaks.

If checked, Gaussian function fitting is performed. The results are displayed in the
ROI section.
Displays the slope (a) and intercept (b) of the linear function (y = ax + b) used to

create the horizontal axis of the graph, based on the energy calibration result.

If manual is selected, the unit name of the histogram graph X-axis and the unit

name of calculation results between ROIs can be set arbitrarily.
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Figure 9 When keV is selected in the calibration section

(Left: before energy calibration, Right: after energy calibration)
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5.7 Graph
Graph

spectrum graph

cursor X

cursory

plot legend

X-axis range

Y-axis range
]

X-axis ksv ﬂ ﬂ ﬂ
W EiS

Y-axis counts @ | |

Displays the histogram.

Histogram in histogram mode with energy on the X-axis and counts on the Y-axis
(spectrum).

Set the position of the dashed cursor within the graph. The count value at this position on
the spectrum is displayed in cursor'y.

Displays the count value at the intersection of the dashed cursor within the graph. The X-
axis position of the cursor can be set via cursor x or by dragging and dropping the cursor.
Set the color, line style, etc., of the graph. Visibility can be toggled via the sub-menu on
the graph.

Right-click on the X-axis and check auto-scale to enable automatic scaling. Uncheck to
disable auto-scale, fixing the minimum and maximum values. To change the minimum or
maximum, place the mouse pointer over the value to be changed and click or double-
click.

Right-click on the Y-axis and check auto-scale to enable automatic scaling. Uncheck to
disable auto-scale, fixing the minimum and maximum values. To change the minimum or
maximum, place the mouse pointer over the value to be changed and click or double-

click.

Set whether auto-scale is enabled, the scale precision, and the mapping (linear or

logarithmic).

Set whether auto-scale is enabled, the scale precision, and the mapping (linear or

logarithmic).

o l iy

0 o

4 w0 o w0 s s W m wm A
= Han o IR coees IR

Figure 10 Histogram Graph (Left: linear Y-axis mapping, Right: logarithmic)

Cursor Move Tool

©

Zoom

Allows the cursor to be moved on the graph, useful when setting ROls.

Click to select and execute one of six types of zoom in or zoom out.
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Figure 11 Graph Zoom In and Zoom Out Tools

(1) Rectangle Zoom Use this option to click a point on the display as a corner of the
zoom area, then drag the tool until the rectangle covers the

desired zoom area.

(2) X-Zoom Zoom in along the X-axis of the graph.

(3) Y-Zoom Zoom in along the Y-axis of the graph.

(4) FitZoom Automatically scales all X and Y axes on the graph.

(5) Zoom Out Centered on Point Click the point that will serve as the center for zooming out.

(6) Zoom In Centered on Point Click the point that will serve as the center for zooming in.
Pan Tool

| Grab the plot to move it across the graph.
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6. Measurement
6.1  Start Measurement
(1) Click the Clear menu. Histogram data in the device will be initialized. If you want to continue from the previously measured
histogram or results, do not click Clear before starting the next measurement.
(2) Click the Start menu to begin measurement after all settings have been sent to the device.
(3) After measurement starts, the following states occur:
* Theacq. LED blinks.
*  Measurement status is displayed at the top right of the screen.
* Real time acquired from the device is displayed under “real time” at the top right of the screen.
»  Live time for each CH acquired from the device is displayed under “live time” for each CH.
+  Dead time for each CH acquired from the device is displayed under “dead time” for each CH.
* Inthe ROl section, for each ROl number, the center value, gross count (total within the range) and rate, net count (total
minus background) and rate, FWHM, 1/10 width, and other calculation results are displayed according to the ROI
range settings in the calibration tab.

*  The graph displays a histogram of pulse heights on the X-axis.

model APG7300 memo acg. | [uusaVelll [eriotl] mode histogram

CH ROL . g . — meas. mode real time
peak  centroi pea gross  gross net net  FWHM  FWHNM  FWHM P

CH  nputrate throughput oy o meas. time 24:00:00

No. (cps) rateleps) P s No. (keV) (kev) (count)  (count) (cps) (count) (cps) (ch) (%) (keV) (keV) real time 00:23:22

a Ao CrND  (oRES ROIL: 5073  50.54 41865k 182.345k 1331k 67.111k 489.864 1.6 1975 1176 2144y gl 0,000

ROIZ: 124.68 124.47 39.768k 188.370k 1375k 67.167k 490.267 1.6  0.971 1208  2.203| mess. count 1/ 1

ROIZ: 686.13 686.23 26.321k 97.219k 709.628 59.015k 430.764 2.2 0.243 1.667 3.038
ROM : 1218.46 1218.34 6.033k 26.344k 192.292 16.053k 117.173 2.6 0.161 1.957 3.568
ROIS: 1384.20 1383.99 5.072k 23.623k 172.431 15.224k 111.126 2.9 0.156 2.155 3.929
ROI6: 1462.59 1462.51 2231k 9.784k 71.416 6.305k 46.020 2.8 0141  2.059 3.753
ROT7 : 0.00 0.00 0000 0.000 0.000 0.000 0.000 0.0 0.000  0.000 0.000
ROIS : 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.000  0.000 0.000)

Device meas fle calbration 100.0k

ROI ROIstart  ROIend energy
ROI CH (kav) (keV) (keV)
1 [ci1 | [s3 687 :|[s9.54 ]
2 |cHl o (42 s[1336 512178 2 |[X]
3 [l | [e77.9  #[e97.3  #| 6617 10.0k-]
4 |oi1 v |[12102 $(1282 3732 %
5 [cHL o] [1367  +13000 #1325 ¢
CH1 | |14514  $1470.0  +|[1408
7 [none | (747 BEEER
8 [none - | [74.7 $|3053.6 &1

1.0k-|

counts

unit of x axis

Och Qev Okev Qmanual Ofie
RoT centroid(ch) energy (keV) *a
nene - | - 0.00 - 0 0.746603

ROIL o |- 79.75 - 58.54 +b 100.07

=

10.0

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1493

kv I couns @I @ el
Figure 12: Histogram Mode Measurement Screen

6.2 Stop Measurement

+ Ifmeas. mode is real ime, Measurement automatically stops when real time reaches the set measurement time.

+ Ifmeas. mode is live time, Measurement automatically stops when the longest live time reaches the set measurement
time.

+  To stop manually during measurement,Click the Stop menu to halt the measurement.
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7. File

71 Histogram Data File

(1) File Format

Comma-separated (CSV) text format

(2) File Name
Arbitrary

(3) Structure

[Header]

Memo

Mode

meas. mode

meas. time (sec)

Real time (sec)

Live time (sec)

Dead time (sec)

Dead time ratio (%)

Start time

Stop time

[APG7300]
ADC gain
Threshold
LLD

ULD

Offset

peak detect

[Calculation]

*Saved for each ROI

ROINo

ROI CH

ROl start (optional)
ROI end (optional)
Energy (optional)
peak (optional)
centroid (ch)

peak (count)
gross (count)
gross (cps)

net (count)

net (cps)

Header Section

Notes

Mode (fixed as histogram)

Measurement mode (real time or live time)
Measurement time in seconds

Real time

Live time for each channel, in seconds
Dead time for each channel, in seconds
Dead time ratio for each channel, in percent
Measurement start date and time

Measurement end date and time

Device-Specific Section
ADC gain

Threshold

Energy LLD

Energy ULD

Offset

Peak detection method (abs or fast; unused)

Calculation Section

ROI number

Input channel number targeted by the ROI
ROl start position (keV, etc.)

ROI end position (keV, etc.)

Peak energy value between ROls (keV, etc.)
Peak position between ROIs (keV, etc.)
Center position between ROls (ch)
Maximum peak count between ROIls

Total count between ROIs

Gross count per second

Total count between ROIs after subtracting background

Net count per second
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FWHM (ch)

FWHM (%)

FWHM (optional)
FWTM (optional)
[Status]

input rate (cps)
throughput rate (cps)
[Data]

calibration a

calibration b

X-axis data (channel, eV, keV, or arbitrary)

Full width at half maximum between ROls (ch)
Full width at half maximum between ROlIs (%)
Full width at half maximum between ROls (keV, etc.)
1/10 width between ROls (keV, etc.)

Status Section

0 (fixed)

Number of events processed per second

Data Section

Slope a

Intercept b

Histogram data, up to 16,384 points
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8. Function
8.1 Data Acquisition Using External GATE Input Signal Timing

To acquire event data triggered by an extemal condition, input an LV-TTL level external GATE signal to the GATE input
terminal on the rear panel. Measurement occurs when the signal is High and does not occur when it is Low.

The external GATE input signal should cover the waveform-shaped input signal as shown below. In particular, the extenal
GATE signal must remain High while the waveform-shaped input signal exceeds the threshold level V' from the baseline.
When the waveform-shaped input signal falls below the threshold level, A/D conversion is performed, and the peak value is

finalized after a 1.2 s processing time.

A g o s g s el

(@ 2.00V 500V

J[2.00ps 500MS/s 7 |26 18 20186
|+ ~1.98000us 10k points 3.50V J[16:56:14 )

Figure 13 Extemal GATE Input Signal Timing

*The external GATE input signal is LV-TTL level, with 0.8 V recognized as Low and >2.0V recognized as High.

The maximum input voltage is S V.

8.2 Data Rejection Using VETO Signal Timing
To discard event data triggered by an external condition, input an LV-TTL level signal to the VETO input terminal on the rear
panel. Unlike the GATE signal, measurement occurs when the signal is Low and is inhibited when the signal is High. The

timing requirements are the same as for the GATE signal described above.
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8.3  Calculation Method of FWHM (Full Width at Half Maximum)
The FWHM displayed in the Status tab is calculated as follows.

FWHM
fmax
Pl L2 L3 "
fmax*1/2 L1
P2 P4
y offset
ROI start x1 x2 ROI end

Figure 14 FWHM Calculation

(1) Detect the maximum value fmax between ROl start and ROI end in the histogram.

(2) Connect the intersections of the histogram with ROI start and ROI end using a straight line. Determine the intersection
of this line with a vertical line from the peak value fmax to the X-axis to calculate the background offset.

(3) Subtract the offset from fmax, take half of this value, and draw a horizontal line L1 at this level.

(4) Tofind the two points where the histogram intersects L1, detect the points immediately before and after the intersections,
P1 and P2, as well as P3 and P4.

(5) Draw a straight line L2 connecting P1 and P2, and a line L3 connecting P3 and P4.

(6) Determine the X-coordinate x1 of the intersection of L1 and L2, and the X-coordinate x2 of the intersection of L1 and L3.
(7) The difference x2 - x1 is the FWHM.

84  Calculation of Gross and Net Counts
The gross count and net count in the ROI section are calculated using the Covell method.
For details, refer to “3.4 ROI Calculation Using the Covell Method” in the reference manual “Application Tool Edition User

Manual.”
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8.5  Two-Point Calibration Calculation Method
(1) In Histogram Mode
For energy calibration, the X-axis of the graph is converted to energy units (e.g., keV) using two-point calibration with the

centroids of two energy peaks and their corresponding peak energy values. One-point calibration is also possible.

ROt e ] Using the centroid (ch) values of ROI1/ROI2 displayed in the ROl located at
Mo. (ch) (e the top of the graph as a reference, set the ROI start (keV) and ROl end
ROIL : 3189.00 |3188.78
ROIZ : 3622.00 |3621.88 (keV) in the ROI positioned at the top of the calibration tab, or define the
range of ROI1 and ROI2 by moving the cursor on the graph.
Ror ROl Rolswrt  RoLend e Set the peak (keV) to indicate the energy in keV corresponding to the peak
1 CHL - | 3183 + 3195 S1173.2 = Of eaCh ROH and RO|2
2 |CHL - 3615 + 3628 S| 13325 S )
unit of x axis . . . i .
O O ev O manual O fle In the unit of X-axis section located at the bottom of the calibration tab,
. select the keV radio button. Then, in the ROI located below, select ROI1
EOI centroid(ch) energy (keV)| *z
ROL || 3188.78 - 1173.2 o.367813 =1 and ROI2. The slope a and intercept b of the linear equation y = ax + b,
ROIZ |- |} 3621.88 - 1332.5 +b
).303865 = | calculated using the following formula, will be automatically displayed on the
right.
] [] [l ® 7

77777

' ?iguré 15 Left: ch before energy calibration, Right: keV after energy calibration

a= (peaki-peak2) / (centroid1-centroid2)
b=y-ax

For example, if the centroid of 60Co at 1173 keV is 9446.99 ch and the centroid at 1332keV is 10729.53 ch.

a= (1332-1173) / (10729.53-9446.99 ) =0.124
b=1332-0.124 * 10729.53 = 1.831

As aresult, a is automatically set to 0.124 and b to 1.831, and the X-axis scale is generated using the linear equation
0.124 xch+1.831.
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9. Reference Material

This manual mainly describes the hardware of the device and the application parameters.
For detailed explanations of the Tool, which enables advanced analysis, please refer to the separate document:
Detailed Tool Description

“Application Tool Edition User Manual”

10. Troubleshooting

For solutions to various issues related to the application, please also refer to:
"https://www.techno-ap.com/support_app.html"
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