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APG7305B Software Manual

Safety Precautions / Disclaimer

Thank you very much for purchasing the USB-MCA-AMP, Model: APG7305B (hereinafter "This device") of
TechnoAP Co., Ltd. (hereinafter "We"). Please read this "Safety Precautions / Disclaimer" before using this device, be sure

to observe the contents, and use it correctly.

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

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

@

{
LAY,

' Prohibited matter

- Cannot be used for applications that require special quality and reliability related to human life and
accidents.

- Please refrain from using in places with high temperature, high humidity and vibration (excluding
countermeasures).

- Do not apply power that exceeds the rating.

- Do not turn on the board product with other metals in contact with the board surface.

A Cautions

- If there is smoke or abnormal heat generation, turn off the power immediately.

- It may not work properly in a noisy environment.

- Be careful of static electricity.

- Product specifications and related documents are subject to change without notice.

Warranty conditions

The warranty conditions for "our products" are as follows.

- Warranty period: One year after purchase.

- Warranty details: If the product breaks down during use within the warranty period, it will be repaired or replaced.

- Not covered by warranty: We do not guarantee if the cause of failure falls under any of the following.
(A) Use other than the original usage of "our products”
(B) In addition to the above, causes other than "our company" or "our products” (including force majeure such as
natural disasters)

(C) Consumabiles, etc.
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1. Overview

USB-MCA-AMP (One-channel Multi Channel Analyzer with built-in spectroscopy amplifier) Model: APG7305B
(hereinafter this device) is connected to a semiconductor detector, proportional counter, scintillation detector, etc. is an MCA
that can directly input the preamp output signal. This device is equipped with a traditional analog circuit spectroscopy
amplifier function, and parameters such as shaping time, gain and pole zero are set from the application on the PC. Based
on the setting, the peak value is calculated by digital signal processing of semi-Gaussian waveform shaping. It does not use
an AC adapter for power. A lightweight and compact MCA that operates only with USB bus power.

There are usually two operations related to measurement: histogram mode and waveform mode.
In the histogram mode, spectral data is generated with energy wave height values such as keV on the horizontal axis and
counts on the vertical axis. In waveform mode, input signal such as detector preamplifier output to this device, timing

processing signal (fast), semi-Gaussian waveform (slow) to PC. It can be used for gain or pole zero adjustment.
The software that comes with this device is driver software and applications that run on Windows.

This manual explains the handling of this device.
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Specifications

Product name: USB-MCA-AMP

Model: APG7305B

* Same as the attached application name

* Including products with alphabets following the model

Analog Input

1 channel

Input range

1.5V * Preamplifier output signal

Waveform processing

Semi-Gaussian peaking time 2.2 1

Shaping time 0.25,0.375,0.5,0.75,1,15,2,3,4,5,6, 8,10 us
Baseline restorer Auto active gate

Gain x 1to x 500

ADC Gain 4096, 2048, 1024, 512, 256 channel

Peak detection mode Absolute pulse

Throughput

50 kcps or more

Integral nonlinearity

+ 0.025% or less

Derivative non-linearity

+ 1% orless

Threshold

0 to 50% Full-scale from PC

ADC LLD 0 to 100% Full-scale from PC
ADC ULD 0 to 100% Full-scale from PC
Extemnal input GATE and VETO

Operation mode Histogram and Waveform

Communication | / F

USB 2.0, USB mini-B, Plug: Receptacle

* Connect this device to a USB port capable of supplying power of USB 3.0 or more
and 0.6A or more. If the power supply capacity of the USB 2.0 port is 0.5A, it may not
work properly or may cause a failure.

* USB cable length of 2 m or less is recommended. In the case of laptop PC, please
cancel if there is a low power consumption setting in the USB port or use a USB hub
with power supply by AC adapter. Some USB hubs may require a ground connection
with the detector or PC.

Software Windows OS version, Application USB-MCA-AMP software and Driver software
Dimension 70 (W) x 160 (D) x 20 (H) unit: mm
Weight About 230g
Manual
Accessories CD-ROM for Driver and Application software installation

USB cable * Cable with USB (A) male and USB (Mini-B) male connectors

6 TechnoAP Co., Ltd
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2, Appearance

1 3 5
2 4 6
Image. 1 APG7305B
Front
1 | INPUT LEMO (EPL.00.250.NTN) connector for preamplifier signal input

2 | OUTPUT LEMO (EPL.00.250.NTN) connector for signal processing result selection DAC output

Back

LEMO (EPL.00.250.NTN) connector for extemal GATE signal input. Input LV-TTL level signal.

3 | GATE
Input HIGH for data acquisition, LOW for data not acquired.
4 | VETO LEMO (EPL.00.250.NTN) connector for external VETO signal input. Input LV-TTL level signal.
Input HIGH for data not acquired, LOW for data acquisition
PWR LED lights up when the power is on (connected to a PC).
USB USB 2.0 Mini-B receptacle (female)
*Conversion adapter

For the signal input connector to this device, use LEMO, EPL.00.250.NTN or a connector of equivalent shape. When
using a signal cable with a BNC connector, it is possible to connect to this device by using the following conversion
adapter.

Manufacturer: HUBER+SUHNER

Model: 33_QLA-BNC-01-1/1-_NE

Specifications: QLA-01 to BNC Connector Gender 1: Interface QLA-01
Connector Gender 2: Interface BNC

Image.2 33 QLA-BNC-01-1/1— NE

If the adapters interfere with each other, use the LEMO-BNC conversion cable as shown in the photo below.

Image.3 LEMO-BNC conversion cable

7 TechnoAP Co., Ltd
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3. Setup
3. 1. Connection

INPUT

USB-MCA-AMP

DSP

DETECTOR | 2=

B
B B

GATE

VETO

usB
o PC
J\ BXE
I~ F—4 | USB-MCA-AMP
Software
S
OUTPUT JAR

Fig. 1 Connection when using MCA

for how to install the driver software.

1 | Connect USB-MCA-AMP and PC with the supplied USB cable.

NOTE: It is necessary to install the driver software on the PC to be connected for the first time. See below

NOTE: Do not connect the signal cable from the detector when the power of this device is OFF.

Check that the "PWR" LED lights up to indicate that the power is on.

Connect the preamp output signal of the detector (DETECTOR shown above) to the "INPUT" of this device.

signal is low.

If control by an external signal is required, input the LV-TTL level to the GATE or VETO terminal. When a peak is
detected with a cable connected to the GATE terminal, data is acquired when the signal is open or high. Or when

detecting a peak with a cable connected to the VETO terminal, data is acquired when the signal is open, or the

TechnoAP Co., Ltd
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3. 2. Installation of the driver software

The first time you connect this device to the computer, you need to install the driver software from the included CD-ROM.

For Windows 7

(1) REQUIRED Log in as Administrator or log in as an account with administrator privileges.
(2) Connect this device to a PC with a USB cable.
(3) “Installing device driver software” is displayed at the bottom right of the desktop.

TIAR BSAI = VIRIZFEAZAR=IUTVET X X

AT—HAZRBCR. TTEOIwLUTLES V.

After this, if the message "The device driver software was not installed correctly” is displayed, open the device manager,
and check the "USB-MCA-AMP" icon. Right-click on the icon and click "Update Driver Software".

FIINAA K J V)T
7 TA M/ \=

o R DT

& Device Manager - O X
File Action View Help
a9 @ Hm B

3 computer ~

== Disk drives

5 Display adapters

== DVD/CD-ROM drives

vl Human Interface Devices

== |DE ATA/ATAPI controllers
= Keyboards

@ Mice and other pointing devices
[ Monitors

I Network adapters
E? Other devices

B4 PCl Device

_iA SM Bus Controller

A _Unkpown device

7 use-mca
B2 use-Mca

= queu

3

[ Printers

D Processors

F Software components

B software devices

ij Sound, video and game controllers
9’4. Storage controllers

K@ System devices

i Universal Serial Bus controllers
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(4) Proceed with the installation interactively.

X
B Update Drivers - USB-MCA
How do you want to search for drivers?
> Search automatically for drivers
Windows 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
Cancel
& Windows Security x

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

B Update Drivers - TechnoAP USB-MCA
Windows has successfully updated your drivers
Windows has finished installing the drivers for this device:

TechnoAP USB-MCA
e

Next, install "Techno AP USB-MCA-AMP Option". After installing the "Techno AP USB-MCA-AMP" driver software, install
the "Techno AP USB-MCA-AMP Option" using the same procedure. In Device Manager, check that the two icons "Techno
AP USB-MCA-AMP" and "Techno AP USB-MCA-AMP Option" are normal. After successfully installing the driver software,

B update Drivers - USB-MCA
Browse for drivers on your computer

Search for drivers in this location:
Browse..

Finclude subfolders

> 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.

Next

Refer to the attached CD "Driver" folder

Cancel

() L B/t YD bz Poms - use-MCas

BS54/ (- VI PIZFEA AP UTVET ...

# Device Manager -
Fle Adion \iew Help
e m Hm &2

B Computer

- Disk drives

[ Display adapters

& DVD/CD-ROM drives
[l Human Interface Devices
B D€ ATA/ATAP! controllers
= Keyboards

@ ice and other pointing devices
[ Monitors

& Network adapters

&7 Other devices

= Print queues.

il sound, video and game controllers
S Storage controllers
B3 System devices
« @ Universal Serial Bus controllers
Intel(R) USB 3.20 eXtensible Host

TechnoAP UISB-MCA
TechnoAP USB-MCA Option

install the application. The installation procedure is described in the next chapter.

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

In Windows8 (64bit), driver software without a digital signature cannot be installed by default to prevent users from
accidentally installing driver software. This driver software does not have a digital signature, so you need to "disable driver

signature enforcement" by following the steps below before installing.
(1) Display the charm on the start screen
» For mouse operation: Move the mouse to the upper right or lower right comer of the screen.

+ For touch operation: Swipe from the right side of the screen toward the center.

(2) Select "Settings" from the charms and select "Change PC settings" from the settings menu.

(3) Select "General" from the "PC Settings" screen, and then select "Customize PC startup"-"Restart now".

- |_I_|
PC 5%JE S
FREIZaERE 250 G TF, PR OSBRI TR,
I(’_ ‘Jj' ,L;E’ﬁ? FTVOI{ZRERTS
1-Y- PC &Iy 1d%
AN 24D FC DIRTATEREGRER, Windons BUIL79I0 TH TN TR B
B ETASEORANRS I OLREE IR EA,
frEd mKTs
#H5 D . o o
FARTEHIML T Windows #FA Y AR—ILd 35
PCETRLENONM ALY, PCRIDON TS0, BIDREISEE
FORTeaTiTET,
- mKTs
TIAA

PC DI ENAIIALTE

7|
'j'{\ l/x 74‘(1}!Q3 1/{7\"[ F3490 ONO 52) 285 TRINT Y. K 07~ A1)
o 27 PP TRMEREREIIN, ZATh A A 215 Windows &
FHsR{E

R, P FRERLES,
.
PC aEMIEIHA

w=LII—-7

(4) Select "Troubleshooting" from the "Choose Options" screen, and select "Advanced Options" from the
"Troubleshooting" screen.

AT 3> 0ER

@ W Ra=12)

PC &Y.
N QEWURDEUA

PC ZHIHIRREICER S
| PCETMNELIRU, 7703 XTI
BUTT

I‘?J)lul T4
ST SITISRIE LR
it MELY- LBV

| SHHA TS A

B PC ORI

b
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(5) Select "Startup Settings" from the "Advanced Options" screen, and then select "Restart” from the "Startup Settings”
screen.

SERA T3 © Z2H—KNPYTETE

HiE#iL .51k Windows A2 #ZEELET:

(6) After restarting, press the "7" key on the "Startup Settings" screen and select "7) Disable driver signature
enforcement".

(7) REQUIRED After rebooting, log in as Administrator or log in with an account with administrator privileges.

(8) Connect USB-MCA-AMP to your PC with a USB cable.

(9) Right-click on the Start screen to display the "Apps Bar", select "All Apps", and then select "Control Panel" from the
"Apps" view.

ﬁ Fl—7— g= a3 0= /I

- -

!'J 14—
-«

Windows A A=y —
IRTIOFH) ‘g

Defender

(10) Select "Device Manager" from "Control Panel" to display "Device Manager".

& Realtek HD A—F/AY®—%

B8 Windows 8 ADHEEEDISEN

& Windows Jr{ 74—l e
€ 105-2yb A T3y

b GODT/1A
h LISB-MCA-AMP
E ISB-MCA-AMP

@ F-A-F ’ VIAL ZDERDTA JTAUT FIAR
i 3251 C1 #EY77/09 F104 A

— = : g FoH-
g 7/ (A XR=2r— | v @ 1Z/-#)L YUPIL R Iy RO-5-

5 RybI-HLEHBETYS-

12 TechnoAP Co., Ltd



APG7305B Software Manual
(11) Right-click "USB-MCA-AMP", select "Update Driver Software (P)", and select "Browse my computer for driver

software (R)".
— =
hd E" FEHDTIAA B F5I0- YTFIIFTES - USS-MCA
.‘1‘55 USB-MCA-AMP EOEMAETES - VI T ERELET Y
Ei UsB-MCA-A F51(-DEF(P)
YIALEOBHE  FiAEEHITID)
LI ARUFR/0¥ T = e
o E25- PAOTI AR —» | [EEmmEmmere
v g 3T 2T N-FIIFEEDAFA)
§ Intel(R) USB o
i USB Compor 70/F4(R)
ETp

(12) When the "Update Driver Software" screen is displayed, select "Browse (R)", and when the "Browse for Folder"
screen is displayed, select the drive where the "USB-MCA-AMP" driver software is stored. Select OK. When you
retumn to the "Update Driver Software" screen, select "Next (N)".

> JANS-0e® =

N=FIIPORSAN-AEE TS~ EBATUR.

VB

—> & Windows (C:)
&4 DVD RW F547 (D:)
4 IL=/T T4 (E2)

| 1. Driver

JANS—(F):  |Oriver

oK Frvy
BAN) | | #rm

(13) When the "Windows Security" screen appears, select "Install this driver software (I)". When the message "Driver
software has been updated successfully" is displayed, select "Close (C)".

1<) Windows t+aY7¢ [~ |

® (50— VororroRT AR TR A

VIPIIT7EA YAV (N)
. BFENLESA) (- VIMIITHRETSHEIN LD
TR

(14) When "Techno AP USB-MCA-AMP" is displayed on the "Device Manager" screen, right-click the remaining "USB-
MCA-AMP" and repeat from (11) to update the remaining driver software.

v 7 BHOFI3 v P EHOTIMR
_lﬁ USB-MCA-AMP _i& LUSE **m* “._,.-.
@ IR EDEAOTAVTAIY FIAR @ ozl FSUCOESE)
[0 ATV 7203 THAR LI AFU 7 FI AEE (3 3(D)
0o E-5- o E25- FIAZADT 4 YA
v § 191 SUTI IR IURD-5- — v § ao-
§ Intel(R) USB 3.1 eXtensible Host Contraller - 1.10 (Microsoft) ' Intel N-EIIFEEDZFv(A)

§ TechnoAP USB-MCA-AMP

@ USB Composite Device

LI (s Tle 701

(15) The "Techno AP USB-MCA-AMP Option" is displayed on the "Device Manager" screen, and the driver software
installation is complete.

m £25-
~ @ 2T UTN A Jy 05—
i Intel(R) USE 3.1 eXtensible Host Contreller - 1.10 (W
§ TechnoAP USB-MCA-AMP
§ TechnoAP USB-MCA-AMP Option
§ USB Composite Device
¥

USE 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-AMP to your PC using the USB cable.
(3) Right-click the Start button and select "Device Manager" from the pop-up menu.

# Device Manager s} %

Apps and Features Fie_Acion Vet
Mobility Center
Power Options

Event Viewer P —

System

Device Manager

Metwork Connections

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

v R? Other devices x
i& PCI Device B Update Drivers - USB-MCA
_i& SM Bus Controller How do you want to search for drivers?
i Unknown device
L UsB-t Search automatically for divers
T Update driver Windowswil sesrch your computer forthe bes aelabl dive and install ton
A LISR.1 s
= pri i i e
= Print quer Disable device
M Printers Uninstall device re
!
D Processor
Scan for hardware changes
lt Software
B software 5
| Properties
i oo

(4) When the "Update Drivers" window appears, click "Browse...".

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

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

x I -DEB =
B Update Drivers - USB-MCA

N=FITPOFSAN-ESETANS - BEATIEN.

Browse for drivers on your computer

B 7T 2

Search for drivers in this location 5475

Browse.. 2 Administrator

48 15—
Zinclude subfolders _ B
s Windows (C:)
> &4 DVD RW F547 (D:)
4 o U=/ T4RY (E2)

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

| show available drivers compatible with the device, and all drivers in the same THE—(F): Driver

ok || s
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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-AMP" entry and repeat the steps from (5) to update the remaining driver software.

v RY Other devices
B4 PCI Device
B4 SM Bus Controller

BA USB-M<A
Print quet Update driver

=l Printers Disable device

[ Processor: Uninstall device

!t Software ¢

B software Scan for hardware changes
iy Sound, vic

Properties

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

9. Storage cc _

v @ Universal Serial Bus controllers

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

USE Composite Device
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3. 3. Installation of the application software

After the driver software has been successfully installed as described in the previous chapter, you need to install the USB-
MCA-AMP application (the executable file) and the LabVIEW runtime engine, which is the development environment. The
installer on the included CD contains the USB-MCA-AMP application and the LabVIEW runtime engine, which can be
installed at the same time. The installation procedure is as follows.

For Windows 7 * Same for Windows 8

(1) REQUIRED Log in as Administrator or log in as an account with administrator privileges.
(2) Execute "setup.exe” in the "Application"” folder in the attached CD. Proceed with the installation interactively.

1 USB-MCA-AMP. =2 ol = <1 USB-MCA-AMP [= = )
—

Destination Directon

USB-MCA-AMP ekt e rtlabn discioes

USEMCAAMP

i T
fteiert location, cick the Brcass bullon ord seleci analber deecicry

_ |
)
L& ) )
_— Directony fon IS8 MCA MP
¥ TechrmAPY - MOA-ANPY e
Directoy fon Naticeal Insmamest prochcts
CHProgram Files (7 AT Farumers —
= o i
1 USB-MCA-AMP = |- =) - USB-MCA-AMP
—
Licer Staut Installation
You Review Ihe loliowirg summaty belore corlining.

NATIONAL INSTRUMENTSYHx PSR 3RE &

Upmading
Nl msnmants ystem comgponents

oIk PE MR F IR O0E eI RFERA TUEED. BTHU. + IS8 MCAAMP Fies
AR - R FEESE T TR BEDE. VIRSIPETILO-FL. RO/ R0, RETE LY
EHYE F AN, KRR RCIEENS LCRBIS LS, LLEFH
#. FRROLBPEELD, KRHOXRACTIEENG LA RPENLWESE, YOkI1P
EA AR~ WG ERALTRES S, Vol PSP Rt tEHEF 0a kS R ——
A0 LI R TR E G, NGRS 59X TaRERENIDE DI & B0 & BRI DR

RGO LES . bLEFHFBSEHE (UL TORSORAE 2 ANTOEOTH
UL SR SEEF SR CASOR 0 R S0 SRS L B .

EENEI, BRI GNE T A = Tk T LT T A R T T
The scétware o which tis Nationsd Inaruments Berse apgies is USB MEA AMP,

ik the M button b begin nstaliions Dick the Back bution 1 change the installsion seting:

< fack Cancel Sevefie. | [ ccBack Hewor Cancel

7 USB-MCA-AMP o =@ s 7 USB-MCA-AMP [= & |
— —

Installation Complete.

The installer has finished updsting your system

Ovenll Frogiess: 12% Complels.

Instaling NI Micsosoft Visusl G+ 2015 RurrTeme 88 —_—

(3) Execute "Start Button"-"Techno AP"-"USB-MCA-AMP",
(4) The application "USB-MCA-AMP" will start.

If the "connection error” dialog is displayed immediately after startup, check whether the device is properly connected to the
PC and whether the device is recognized by the device manager.
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For Windows 10

(1) Select "Setup.exe" in the "Application” folder in the supplied CD. Select "Manage" in the application tool of the menu

nual

and select "Run as administrator”,

i ~ v FA-vay v-)  Adlication - o
| e A 1> use Foka v
bin o= I
FERLLT
supportiles =3~
S ] nidistid
‘x:urv o v P =i : EXy
= erFe .
= bs] setupiini P 59
i ¥ emzriomn
= o
e E] F¥a) P Vs G
MSN 0 My Web BERUETOIGLERELER
& 7900k Becq ZEHERTEFTLET.
|_E2visws v
| smoma  1@omBERR 138M8

\;.

(2) Run"Setup.exe" in the "Application" folder in the supplied CD. Proceed with the installation interactively.

48 USB-MCA-AMP - 0 x

U USB-MCA-AMP - o x
Destination Directory
USB-MCA-AMP Select the nstalaton drectares
I
]
e [ |
| B ot il be netalledin he olluing lacations. Tairstal sofwre nlo &
‘ 1 et ocation, lick the Browse button and sslect ancther drectoy
)
|
5 g
B g Directon for USB-MCA-AMP
Diteetoyfor atonal Instumerts products
[o¥Proram Fils ciEiatinslewumente? [ 6s:c
Cancel <« Back Cancel
8 USB-MCA-AMP - o X @ USB-MCA-AMP - o X
Start Installation
Review the folawing sunmay befors corfruing.
‘Adding or Chanaina
+ USEHCAAMP Fies
Overal Frogress: B7% Carploie
Ol the Nest biton o begin nstalaton Clck the Back buton to change the nstalaion setinge
soerie || <o o ok || R
1 USB-MCA-AMP - o x
Installation Complete
The installer has finished updating your system.
<cBack N>

(3) Display the computer restart, click the "Restart" button to restart.

USE-MCA-AMP [m] X

[

“ou must restart your computer to complete this operation

1f you need to install hardware now, shut down the computer. If you choose
to restart later, restart your compuler before running any of this software

I Restart I I

Shut Down Restart Later
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(4) Right-click the "Windows" mark H at the bottom left of the screen to display "Menu" and execute "All apps"-
"TechnoAP"-"USB-MCA-AMP",

TechnoAP

i

——
USB-MCA-AMP
[

ik

(5) The application "USB-MCA-AMP" starts up.
If a "connection error” dialog is displayed immediately after startup, check if the device is correctly connected to the PC or if

the device manager recognizes the device.

* Uninstall
To uninstall, select "USB-MCA-AMP" from "Settings"-"System"-"Apps and Features" and select "Uninstall".

& mx =
= &b Z

YATh TIMR FYLT-DEAVI-FYE -YTVERE
ATV A, B 2 Dy EE. &

#, 77Y Bluetooth, 7UY5-. ¥ Wi-Fi, RT-F, VPN HR, Dy/EE.

"Uninstall this application and its related information will be stalled easily" is displayed. Select "Uninstall".

ZOTTVEROREEERA T VAV A - ENET,

PoAIAR=I
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4, Application screen
4, 1, Startup screen

Execute in order of start button, “TechnoAP”, “USB-MCA-AMP”. Alternatively, if you execute the shortcut icon "USB-MCA-
AMP" on the desktop, the following startup screen will be displayed.

A USB-MCA-AMP Version 1.3.0 —
File Tool Config Clear Start Stop
-
Aforaton RS?IIV peak centroid peak gross gross net net FWHM FWHM FWHM FWTM
mode histogram meas. time 192:00:00 2 (ch) (ch) (count) (count) (eps) (count) (cps) (ch) (%) (ch) (ch)
i : ROIL : o 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
meas. mode real time real time 00:00:00 ROI2 : 1] 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
output rate (cps) 0.000 lve time 00:00:00 | |ROI3 : 1] 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
ROM : 1] 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
SO0 00 ROIS : 1] 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
ROI6 : 1] 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
ROI7 : 1] 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
ROIB : 1] 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
config  file calbration memo | Test .ﬂ d _d .ﬂ
measurement q Snecivn
mode meas. mode  meas. time CH1
histogram |« | |real time |+ | |192:00:00 (5 0.8-]
amplifier 0.6
polarity coarse gain fine gain DAC monitor
positive || x5 ~|[|0.50000 = ||input |+ 0.4
threshold shaping time pole zero 0.2
30 = | Bus ~ | 8600 z n
8
5 0
a
wave =
wave threshold -0.2
300 >
0.4
MCA i
ADC gain  LLD ULD U
g9z [v][30 s 8100 |2 0.8
14 i T i | v | T | i | ) ; T T i T
0 500 1000 1500 2000 2500 32000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8191
cursor x cursor y ch
0.0 2o ch Bl counts @2 SRR

Fig.2 Startup screen of USB-MCA-AMP

Menu section

File - open config Reading the configuration file

File - open histogram Reading histogram data file

File - open wave Reading waveform data file

File - save config Save the current settings to a file

File - save histogram Save current histogram data to file

File - save wave Save waveform data to file

File - save image Save this device screen as PNG format image

File - quit Terminate this application

Tool - gauss fit analysis Open gauss fit screen. Performs Gaussian fitting on the specified peak and performs half-

value width analysis, etc.

Tool - peak search analysis | Open peak search screen. Perform peak detection on histogram data and perform half-

value width analysis, etc.

Config Send all settings to this device

Clear Initialize histogram data in this device

Start After sending all settings to this device, send measurement start to this device
Stop Send measurement stop to this device
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Tab section
config Measurement settings
file File settings
calibration Settings such as ROI (Region Of Interest) for energy calibration
Information section
mode Display "histogram" and "wave"
meas. mode Measurement mode. Display "real time" or "live time"
meas. time Set measurement time
real time Real time (actual measurement time)
live time Live time (effective measurement time). Real time minus dead time (see below)
Dead time (invalid measurement time). real time minus live time
dead time This is the dead time from when the input signal exceeds "threshold" (described later) to
when a peak is detected, and its peak value is determined.
output rate (cps) Number of counts per second between LLD and ULD, secured as a peak
ROl section

Display the calculated result between ROlIs for each channel.

peak (ch) Channel with maximum count

centroid (ch) Center value (ch) calculated from the sum of all counts
peak (count) Maximum count

gross (count) Sum of counts between ROIs

gross (cps) Sum of counts between ROIs per second

net (count) Sum of counts minus background between ROls

net (cps) Sum of counts minus background between ROls for 1 second
FWHM (ch) Half width (ch)

FWHM (%) Half width / Peak value * 100

FWHM Half width

FWTM 1/10 the width of the peak

acq.LED Blinks during measurement

save LED Lights up while saving data

cal LED Lights up while calculating data between ROls

error LED Lights up when an error occurs

20 TechnoAP Co., Ltd




APG7305B Software Manual

4., 2. Quitscreen

To exit the application, click "File" and then "quit" on the menu bar. After execution, the following confirmation screen for
ending is displayed.

= *

quit this application?

el

Fig. 3 Quit confirmation window

Click the "quit" button to finish. After execution, the application screen disappears and ends.
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4, 3. config tab

config  file  calibration

measurement
mode meas. mode  meas. time
histograrm |« || [real time |« |||192:00:00 &

armplifier
polarity coarse gain fine gain DAC rmonitor
positive |« | [x5 w || 0.50000 B input |
threshold shaping time pole zero
30 =1||Bbus w~ | | B600 >
wave
wave threshold
200 =
MCA
ADC gain LLD LD
g192 w | |30 = 8190 >
Fig.4 configtab
measurement section
Operation mode selection
Hist Store the preamp signal peak value on up to 4096 channels. A histogram with energy
istogram
o o9 on the horizontal axis and counts on the vertical axis is created.
mode
Displays the waveform of the input signal (such as the preampilifier output from the
wave detector) to this device, the timing processing signal (fast) inside this device, and the
semi-Gaussian waveform (slow) preamplifier signal.
Select "real time" or "live time" as the measurement mode.
real time Measures preset time data.
meas. mode
ive t It measures until the effective measurement time (the difference between real time and
ive time
dead time) reaches a preset time.
Measurement time setting. The setting range is 0 to 192 hours (8 days). When set to 0, there is no
meas. time stop by the measurement time, and even if it exceeds 192 hours, the measurement is continued until
you click "Stop" on the menu bar.
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amplifier section

polarity

Input signal polarity selection. Select “positive” for positive polarity and “negative” for negative polarity.

coarse gain

Selection of course gain. For the analog input signal, select from “x 17, “x 27, “x 5” “x 10” and amplify
by the magnification. The recommendation is "x 1", but if the wave height of the input signal is small,
increase it to "x 2" or more. As described later, select “input” in “DAC monitor”, display the signal from
the OUTPUT terminal with an oscilloscope, and set so that it can be settled within 2 V without

saturation.

fine gain

Fine gain setting. Multiply the generated semi-gaussian waveform.

DAC monitor

The status of the input signal or signal processing acquired by this device is analog output from the
OUTPUT terminal on the front panel. The waveform to be output is selected from one of "input"”, "slow"

and "fast". Make sure that all are within 2 V and not saturated.

@

P 2 . . : . P

Chi[_100mv 100mY  |M[40.0us| Al Ch1 . -102mV| 100my ch2[ 200mv  M[10.0us| A Ch1 \ -102mV| Chi[ 100mv 100mv_ [M[10.0Ms| A Ch1 . —102mV|

Detector signalglgle! , Detector signalg:gle| , Detector signalglgle!

threshold

Set the threshold for the waveform acquisition start timing. The unit is digit. The setting range is 0 to
4095. Set to a value less than or equal to LLD. Triggers peak detection and AD conversion when the
waveform shaping input signal exceeds the threshold setting value. If you set this setting too high, you
will not get low energy peak values. Conversely, if the setting is too small, noise will be spread out. If
"ADC gain" is "4096", set "threshold" and "LLD" to about 100 at first. While looking at the "output rate"
and the histogram, gradually lower it to determine the boundary between noise that increases in value

and use the value slightly higher as the threshold.

Peak detection (abs) timing

Waveform ;):roéeésihg |n '_"t 'sig'na'l

Fig. 6 threshold and peak detection (abs) timing
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shaping time

Performs semi-Gaussian waveform shaping on the preamp output signal to improve S/ N.

The setting value is selected from the following.

0.25,0.375,0.5,0.75,1,1.5,2,3,4,5,6,8,10 s

The shaping time constant (peaking time) is 2.2t (tau). If you change the settings, you also need to
change "pole zero" described later. By clicking on the "ok" button in the following dialog that appears

when changing this setting, you can see the standard value of pole zero.
= X

Shaping time has been changed.
Would you like to change pole zero to the recommended value(&600)7

cancel

Fig. 7 Dialog asking for confirmation of pole zero

pole zero

This setting is for the end of the semi-Gaussian shaped signal. The default value is 6600 (when
shaping time is 6 us). Select slow in wave mode or DAC monitor and check the output signal of the
OUTPUT terminal with an oscilloscope. Adjust this value so that it is flat if there is an overshoot or

undershoot as shown below.

—

Fig. 8 Correct (Left: wave mode, Right: OUTPUT terminal slow output, pole zero at 6600)

—

\

Fig. 9 Overshoot (Left: wave mode, Right: OUTPUT terminal slow output, pole zero at 6600)
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| —

Bl Ry

Fig. 10 Undershoot (Left: wave mode, Right: OUTPUT terminal slow output, pole zero at 6600)

wave section
The threshold for the preamp output signal at the start of waveform acquisition.
wave threshold
Acquire a waveform that exceeds this value.
MCA section
ADC gain. Select from 4096, 2048, 1024 and 512 channels. The maximum non-saturating range
of the waveform shaped signal is divided by the channels described above. For high energy
ADC gain resolution detectors such as HPGe semiconductor detectors, selecting 4096 allows you to acquire
data with finer resolution. However, when the count is low, it takes time to acquire the peak. Since
the energy resolution of Nal (Tl) scintillation detectors etc. is slightly inferior, if it cannot be divided
finely, 4096 channels etc. are set.
LD Set the energy LLD (Lower Level Discriminator). The unit is ch. Channels below this threshold are
not counted. Set to a value greater than threshold and less than ULD.
ULD Set the energy ULD (Upper Level Discriminator). The unit is ch. Channels above this threshold are
not counted. Set to a value larger than LLD.
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4, 4, filetab

config fle  calibration

histogram
histogram file path
C:¥Data¥histo.csv (=

histogram stop save

histogram continuous save

histo file save time{sec:
3600 =

Fig. 11 file tab

histogram section

Set the absolute path of the histogram data file.

NOTE

Itis not saved with this file name, but based on this file name, it has the following format.
As an example, set "C: ¥ Data ¥ histogram. Csv" in "histogram file path" and "10" in
"histogram file save time (sec)", and the date and time is 2015/12/23 12: 34.00.

If so, start saving data with the file name "C: ¥ Data

¥ histogram_20151223_123400.csV".

After 10 seconds, save the file as "C: ¥ Datahistogram_20151223 123510.csv".

histogram file path

The histogram data is saved to a file at the end of measurement.

histogram stop save o
The file save destination is the same as the above format.

Set whether to save histogram data to a file at set time intervals.
NOTE

histogram periodic save ] ) ] )
Depending on the processing status, the save interval may be shifted.

Used for simple backup.

Set the time interval for continuous storage of histogram data. The unit is seconds.

periodic save interval (sec.) ) )
The setting range is 5 seconds to 86400 seconds.
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4, 5, calibration tab

Set ROI (Region Of Interest) and energy calibration. By setting the ROI to the spectral peak, the peak count number and
half width are calculated.

config file  calibration

ROI
ROI ROIstart  ROIend peak

ch (ch} (ch} (ch}

ROI1: |CH1 |- ||4762 4831 1173

ROTI2 : |CH1 |« |/[5410 5515 1333
ROT3 : [none |«
ROT4 : none -
ROIS ; [none |~
:none |«
ROI7 : [none |~
ROI& : [none |~

Ak HAE | AF AE AE A AE AR
Ak AF AR AE Ar A AE AE
AR AF AF AE A A A A

1
1
1
1
1
1

[ e e R e e [ |
[ e e R e Y e [ |

calibration
@ ch Oev Okev (O manual calibration

ROI centroid{ch) peak (ch)
ROI1 |« |- 0.00 - 1173 a|1.000
ROI1 | |- 0.00 - 1173 b |0.000

manual a | 1.000 unit | MeV

manual b | 0.000 =

Fig. 12 calibration tab

ROl section

Select the channel number of ROI target.

ROI CH
Up to 8 ROls can be set for one channel signal
Set the start position of the ROL.

ROl start _ G
The unit depends on the energy calibration situation.
Set the end position of the ROL.

ROl end
The unit depends on the energy calibration situation.
Defines the energy value of the peak position (ch). For Co-60, set this to 1173 or 1332. When "ch"

K (ch) is selected in the next "calibration" section, a peak between ROlIs is detected, and keV / ch is
eak (cl

P calculated from the peak position (ch) and the set energy value, and the calculation result of the

half width It becomes.
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calibration section

Type of calibration

Select the unit of the X axis from the following four.

ch

Unit display of Ch (channel). Units such as ROl “FWTM” “FWHM” are arbitrary.

eV

Unit display of eV. Calculate the slope a and intercept b of the linear function y = ax + b so that ch
becomes eV by two-point calibration of two types of peaks (center value) and energy value in one
spectrum, and set as the X axis You The unit such as "FWTM" of "FWTM" of ROl is "eV".

keV

Unit display of keV. Calculate the slope a and intercept b of the linear function y = ax + b so that ch
becomes keV by two-point calibration of two types of peaks (center value) and energy value in one
spectrum, and set as the X axis You The unit such as "FWTM" of "FWTM" of ROl is "keV".

As an example, if there are 1173.24keV of Co-60 in 5717.9ch and 1332.5keV of Co-60 in 6498.7¢ch,
a is calculated automatically as 0.20397 and b as 6.958297 from 2-point calibration.

manual

Setting of slope a, intercept b and unit label of linear function y = ax + b.

”

Set at “manual a”, “manual b” and “unit” as needed and use for energy calibration.

ROl

Select the target ROI number for energy or time calibration. The “centroid” and “peak” next to the
right show the center value of the selected ROl and the energy value being set. For example, when
"ROI1" and "none" are selected, one-point calibration is performed using the peak center value of
ROI1 and the preset "peak”. When “ROI1” and “ROI2” are selected, 2-point calibration is performed

using the peak center values of ROI1 and ROI2 and the preset “peak’.

manual aand b

The slope of the linear function y = ax + b is displayed as a, and the intercept as b to create the

graph of the energy calibration calculation result.

Calibration button

Perform energy calibration according to the type of calibration. The slope a and the intercept b of
the linear function y = ax + b applied to the horizontal axis of the graph after execution are calculated
and displayed in the lower "a" and "b". For the calculation method, refer to “7.7. Calculation method

of 2-point calibration” below.

For example, select "keV" in the "calibration" section as shown in the figure below, and click the
"calibration" button. Each peak will be each from the "centroid" and "peak"” values of "ROI1" and
"ROI2". The energy calibration is performed to obtain the energy value of, and the horizontal axis

unit of the graph, the setting value of the ROI, and the unit of the calculation result of the ROI are

also "keV".

wﬂﬁﬂ i | I P T e

Fig. 13 When "keV" is selected in the calibration section
Left: before energy calibration, Right: after energy calibration
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4, 6, Graph

spectrum graph In histogram mode, the horizontal axis is energy, and the vertical axis is count histogram.

CUrsor x Set the position of the dotted line cursor in the graph. The count value on the spectrum at
the set position is displayed in “cursor y”.

cursory Set the position of the dotted line cursor in the graph. To set the cursor X direction, use
“cursor X” or drag and drop the cursor.

Plot legend Set the graph color, line type, etc. You can switch between showing and hiding in the
submenu on the graph.
Right-click on the X axis and select "Auto scale" to make it auto scale. When deselected,

X axis range auto scaling is canceled, and the X axis minimum and maximum values are fixed. If you
want to change the minimum or maximum value, place the mouse pointer over the number
you want to change and click or double-click to change it.
Right-click on the Y axis and select "Auto scale" to make it auto scale. When deselected,

Y axis range auto scaling is canceled, and the Y axis minimum and maximum values are fixed. If you
want to change the minimum or maximum value, place the mouse pointer over the number
you want to change and click or double-click to change it.

X% EXIS
kev ﬂ H R In the X-axis, set whether auto-scaling, accuracy, mapping (linear / logarithm).
W EXIS
counts e In the Y-axis, set whether auto-scaling, accuracy, mapping (linear / logarithm).
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Fig. 14  Histogram graph LEFT: linear in vertical axis mapping mode, RIGHT: logarithmic

wave graph

Displays the input waveform, semi-Gaussian processed waveform, and timing processed
waveform. It is possible to adjust gain and pole zero while checking the semi-Gaussian
processed waveform.

e
oo | ~J
- ~ " S —

A3 s @ Ms f3  ms a5 ms ms e s e s mo ms s
alxiny HEB

—~—or B S s

Fig. 15 Waveform graph
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accumulation

Overlapping enable / disable setting. When ON, the waveform is displayed by
superimposing the last 16 times read last time.

a4

Itis a cursor movement tool. The cursor can be moved on the graph when setting the ROI.

Zoom. Click to select and execute the following 6 types of zoom in and zoom out.

2 3

5 6

Fig. 16  Graph, tools for zoom-in and zoom-out

1. Square: Use this option to click a point on the display that you want to be a comer of the
zoom area and drag the tool until the rectangle occupies the zoom area.

2. X-Zoom: Zooms in on the area of the graph along the x-axis.

3. Y-Zoom: Zooms in on the area of the graph along the Y axis.

4. Fit zoom: Auto scale all Xand Y scales on the graph.

5. Zoom out around the point: Click the center point to zoom out.

6. Zoom in around the point: Click the center point to zoom in.

Pan tool. You can grab the plot and move it over the graph.
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5. Measurement
5. 1. Histogram mode

1 | Select "histogram” in "mode" in "config" tab.  “histogram” is displayed for “mode” in the "Information" section.

Click "Clear" on the menu bar. The histogram data in this device is initialized.
2 | If you want to continue the previously measured histogram or measurement results, start the next measurement
without clicking "Clear".

3 | Click “Start” on the menu bar to start measurement after all settings have been sent to this device.

After starting measurement, transition to the following state.
"acq" LED blinks.

- The measurement status is displayed in the "Information" section.

- Real time acquired from this device is displayed in "real time".

- The "live time" of each channel will display the live time acquired from this device.

- The dead time obtained from this device is displayed in "dead time" of each channel.

- For“ROI" for each “ROI No.”, center value, gross count (total within range) and rate, net count (total within
range total minus background) by setting “ROI range” in “calibration” tab Calculation results such as net
count), rate, half width, 1/10 width etc are displayed.

- The graph displays the histogram of the peak value on the horizontal axis.

Information ROI

ROI No. peak centroid pesk gross gross net net PAHM  PAHM FWHM PATM
mode histogram mess, time 00:30:00 (ch} (ch) (count) {count) {cps) (count) (cps) (ch) (%) (kev) (kev)
S real time T Y ROIL: 4796  4796.09  13293.00100.63%k  57.113  93099.50 5283  6.646 0.139 1.632 3.007

B ROII: 5448 544778  11225.00 84919k  48.192 8297150 47.09 6989 0.129 1716 3.141
output rate(cps) 1.326k live time 00:28:00 ROT3 : ] 0.00 0.00  0.000 0.000 0.00 0.00  0.000 0.000 0.000 0.000
RO : ] 0.00 0.00  0.000 0.000 0.00 0.00  0.000 0.000 0.000 0.000
4 dead time 00:01:21 ROIS : o 0.00 0.00  0.000 0.000 0.00 0.00  0.000 0.000 0.000 0.000
ROIS : ] 0.00 0.00  0.000 0.000 0.00 0.00  0.000 0.000 0.000 0.000
ROI7 : ] 0.00 0.00  0.000 0.000 0.00 0.00  0.000 0.000 0.000 0.000
ROIE : ] 0.00 0.00  0.000 0.000 0.00 0.00  0.000 0.000 0.000 0.000
config file calibration memo | Test acq, ‘_ﬂ_ﬂ_ﬂ
ROI 100000 - 22T . 3
e o e T
ROIL: CHL | ||167 [#|um #|um % i i!
ROT2: CHL [ ||m2s [#|m3 # 33 % a b
ROI3 © nene [v |0 +anis 131 4 )
ROI4 : nene [ |0 +|a0ie  FH|[1 =
ROIS: none [ |0 4018 1|1 -
ROIE: none [ |0 | a0e |1 >
ROI7: none [ |||0 | a0e |1 >
ROIS : |none [0 +ae |1 = :
3
calibration
Och O @kev () manual
ROI centroid(ch}  peask (keV)
ROIL [ |- 479608 - 173 2|0.246
ROIZ [ |- 544775 - 1333 b |-4.569
manuala (1000 | unit |MeV
manualb 0,000 & o | | | | |

L \
T T
-4.56867 200 400 800 800 1000 1200 1400 1600 1800 2008.54

kev @] coures @[

Fig. 17 Histogram mode measurement screen
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5. 2, Waveform mode

1 | Itis used to check the input waveform and signal processing waveform before histogram mode measurement.

Select "wave" in "mode" in the "config" tab. “wave” is displayed for “mode” in the "Information” section.

Click “Start” on the menu bar to start measurement after all settings have been sent to this device.

After starting measurement, transition to the following state.
- "acq"LED blinks.
- The measurement status is displayed in the "Information" section.

- Real time acquired from this device is displayed in "real time".

Information ROI
ROINo.  Peak centroid pesk gross gross net net FWHM  FWHM FIWHM
mode wave meas, time 01:00:30 (chy (ch) (count) (count) (eps) (icount} (cps) (ch) (%) (kev)
. B ROIL = 4797 4797.88 2939.00 35.637k 442977 27203.67 338.15 8.641 0.181 2.120
mess, mode real time real time 00:03:54 .
ROI2 : 5449 5449.81 2743.00 32.883k 408.744 2655533 330.09 8.696 0.160 2.134
output rate(cps) 5.762K live fime 00:02:49 ROT3 = [] 0.00 0.00 0.000 0.000 0.00 0.00  0.000 0.000 0.000
ROM = [] 0.00 0.00 0.000 0.000 0.00 0.00  0.000 0.000 0.000
dead time 00:01:04 ROIS - o 0.00 0.00 0.000 0.000 0.00 0.00  0.000 0.000 0.000
ROI6 = ] 0.00 0.00 0.000 0.000 0.00 0.00  0.000 0.000 0.000
ROI7 : [] 0.00 0.00 0.000 0.000 0.00 0.00  0.000 0.000 0.000
ROIE : [] 0.00 0.00 0.000 0.000 0.00 0.00  0.000 0.000 0.000
canfig file calibration memo | Test acq. | d d
measurement o000 2E
4 meas, time input
01:00:30 ¥ 18000 ] sow
] fast
amplfier 16000
polarity coarse gain fine gain DAC monitor
negative || x5 ~| [9.800000 |+ |input v 14000
threshold shaping fime pole zero
0 2| |eus ~| 6700 + 12000
5
_-01(){)0(1*
wave
wiave threshold 2000-|
300 =
6000 |
MCA 4000
ADC gain LD uLD peak detect
8192 | |2 3| s130 +| abs - | /\
. |
71“‘| T T T T ] ] ] ] ] [ T T [ T ] T 1
-2 600  -400 200 00 200 400 600 BO.0 1000 1200 1400 1600 100 2000 2200 2484

[Jaccumiston  us [0 e AT &y I wm

Fig. 18 Waveform mode measurement screen

5. 3. Measurement stops
When "meas. Mode" is "real time", the measurement ends when "real time" reaches "meas. Time".

When "meas. Mode" is "level time", the measurement ends when the latest "live time" reaches "meas. Time".

Click “Stop” on the menu bar to stop during measurement. Stop measurement after execution.
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6. File

6. 1. Histogram data file

1 | File format

Text format separated by comma (csv)

2 | File name Create arbitrarily
Configuration
[Header] Header section
memo Memo
meas. mode Measurement mode. Real time or live time.

meas. Time (sec)

Measurement time. Unit is seconds

real time (sec)

Real time per channel. Unit is seconds

live time (sec)

Live time per channel. Unit is seconds

dead time (sec)

Dead time per channel. Unit is seconds

start Time Measurement start date time
end Time Measurement end date time
mode Histogram or wave
polarity Polarity
coarse gain Coarse gain
fine gain Fine gain
shaping time Shaping time
pole zero Pole zero
wave threshold Wave threshold
3 | ADC gain ADC gain
threshold Threshold
LLD Energy LLD
ULD Energy ULD
peak detect Peak detection method (abs.)

cursor x (any)

Cursor position for acquiring histogram count value. The unit is displayed on the X-axis in

the graph.

cursor y (count)

Cursor position and count value on the histogram

[Calculation]

Calculation section, NOTE: The following is saved for each ROI

ROI No. Input channel number targeted by ROI.

ROl start (ch) ROl start position (ch.)

ROl end (ch) ROI end position (ch.)

peak (any) Definition energy value of peak between ROI
peak (ch) Peak position between ROls (ch.)

centroid (ch)

Center position between ROls (ch.)

peak (count)

Maximum peak count between ROIs

gross (count)

Sum of counts between ROls

gross (cps)

1 second gross (count)
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net (count) Sum of counts minus background between ROls

net (cps) 1 second net (count)

FWHM (ch) Half-width between ROls (ch)

FWHM (%) Half-width between ROls (%)

FWHM (any) Half-width between ROls (keV etc)

FWTM (any) 1/10 width between ROls (keV etc)

[Status] Status section

output rate (cps) Number of events processed per second

[Data] Data section

X-axis data (channel or eV, keV, arbitrary), histogram data. Up to 4096 points.
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6. 2. Waveform data file

This is the format of the data file saved in waveform mode.

File format Text format separated by comma (csv)
File name Create arbitrarily

Configuration

[Header] Header section

memo Memo

meas. mode Measurement mode. Real time or live time.

meas. time (sec)

Measurement time. Unit is seconds

real time (sec)

Real time per channel. Unit is seconds

live time (sec)

Live time per channel. Unit is seconds

dead time (sec)

Dead time per channel. Unit is seconds

start time Measurement start date time
end time Measurement end date time
mode More. wave

polarity Polarity if input signal

coarse gain Coarse gain

fine gain Fine gain

shaping time Shaping time

pole zero Pole zero

wave threshold Wave threshold

ADC gain ADC gain

threshold threshold

LLD Energy LLD

ULD Energy ULD

peak detect Peak detection method (abs.)
[Status] Status section

output rate (cps)

Number of events processed per second

[Data]

Data section

Time (us), input, slow, fast. Up to 4096 points.
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7. Functions
7. 1. Data acquisition by external GATE input signal timing

When you want to acquire event data at that time from an external condition when an event occurs, input a LV-TTL level
signal to the LEMO connector "GATE" on the front panel. When it is high, it measures. When it is low, it does not measure.

Set the external GATE input signal to slow with the DAC monitor and input it in such a range (see the figure below) that the
slow output signal from the OUTPUT terminal is sufficiently covered. The guideline for the pulse width of the extemal GATE
input signal is x 8 for shaping time.

Adjust so slow pole zero does not overshoot or undershoot. Keep the external GATE input signal high until the slow output
input signal goes from the baseline to the point where it exceeds the threshold level Vith.

éExterhaI GATE input

e i g b s g

5.00 V :_]Iz.uous 500MS/s 5 2618 2016]
|+~1.98000us 10k points 3.50V J[16:56:14 )

Fig. 19 Extemal GATE input signal timing
NOTE: As for the external GATE input signal, at LV-TTL level, 0.8 V or less is judged as LOW level and 2.0 V or
more is judged as High level. The maximum input voltage is 5V.
7, 2, Data discard by external VETO signal timing
When you want to acquire event data at that time from an external condition when an event occurs, input a LV-TTL level

signal to the LEMO connector "VETO" on the front panel. Contrary to the "GATE" function, it measures when it is low and

does not measure when it is low. The timing is the same as GATE described above.
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7. 3. Calculation method of FWHM (half width)

The FWHM (Full Width at Half Maximum) in the "status” tab is calculated as follows.

FWHM
fmax
P L2 L3 P
fmax*1/2 L1
P2 P4
, offset
ROI start x1 x2 ROI end

Fig. 20 Calculation of FWWHM

1 | The maximum value fmax between ROI Start and ROI end in the histogram is detected.

Connect the intersection point of histogram and ROl start with the intersection point of histogram and ROI end.
2 | The background offset (offset) is calculated by finding the intersection of the straight line and the line drawn

vertically from the peak value fmax to the x axis.

3 | Calculate 1/2 of fmax minus offset and draw a straight line L1 parallel to the X axis.

In order to find two points where the histogram and L1 intersect, the crossing points P1 and P2 and P3 and P4
are detected.

5 | Draw a straight line L2 connecting P1 and P2 and a straight line L3 connecting P3 and P4.

Find 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 between x2 and x1 is FWHM
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7. 4, Calculation of gross count and net count

The "gross" and "net" counts in the "ROI" part are calculated by the Covell method.

Ns

ROI start background ROI end

Fig. 21 Calculation of gross count and net count

1 | "gross" count is the sum of counts between ROl start and ROI end.

The "net" count is the net count of the peak minus the background count from the "gross" count (blue shaded
area above).

Background (background) count connects ROI start and spectrum intersection ns with ROl end and spectrum
3 | intersection ne by a straight line. This is the area of the rectangle surrounding the four points of ROI start, ns, ne
and ROI end (pink line in the above figure).
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7. 5. Calculation method of two-point calibration

In histogram mode

Perform a two-point calibration using the centroid of the two energy peaks and the peak energy value to make the unit scale
of the X axis of the graph an energy (e.g., keV). One-point calibration is also possible.

ROIT

Set"ROl start (keV)" and "ROI end (keV)” in the upper “ROI" in the "calibration
" tab, referring to the "centroid (ch)" value of ROI1 / ROI2 displayed in "ROI
"at the top of the graph. Or set the range of ROI1 and ROI2 by cursor

Select the radio button "keV" in "calibration" at the bottom of the "calibration”
tab. Select "ROI1" and "ROI2" as the ROI in "calibration" at the bottom of

Set the peak energy of each of ROI1 / ROI2 to "keV" for how many keV it

When you click the "calibration" button, the slope a and intercept b of the linear
equation y = ax + b, which are calculated by the following equation, are
automatically reflected in the lower positions of "a" and "b".

SLIEITSITERTITIEE

ROT Na. Paak ;entroid
(ch) (ch)
ROIL : 9446 9446.99
ROIZ 10728 10729.54
movement of the graph.
calibration
ch =V @ ksv manuz! calibration
RO centroid(ch)  energy [kev)
ROIL [- 344638 - 1173 21,000
ROL [ 10783 . pm b | 0.000 the "calibration" tab.
RO
ROIT ROIstat ROIend | snergy
ch (kav} (kav} (kav}
RomL:[CHL [w][116¢ [#{[1ss of[um | corresponds.
ROIZT |CHL [ 1323 R{{mm B 322 &
calibration
ch &V @ kev manual calibration
RO centroid{ch)  energy (kev)
ROIL [w|- oM659 - 1173 a|0.124
ROLZ [4]- 1072953 - 1332 b | 1831
san ; :
esoo- | l
oo00-| ! !
0 | i
70001 | i
es00-] | i
&o00-| i ;
ss00] ] !
so00-} | |
e | i
g ] :
3500} | |
00 | |
a0 ! |
2000} | I
1500} | i
] | i
s00- M | i
| 1000 000 D0 400 000 600 7000

B0D S0 100 1O 12000 DXOD 1400 1000 163 183075 |z(x1 w ES E) 1000 1200 1900 1600 1500 20m.59
s o (et o kv o et a0
.. i ot = e i St 4y

a
b

y—ax

= (peak1-peak2) /

Fig. 22 Before energy calibration (Left), After energy calibration (Right)

(centroid1-centroid2)

For example, using Co-60, with 1473 keV centroid 9446.99 ch. And 1332 keV centric 10729.53 ch.

a=(1332-1173)/(10729.53 — 9446.99 ) = 0.124

b=1332-0.124 * 10729.53 = 1.831

As described above, “a

0

is automatically reflected as “0.124” and “b” is automatically reflected as “1.831”, and the unit

scale of the X axis is created by the linear expression 0.124 * ch + 1.831.
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8. Gauss-fit

This software has a peak analysis function by Gauss fitting. By opening the dedicated screen, you can calculate the half-
value width, etc. by dividing the peaks with a small number of counts and the peaks that overlap with each other during

measurement or for the histogram data in the data file.

8. 1. Startup screen
Select Tool from the menu bar and execute gauss fit analysis. After execution, the startup screen shown below will be

displayed.
[ gauss fit analysis Version1.1.0
File Information
setting calculation
displa:
data source taatic SIS fit peak (count) centroid (ch) sigma(FWHM/2.35) gross (count) net (count) FWHM (ch) FWHM (ch) FWTM (ch) background
online CH1 v }
fit:
ROI(ch) type of fit number of fit || fit2:
256 |+| |single ~ | il v
1ok histogram
histogram
W 1k-
2 Ror
= 100+
S
10+
1- calibration *a [1.000
T T T [ i T T 7 i [ T T i T T T
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8191 alibration +b 0.000
- =l ch h & ‘ )_xlw “5' connts B ‘ Jylv vvv' Bl calibration unit |ch
om gauss fit
RO
800- fitl
700 O fi2 N
600+ O fit3 |
E 5004 [] histogram W
g 4004
300+ cursor X
2004 =l Peaki
histo| 0
100+ = il Peakz
0 T i i i i T i i i i i i o~ s 0
3071.29 3100 3120 3140 3160 3180 3200 3220 3240 3260 3280 3300 3327.20 =Ml Peska
histo| 0
ch counts ﬂﬂﬂ' == Pk =

Fig. 23 Gauss fit startup screen

Menu section

File - open gauss fit file Read Gauss fit file

File - open histogram file Read histogram data file

File - save gauss fit file Save Gaussian fit data to a file
File - save image Save screen in png format
File - close Exit screen

Display the information screen. Display precautions when using this screen on the dialog

screen

B Information

<Cautions >

- When setting the number of fit values to 2 or higher at combination type,
. set fit1 and fit2 in this order from the left in the gauss fit graph.
Information

- In the gauss fit graph, make sure that the peak is not cut off at the both end.

- If the peak value on the calculation tab and the peak value on the gauss fit graph do not match,
move the X-axis range of the graph or the fit cursor to adjust.

language @ English () Japanese close

Fig.24  Information screen
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Setting section
data source Select the data to be analyzed
online Targets the data being measured on the main screen
offline Targets the data in the pre-read histogram data file or Gauss fit data file
target CH Analysis target CH setting
display error Select the error to be displayed
ROI (ch) It is the number of data points to be analyzed to be displayed in the graph of gauss fit.
Choose from 256 or 512 channels
type of it Select the type of Gaussian fit either single or combination. Single is normally sufficient.
Select combination in case two or three peaks come too close to fit.
umber of it Setting the number of Gaussian fits. Gaussian fit analysis can be performed on up to 3

peaks for a single histogram

Calculation section

peak (count)

Maximum count

centroid (ch)

Median value (ch) calculated from the sum of all counts

sigma(FWHM/2.35)

Standard deviation

gross (count)

Sum of counts

net (count) Sum of counts minus background

FWHM (ch) Half width

FWHM Half width * The unit is the energy calibration state on the main screen.

FWTM 1/10 width of the peak * The unit is the energy calibration state on the main screen.
background background value

calibration *a The energy calibration factor *a on the main screen is displayed

calibration +b The energy calibration factor +b on the main screen is displayed.

calibration unit

The unit on the main screen is displayed

histogram graph

The histogram plot in the histogram graphs the histogram data for Gaussian fit. The ROI
plot is the part displayed in the gauss fit graph and is displayed in red. You can change
the display position while keeping the number of display points constant by moving the
horizontal slide bar at the bottom left of the graph to the left or right. If each check box is

checked, the plot is displayed, and if it is not checked, the plot is hidden.

gauss fit graph

From the histogram data displayed in the histogram graph, the channel set by ROI (ch)
is extracted from the start position of the X axis of the gauss fit graph and displayed. The
fit1 to fit3 plots are Gaussian-fitted data for the peaks set by each cursor. Histogram plots
are concatenated data of Gaussian fit results. You can change the display position while
keeping the number of display points constant by dragging the graph area after select the
pan button &l at the bottom right of the graph to the left or right. The X of the cursor at
the bottom right of the graph is the position of the cursor to be aligned with the Gaussian
fit target peak, and you can also move the cursor by directly inputting X. If each check box

is checked, the plot is displayed, and if it is not checked, the plot is hidden.
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8. 2. On-line

For the histogram acquired during measurement, perform Gaussian fit analysis for the specified peak according to the
following procedure.

1. Select data source, “online”.

2. Start measurement in histogram mode. The histogram during measurement is displayed in the histogram graph.

3. Inthe gauss fit graph, the histogram of the part of interest in the histogram graph is displayed. To set the horizontal axis
range of this graph, enter the minimum value of the horizontal axis of the gauss fit graph directly or move the vertical cursor
in the histogram graph to the target range. After that, the histogram graph will have the range selected in the gauss fit graph
red.

4. Setup to three vertical cursors at the approximate peak part of the analysis target. To set the cursor, drag the red, blue,
and pink vertical cursor lines while the button in the red frame in the figure below is pressed, and drop them on the peak part.
Altematively, you can move the cursor and set it by entering a numerical value in the X value of the cursor at the bottom right
of the screen.

5. Calculation results such as half-value width based on each Gaussian fit data are displayed in the calculation section

[ gaussiitanalysis Versioni.1.0
File Information
setting calculation
disph
atalsouirce taatic SIS fit peak (count) centroid (ch) sigma(FWHM/2.35) gross (count) net (count) FWHM (ch) FWHM (keV) FWTM (keV) background
fitl: 2047.92+4/-18.63 5925.22+/-0.03 4.244/0.03 24938.19+/-245.44  21691.56+/-248.50 9.95+/-0.07 2.12+/-0.01 3.864/0.03  3296.53+/-39.68
ROI(ch) type of fit number of fir | [fit2:  354.154/9.29 5946.42+/-0.11 4.154/0.10  6868.15+/-131.13  3687.61+/-155.24 9.76+/-0.23 2.07+/-0.05 3.79+0.09  3180.54+/-83.08
512 |+ | |combination | | fit18283
r histogram
histogram
g 10k~ H ro1
8 100- } IR 1
1- calibration *a [0.212
T T T T 7 T T T 7 7 7 T T 7 1 | T
1.24159 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3480.27 calbration +b [1.242
- =l kev eV & ‘ )_xlw “5‘ connts B ‘ Jylv vvv‘ Bl calibration unit |keV
R0C0 gauss fit
7 ror
2500 P fitl
LY
i 2
o
2000 F fit3 [
8 ole
S 1500 [ histogram [
2 b
1000 1 cursor X
I =1l Peakn
500 ] histo 1259.66
e \ i ,,,,@90 % =/l Peakz
gt
0 T T T T T i i 0 0 i i | 1263.91
1210 1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 1318.7 =/}l Peak3
histo, 1290.24
e counts @091 RN

Fig.25 Gauss fit screen, ONLINE
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8. 3. Off-line

For the histogram obtained by reading the histogram data file or the Gauss fit data file, perform Gauss fit analysis for the
specified peak by the following procedure.

1. Select data source, “offline”.

2. Click open gauss fit file or open histogram file from file in the menu. A file selection dialog is displayed. Select the data
file to be read and open it. The histogram in the data file is displayed in the histogram graph

The rest of the procedure is the same as the on-line mode.

¥ gaussfit analysis Version1.1.0
File Information
setting calculation
displa:
data source tarnaticH RO Ea Y fit peak (count) centroid (ch) sigma(FWHM/2.35) gross (count) net {count) FWHM (ch) FWHM (keV) FWTM (keV) background
online CH1 ~ }
fitl: 2047.92+4/-18.63 5925.22+/-0.03 4.24+/-0.03 24938.19+/-245.44 21691.56+/-248.50 9.95+/-0.07 2.124/-0.01 3.86+/0.03  32%6.53+/-39.68
ROI(ch) type of fit number of fit | [fit2:  354.15+/9.29 5946.42+/-0.11 4.15+/0.10  6868.15+/-131.13  3687.61+/-155.24 9.765+/-0.23 2.07+/0.05 3.79+0.09  3180.54+/-83.08
512 || |combination | | |fit18283
r histogram
histogram
g 10k~ H ROl
8 100- } FRne J
1- calibration *a [0.212
T T T T 7 T T T 7 T 7 T T 7 i | T
1.24159 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3480.27 calbration +b [1.242
- = kev eV g ‘ ’J_X|H a_x‘ counts B ‘ Jylv vvv‘ B @ calibration unit|keV
00 gauss fit
7 R0t
2500 ? fit1
5
i 2
o
2000~ F fit3 ]
] o le
S 1500- [ histogram [
2 b
1000 1 cursor X
I =1l Peakn
500 ] histe| 1259.66
e \ el &4 = Il Peakz
g
0 T T T T [ i i i T i i | 1263.51
1210 1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 1318.7 =/}l Peak3
histo| 1290.24
e counss B9[] BRI

Fig.26 Gauss fit screen, OFFLINE

43 TechnoAP Co., Ltd



APG7305B Software Manual
8. 4. Notes

Please note the following points to operate normally on the Gauss fit screen.

- When selecting combination as type of fit and setting the number of fit to two or more, set fit1 and fit2 in this order from
the left in the gauss fit graph. If fit1 is not working properly, the following fit2 and fit3 will also be hidden.

- The peak to be fitted should be displayed without being cut off at both ends of the gauss fit graph.

- If the peak value on the calculation tab and the peak value on the gauss fit graph do not match, move the horizontal
axis range of the graph or the fit cursor.

8. 5. End

To close this screen, click close from File on the menu bar.
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9. Peak search

This software has a function to automatically detect peaks and perform peak analysis. You can open the dedicated screen

and automatically detect the peak and calculate the half width etc. for the histogram data of the data file during measurement.

9. 1, Startup screen

Execute peak search analysis from Tool on the menu bar. After execution, the startup screen shown below will be displayed.

A peak search analysis Version1.0.0

File
setting calculation
data source target CH lock energy centroid gross net FWHM FWHM FWTM
TTTE CHL » (keV) (keV) (count) (count) (ch) (keV) (keV)
~ calbration *a |0.222
5190”5“'” eve calbration +b [0.404
— calibration unit |keV

FWHM for search{ch)
100 v

ROI of peak(ch)
50 ~ W

peak search

100000
histogram

Peak IZ|

10000

1000

counts

100+

10_I | I | I | I | I | I | I | I | I | 1
100 150 200 250 300 350 400 450 500 550 600 650 70O 750 800 850 900 950 1000

ﬂ ﬂ kev keV ﬂﬂﬂ counts ﬂﬂﬂ i‘ﬂ

Fig.27  Peak search startup screen

Menu section

File - open peak search file | Read peak search file

File - open histogram file Read histogram data file

File - save peak search file | Save peak search to afile

File - save image Save screen in png format

File - close Exit screen
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Setting section
data source Select the data to be analyzed
online Targets the data being measured on the main screen
offline Targets the data in the pre-read histogram data file or Gauss fit data file
target CH Analysis target CH setting

sensitivity level

Selection of peak detection threshold. If the value is small, even a slight peak will be

detected.

FWHM for search (ch)

Approximate half-value width required for peak search. The unit is channel. Set the

approximate half width from the actual peak by channel (point)

ROl of peak (ch)

Setting the number of ROI plots (CH) for the peak

Calculation section

lock

If you want to display it at the top of the list, tum on the check. If it is OFF, the display

position may move up or down each time a peak is detected.

centroid (ch)

Median value (ch) calculated from the sum of all counts

gross (count) Sum of counts

net (count) Sum of counts minus background

FWHM (ch) Half width

FWHM Half width * The unit is the energy calibration state on the main screen.

FWTM 1/10 width of peak * The unit is the energy calibration state on the main screen.
calibration *a The energy calibration factor *a on the main screen is displayed.

calibration +b The energy calibration factor +b on the main screen is displayed

calibration unit

The unit on the main screen is displayed.

peak search graph

The histogram plot in the peak search graph displays the histogram data of the peak
search target as a graph. The Peak plot is the part where the peak is detected and is
displayed in red with a Gaussian fit. You can change the display position while keeping
the number of display points constant by moving the horizontal slide bar at the bottom left
of the graph to the left or right. If each check box is checked, the plot is displayed, and if it
is not checked, the plot is hidden.
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9. 2, On-line

Perform peak search analysis using the following procedure for the histogram acquired during measurement.

1. Select data source online

2. Start measurement in histogram mode. The histogram being measured is displayed in the peak search graph.

3. Inthe peak search graph, the peak part where the peak is detected is gauss-fitted and a red histogram is displayed.

4. In the calculation section, the calculation results such as the half-value width are displayed for each peak detected. If

the peak is detected or not detected, the calculation result display may move up and down, making it difficult to see. In this

case, if you tum on the lock check, it will always be displayed at the top.

[ peak search analysis Version1.0.0

File
setting calculation
data source target CH lock energy centroid gross net FWHM FWWHM FWTM
offine CH1 (kev) (keV) {count) {count) {ch) (keV) (kev)

.
sensivity level M| 121.5] 121.8]  437.893k|  3090.607k] 4.6] 1.032] Losa] ~ @lbration *a |0.222
10 calibration +b [0.404

27 M| 1408.0] 1408.0]  s0.892k[  49.726k] 8.3] 1.839] 3.357] calibration unit [keV
FWHM for search(ch) Ol 244.5] 244.6]  108.150k]  83.856K] 5.0] 1.120] 2.045)
100 [+
| 295.7 | 205.8]  24.543k] 4.490k] 5.8] 1.200] 2.355]
ROI of peak(ch)
50 v | 344.1] 344.2] 234772k 218.653k] 5.4] 1.200] 2191,
ocoss peak search
histogram
Peak II|
10000
1000-
B
c
=1
&
100+
10+
1< T T T T T T T 0 Il
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Fig. 28 Peak search screen, ONLINE
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9, 3. Off-line

Perform peak search analysis according to the following procedure for the histogram obtained by reading the histogram

data file or peak search data file.

1. Select data source as offline

2. Click open peak search file or open histogram file from file on the menu bar. A file selection dialog is displayed. Select

the data file to be read and open it. The histogram in the data file is displayed in the peak search graph

The rest of the procedure is the same as the on-line mode.

A peak search analysis Version1.0.0

File
setting calculation
data source target CH lock energy centroid gross net FWHM FWHM FWTM
T CH1 » (keV) (keV) (count) (count) (ch) (keV) (keV)
i i ES
sensivity level M| 121.5] 121.8]  437.893k|  3090.607k] 4.6] 1.032] Lgsa] ~ Celbration *a |0.222
10 calbration +b [0.404
i M| 1408.0] 1408.0]  50.892k]  49.726k] 8.3] 1.839] 3.357] calbration unit [KaV
FWVHM for search(ch) O 244.5] 244.6]  108.150k]  83.856K] 5.0] 1.120] 2.045]
100 [w
| 295.7 | 205.8]  24.543k] 4.490k] 5.8] 1.200] 2.355]
ROI of peak(ch)
50 " | 344.1] 344.2]  234.772k]  218.653kK] 5.4] 1.200] 2101,

peak search

100000~
histogram
Peak IZ|
10000-
B
5 1000-
g umnm1uHHw*u«lnlnﬂth,*JuilnﬂﬁkN“‘JM
1004
10_ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
100 150 200 250 300 350 400 450 500 550 600 650 700 730 800 850 900 950 1000
] R el e 8] R

Fig.29 Peak search screen, OFFLINE
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9. 4, Notes
Please note the following points to operate normally on the peak search screen.

- The degree of peak search changes by adjusting the sensitivity level, FWHM for search (ch.), and ROI of peak (ch.).
Adjust each setting to the optimum while observing the shape of the red peak detection part.

9, 5. End

To close this screen, click close from File on the menu bar.
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    a 11 ,   a 12 ,   a 13 ,   b 11 ,   b 12


    a 21 ,   a 22 ,   a 23 ,   b 21 ,   b 22


    𝜏 1


  d  ( n ) = v  ( n ) − v  ( n − 1 ) +   𝜏 1 ∗ d  ( n − 1 )   ,

