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APGT7300A Instruction manual

Safety Precautions / Disclaimer

Thank you very much for purchasing the USB-MCA, Model: APG7300A (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 abnormality of device, detector, connected device,

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

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) Consumables, etc.
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1. Overview

USB-MCA (USB-multichannel analyzer) made by TechnoAP Co., Ltd. APG7300A and APG7300L (hereinafter
referred to as APG7300A (L)) are equipped with a high-speed successive approximation ADC, and operate lightweight
with only USB bus power without using an AC adapter It is a compact MCA.

The preamplifier signal from the detector is input to the spectroscope amplifier (linear amplifier), and the output
signal amplified and waveform-shaped (shaped) by the analog circuit is input to the USB-MCA. The amplitude (wave
height value, peak value) of this signal includes radiation energy information. MCA is a wave height analyzer that

detects the signal and digitally converts the maximum crest value to generate a spectrum (histogram).

"Dead time" is an indicator of MCA performance. The dead time is a time period when MCA can not measure peak
value. New events can not be measured while events occur irregularly, such as radiation, while events are being
detected, peak detection, digitization of wave height values, memory rewriting, resetting of crest value. Normally, the

dead time of MCA is said to be 1 psec with a fast one, but the dead time of our MCA 1is fixed at 500 nsec.

As a method of peak detection, there is a "first peak detection mode" in addition to a general "absolute mode" in which
AD conversion is performed after peak detection. In this mode, AD conversion is started immediately after detecting
the pulse peak. Detection conversion processing can be finished within the pulse until 0.25 ps pulse shaping, which is

regarded as high speed in the spectroscopic amplifier.

As measurement data, there is a "histogram" data. The histogram is the peak value. Transfer measurement data to
PC via USB cable.

Drivers and applications that run on Windows are included as software.

This manual explains the handling of our USB-MCA product.
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2. Specifications

Model: APG7300A and APG7300L

(1) Analog input

The number of the channels 1CH

Input range

Input impedance

Possible input pulse width

(2 ADC
Conversion method

Resolution

Conversion and reset time

ADC GAIN
Threshold
LLD

ULD

(8) Performance
Dead time

Integral nonlinearity

Differential nonlinearity

(4) External input
External input

(5) Function
Measurement mode
Communication I'F

(6) Software
USB-MCA software

(7) External form

0to 10V
1kQ
Minimum 100 nsec up to Maximum 100 psec (*the period exceeding the threshold)

Successive approximation type

16bit

500 ns

16384, 8192, 4096, 2048, 1024, 512 channels
Full scale 0 to 50% set by PC

Full scale 0 to 100% set by PC

Full scale 0 to 100% set by PC

Fixed at 500 nsec
+0.025% (typ.) or less
+1% (typ.) or less

GATE and VETO

Histogram mode
USB 2.0

* USB cable length of 2 m or less is recommended. If there is a low power consumption
setting in the USB port, please cancel it or use a USB hub with power supply by AC

adapter.

Windows version, a driver and application

Dimensions : 70mm(W) x 140mm (D) x 20mm (H)

Weight . 180g

(8) Accessories
Instruction manual

CD (a driver and application and instruction manual)
USB cable (a connector the cable of USB (A) male and the USB (Mini-B) male)
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3. Appearance

®3)
@)

[Front]

(1) INPUT

(2) LED
POWER
RUN
ACCEPT

[Back]
(3) GATE

(49) VETO

(5) RESET
(6) USB

oy

@

®) Image 1: APG7300A(L)

LEMO (EPL.00.250.NTN) connector for amplifier signal input
LED for operation check

It turn on at the time of connected with PC

It turn on at the time of a measurement start

It turn on at the time of the signal detection

LEMO connector for outside GATE signal input.

Input the signal of the TTL level.

"High" means data acquisition, "Low" means data non-acquisition.
LEMO connector for outside VETO signal input.

Input the signal of the TTL level.

"High" means data non-acquisition, "Low" means data acquisition.
Reset button

USB 2.0 Mini-B receptacle (Female terminal)

2% Introduction of the conversion adapter
The input and output connector of this product is used EPL.00.250.NTN made in LEMO company and the other
same size connector. In the case of use BNC connector cable to use this product, it is possible to connect to it by
having you use the following conversion adapters.

Manufacturer :
Model :
Contents :

HUBER+SUHNER AG

33_QLA-BNC-01-1/1-_NE - ' 1
QLA-01 to BNC

Connector Gender 1 Interface QLA-01
Connector Gender 2 Interface BNC Image 2 33_QLA-BNC-01/1--_NE

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

Image3 33_QLA-BNC-01/1--_NE
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4. Setup
4.1. Connection

n Ji
( DETECTOR N AMP |- »| CH1
USB-MCA
o i »| GATE
S ) S Y- o

usSB

Figure 1: Connection at the time to use of the MCA

(1) Connect USB-MCA and a PC with an USB cable.

A

PC

USB-MCA

Software

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

how to install the driver software.

NOTE: Do not connect the signal cable from the detector when the power of this device is OFF.
(2) Check that the "PWR" LED lights up to indicate that the power is on.

(3) Connect the pre-amp output signal of the detector to a linear amplifier (spectroscopic-amp).

(4) Connect an output signal got the wave pattern of the linear amplifier (spectroscopic-amp) fixed to "INPUT" of

USB-MCA.

(5) 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 signal is low.

Techno AP Co., Ltd.
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4.2. 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 an account of Administrative right.
(2) Connect USB-MCA to a PC with a USB cable.
(3) Itis displayed it when "Install device driver software" in the desktop lower right.

FIAR BSA/)(= VI ROZFPEAZAP=IUTWET N X

AT—HAZRBCR]. TTEOVvLUTLES V.

e
ARG D T

After this, if the message "Device driver software was not successfully installed “is displayed, open the device manger,

and check the "USB-MCA" icon. Right-click on the icon and click "Update of the driver software".

“I'L Device driver software was not successfully installed ™ *
" Click here for details.

X 223 PM
|£': L[

9/12/2017

File Action View Help

e« EE HE & B &%S
A Computer Management (Local|| a4 42 Note0d Actions
4 ]if‘_!; System Tools :> % Batteries Device Manager -
o @ Task Scheduler » .12 Biometric Devices
> @ Event Viewer > -8 Computer More Actions 4
» | Shared Folders b = Disk drives
» % Local Users and Groups » B, Display adapters
P ETITITITE 5 -4} DVD/CD-ROM drives
i Device Manager b 5;{. Huran Interface Devices
» g IDE ATA/ATAPI controllers
= Disk Management s -2 Keyboards
i fg} Services and Applications b --B Mice and cther pointing devices
>

- Monitors

o

oy "
|l3) Other devices
|l Unknown device
@ USB-MCA
|l USB-MCA

e -

>

-% Sound, video and game controllers
M| System devices

ﬂ Universal Serial Bus controllers
.| Generic USB Hub
- |§ Generic USB Hub
i Standard Enhanced PClte USB Host Controller
i Standard Enhanced PCl te USB Host Controller
ad Unknown Device
s USE Compasite Device
§ USB Root Hub
.. | USB Root Hub

A -
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(1)  Installation on an interactive basis

- . — . i
() L Updete Driver Software - UsB-MCA @ [ Update Driver Software - USE-MCA
How do you want to search for driver software? Browse for driver software on your computer

Search for driver software in this lecation:

= Search automatically for updated driver software

Windows will search your computer and the Internet for the |atest driver software - Browse...
Zne;t)lf:;sr device, unless you've disabled this feature in your device installation [l Include subfolders

= Browse my computer for driver software
Locate and install driver software manually.
< Let me pick from a list of device drivers on my computer

This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

i

Refer to attached CD "Driver" folder

+ 100% (=) 5] @® U

—
/) A Update Driver Software - USB-MCA

Installing driver software...
e —_—

& ZORSA)(— VI BITT%ZA A R—=ILURL(N)
BEVDT/ (A RBD. BHRENEZRSA/(— VI ROZTHFETIH
ESNELETD Web B NTHEEUTLESL.

BETTD Web A MERZRT A AODSBREBUERSA/(— VI RoT
TDHA DA M=)LUTLEZ V. 2OMOY—INSBIBUBRDI
VI ROI7E. OYE1—4H—ICREZREURLD. BREZEALDVTS:
AEENBOET.

File Action View Help

i =) ez 1B O EE & E%S
& Computer Management (Local | 4 - Note0d
U I Update Driver Software - TechnoAP USB-MCA Option . 'fl'! System Tools . & Batteries
- » (0) Task Scheduler 18] Biometric Devices
. . » [B] Event Viewer » -1 Computer
Windows has successfully updated your driver software . 51| Shared Folders + . Disk drves
» & Local Users and Groups > B, Display adapters
Windows has finished installing the driver software for this device: » ) Performance » 44 DVD/CD-ROM drives
5 Device Manager » £ Hurnan Interface Devices I
> 4 23 Storage > - IDE ATA/ATAPI controllers
TechnoAP USB-MCA Option =9 Disk Management » 2 Keyboards
> Fu Services and Applications > Il Mice and other pointing devices

» I Monitors
| > ¥ Network adapters
-y Other devices
» [5¥ Processors
>-% Sound, video and game controllers
» {8 System devices
4§ Universal Serial Bus controllers
§ Generic USB Hub
§ Generic USB Hub
§ Standard Enhanced PCl to USB Host Controller
B Host Controller

§ TechnoAP USB-MCA

§ TechnoAP USB-MCA Optio

§ USB Composite Device
§ USB Root Hub
§ USE Root Hub

< T ] »

Next, install "Techno AP USB-MCA Option". After installing tfe—<cmo o oo prcr= —wxiver sorowars, miswand the
"Techno AP USB-MCA Option" using the same procedure. In Device Manager, check that the two icons "Techno AP
USB-MCA " and "Techno AP USB-MCA Option" are normal. After successfully installing the driver software, install
the application. The installation procedure is described in the next chapter.
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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 a charm with a start screen.
* For mouse operation: Move the mouse to the upper right or lower right corner 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".

=~ v

PC 5%TE s
P EAZARRE 250 6B OF, TR LS BRLEN T,

/(’ T "’-nf‘* FIIOHZEERTS

I~ PC &I 1%

N AR P DRTSEREGRER. Windows BUL79ILTH T TR, &
B ETFASEORANRS I OL LRI R,

FrEd RKTy

Hi5

FARTEIMELT Windows #F4 YAR—ILd 3

P TRUANONMARIIRLT, LRI rdet, 8InRUrsEer
vOnteaTiniet.

24— BT
FIAA y
PC DI EHNAIIALT S

941"/1 -ntuxt: r,{a\nsu r:UPu"u 52 BESTERMT Y, 07 - 49101

o BI3Y. ZATh A XS5 Vindows &
FHsR{E ST TR 1350, ¢ PR,
PC axEDSIHA
w=bJI—F

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

AT 3> R

BT
| Wi

MTUT Windows 8
9 | cdbes

© bSINZa—F1>4
PC (D'JJl//
PC ZHHIRREICER 9

PCEVIMRELIRL, I7A)LE3 <TH
BUTY

N NS a4

PCRUIL2S T SIS RIERLE
¥, L. MELY-)LEEEY

SHATS A
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(5) Select "Startup Settings" from the "Advanced Options" screen, and then select "Restart" from the "Startup

Settings" screen.

© AA—BNPYTESGE

.3/3 Windows A3 4 EBLET:

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

===

X iE

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

(8 Connect USB-MCA 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.

ﬂ FL—4— IO—E 2> b0-)L K

- -

5 7, il b
Ly =

Windows @ AR XF—Sv—

IRTO7H) Defender

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

& Realtek HD A-F(ATR—T¥ 4 [[» BHOTIAR

: L [/ USB-MCA|
B8 Windows 8 ADEEEEDIEM [ USB-MCA
@ Windows J74 71—l b W IDREZOENDRASTAY TIAR
€ (v5—%ok ATy > BES- )

y P > @ ITS-HL UL AR IS5

el o i ERIF—
1 2254 > & EEEISM-5-

& 7/ ({2 IR—Iv—
S FZybT-HEET S
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(11) Right-click "USB-MCA", select "Update Driver Software (P)", and select "Browse my computer for driver

software (R)".

=
4 ﬁ) FEHOTIAA B E54/- YIS - USE-MCA
;E‘) USB-MCA - EQEINAETES /- VISP ERELET T
[ USB-MCA/l F34)(— YIroI70EFH(P) 4. )
B Y9REEDEN m32|(D)
b £S5 BlkR(V) 5 D1 SBEUTISAT- YTHATTRRRLETIR)
o i ~ il —> e T s r A AT S
g 1oL 3
b o EIRIF2— IN=FOIPZEEDAFv(A)
> G BBEIN e )

(120 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" driver software is stored. Select OK. When
you return to the "Update Driver Software" screen, select "Next (N)".

[ x | IANG-DSB

© U K54)(- YIPIIPOESR - USB-MCA S = 5 S
S E = N\=FITPORSA/(—ESE TS —BRATUEN.

A 1-5-LORSA)(- YIMITTEBRUET.

- CEZTR%] B
ROBFRTESA)(— VIMIITERRLET: ST
& 31739

E:¥Driver] v| | ®RE®).. 2 Administrator
V4TI 5-5RET3(1) 48 O pa-4-
&, Windows (C:)
— > : 2
> & DVD RW F547 (D:)
4 o U=/STN FARY (E2)

SERLET (L) -
F54)(— YIMITPL, F/HRLAUNT 4| | Driver v

THE—(F): Driver

[ o ool

[ &’AN) el

(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)".

%) F 15 25
o Windows 271/ - U E51J5— YIRITFOER - TechnoAP USB-MCA

® 50— votorroRiTRERIEETEEA s b B

ZOFAAABFF/= YINITPOH YR =LA TUSLE:

* COFSA)— VIPIIT7ZASAP—LUIRW(N) Technoap usach
BEVOT/ RO, BFRENLES/(~ YIMITPMFET SHEINEETD cal
Web 4 MCERRBL TUEL. — >

* CORFA)— VINIITZASAR=ILES(T)
BLETD Web YA NEREFZINSIBUIL RS/ (=~ VIMIIFOBA A=)l
LTS 200y~ ; TP T RE
EREULY. BREEALDTZTRANENBDET -

(OF--1-730) [m=m ]
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(14) When "TechnoAP USB-MCA" is displayed on the "Device Manager" screen, right-click the remaining "USB-
MCA" and repeat from (11) to update the remaining driver software.

+ [ BHOFIAR

s [Ip BNDFIHA

fl Usecr oy I
> B IVREZOENDIASTT TIAR 8 worezoEn| I VINIIPOREP). . ‘
= N “R=CR (D)

4 § IZ/0-HL SUPIL A 3AO-5-

§ Generic USB Hub

@ Generic USB Hub

§ Intel(R) 7 Series/C216 Chipset Fa § Intel(R) 7 FOKF4(R)
§ Intel(R) 7 Series/C216 Chipset Fa 2

TntalfRY 7

. § I ERU)
§ Generic U S
§ Generic U IN-FIITEROAFv(A)

=}

9 Intel(R) USB 3.0 eXtensible Host
[ § TechnoAP USB-MCA|

=

§ USB Composite Device

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

> B IVREEOEDNORASTA FIAR
o VES
4 § 3=/ SUPIL SR 3VRO-5—

§ Generic USB Hub

@ Generic USB Hub

§ Intel(R) 7 Series/C216 Chipset Fa
§ Intel(R) 7 Series/C216 Chipset Fa
§ Intel(R) USB 3.0 eXtensible Host
§ TechnoAP USB-MCA

[§ TechnoAP USB-MCA Option |

&= 1ICD CAamnacita Navisa
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For Windows10 (64bit)

In Windows 10 (64-bit), driver software without digital signature cannot be installed by default to prevent the user
from installing driver software by mistake. Since this driver software does not have a digital signature, it is necessary

to "disable force driver signature enforcement" before installing it according to the following procedure.

(1)  Click the "Windows" mark E at the bottom left of the screen to display the "Start Menu".
(2) Select "Settings" from the start menu and select "Change & Security" from the settings menu.

(3)  Select "Recovery" from the "Change and Security" screen and select "Customize PC startup" - "Restart now".

€ um = @ =

5 Eseeraure BEOHT

Windows Upa _—
e 20 PC EMEREICR T
PC HER | InfFl
&%, @AMOIr 0
AVAR-A
L

Windorws Defender

b A L L R DR E Y
3 S IR SAEA O Windows £

SMPIAEE - - =5 =
Windows 7 X9

ZELOAR Z0TY31. Windows 10 LT~ FLTHS | #RMDBESTE
HTRES.

Bliin

BEENT

PC DEBENAIVAATE

7% DD ) a0, Windons 4
§-F I A7 1A= U0 Windows DETETT
nE FRALET,

SicERuIs

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

© [ FRIlBa=542)

PC OUILYZa

PC OB SRR

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

AT AN— NPV TERTE

7 1\E[D]
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(6) On the "Startup Settings" screen after rebooting, press the "7" key and select "7) Disable Force Driver Signing".

(7) REQUIRED After rebooting, log in as an administrator or log in with an account with administrator privileges.
(8 Connect the USB-MCA to the PC with a USB cable.
(9) Right-click the "Windows" mark E on the lower left of the screen to display "Menu", and select "Device

Manager".

W #3570 FR
v i ENOFIR
i USB-MCA

Y71 £5-(8)

EEATY3V(0)

AR+ E2-7-(V)

JATIY)
FAATA-r-00) @ IIREZDENDRA TS TIAR
FyNI-TEEW)
FAIDEBRK)

IE1-5-0EBG)

IXYRTaYTNG

IWYRTOVTH (EBE)A)

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

software (R)".
“ Eu: -y -_-'.ﬂ‘l.c’-'ll -” 1 K546 Y7MII7ORR - USBMCAL i

.E!!\ USB-MCA EDESBHETEIA - YIMITPERELETA?
B Use FZA 1= VIO EH(P)..

LA -

ST s -

§ 1201 AFIFEE0RETIN

= EIEIF2

& T TR

(11) When the "Update Driver Software" screen is displayed, select "Reference (R)", and when "Browse Folder"
screen is displayed, select the drive where the driver software of "USB-MCA " is stored. Select when you return
to the "Update Driver Software" screen, select "Next (N)".

X x
B F541- YIITHES - USB-MCA & B F54/8- YINITPOES - USB-MCA
EDESHAETFIIN- VI boTFetESLET )7 IVE-9-EOFFIN- VI II7E8 BLET.
ROBAETTRIAI- VIMITTRRELET:
Dx0rive] ¥ | BER-.
—>
FTTANT-EETT ()

LTRI1-YIMIITERELET (R)

ERLTAYA-ILET.

LEF L
K- yIRIITE FRARERELNT

Fortll Fovtl
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(12) When the "Windows Security" screen is displayed, select "Install this driver software (I)". When "Driver

software has been updated successfully" is displayed, select "Close (C)".

| & Windows t¥1Y51 X
| B ES4/(- YTRITFARER - Technod? USE-MCA
SSAIE— FOET AR
x torS T b TTE&T Jrggﬁ/\/ F3- YIr I PHERICESFENELE.
ZOFARDES A= T IITOA VA hEE T LA
— E— g TeChORP USBMCA
INFETT -
3()
(= YIRITTDHA VAL
rOI7R. IVE1-F-(CEEE
EEOESD
SEHOFRD)

(13) When "TechnoAP USB - MCA" is displayed on the "Device Manager" screen, right-click the remaining "USB-
MCA", repeat from (11), and update the remaining driver software.
~ B FHOTNAAR v B2 #0742

B USB-MCA Fi USB-Mca
A U407 FIAR @ oLz 54/ = YIMITPOESH(P)...
LI ARUF2I0Y FHAR B — Ll Aeusa/ E=25T{0)]
m E5- o E=5- SlE()
v @ 3IZ/-HL SUTN R M-S v § 1In-4)
§ Intel(R) USB 3.0 eXtensible Host Controller - 1.0 (Microsoft) § Intel(R N-EIITEEDATY(A) a
§ TechnoAP USB-MCA § Techn: =

(14) If "TechnoAP USB-MCA" is not displayed on the "Device manager" screen, select "Show hidden devices" from
"Display" in the device menu.

& FIMRF-Tro
TR BER| ZFRW |AVTH)

@ m| B e ez EEne
! Y7 }\917 3 }‘/('fl G%%::T,SXDW)
 wa TAAT K34 Y-2 (FESENY)
> @ FAIVLT Yy-R @SN
= E ST —
3 /(‘)7") #iﬁ‘m‘f’”x@iﬁ‘(w)
: “g g,gj;{j’ NATIAKU)...

(15) The "TechnoAP USB-MCA Option" is displayed on the "Device Manager" screen, and installation of the driver
software is completed.

v § 1IR30 VTN A JVMD-5-
i Intel(R) USE 3.0 eXtensible Host Controller - 1.0 (Microsoft)
§ TechnoAP USB-MCA
§ TechnoAP USB-MCA Option
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4.3. Installation of the applications software

After the driver software has been successfully installed as described in the previous chapter, you need to install the
USB-MCA application (the executable file) and the LabVIEW runtime engine, which is the development environment.
The installer on the included CD contains the USB-MCA 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 an account of Administrative right.

(2) Execute "setup.exe" in the "Application" folder in the attached CD. Proceed with the installation interactively

e S B == 1 Uss-Mca — »_ [= [ [
| Destination Directory

Select the installation directaries.

Install of USB-MCA |

Slart instaling USE-MCA. | |
4 | Al software wil be installed in the following locations. To install software into a
different location, click the Browse button and select another directary.

= 'Dw
- ) > Direcctory for LISB-MCA
~— 4
= ‘E\TechnnAF\USB-MCA\ |[ Browse. ]
I Directory for National Instuments products
| [CBromse.. |

‘E'\Fmgmm Files\National Instrumerts',

[ «Bask [ Hewr ][ Concal |

=

[ ] [ uss-mca t i il o= e
Ea gt _ Start Installation
12 - TRl T, Fieview the fallawing summry before carlinuing.
NATIONAL INSTRUMEN TS 2=x Fid A I HATF) N - Uparading
« Hational Instruments spstem components
oAb A T N A . VA PO O Adding o1 Chanaing
TTLRIL. TR ML TR, ST TR ST O - A, B
BT AR~ MR T TEE. BEHL, TS WL, TR
T e DR T, FIEH., TSN S . FROG WA
e R 1A e SRR | L8 L B L el —’
S SRALEER. Wik PR IROE 2 TR E
(=IO HI30E L R A RS 3 A Sh L T R R B0 TR, FOER AL
it DS B il N
HEAMEETRE LT,
e . Clik the Nest button to begin installation. Clisk the Back button to shange the installtion settings
4 BBE H b saveFie.. | [ <<Back [ New>> J[  Cancel |
9 USB-MCA ) — - s 9 USB-MCA = B =]
— - PR —— a—
Installation Complete
|
The installer has finished updating your system |
Overall Frogress: 5% Complsle
Rlemoving appications ’
B MNe: Concel | Bac Next>> Ei

(3) Execute "Start button" - "TechnoAP" - "USB-MCA".
(4) The application "USB-MCA" 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

* Same for Windows 11

(1) Select "Setup.exe" in the "Application" folder in the supplied CD. Select "Manage" in the application tool of the
menu and select "Run as administrator".

TWr-vay U=l Adflication
E & 2
o :
bin
& 5U0F # license
2 Frivk  # AT ONey
BecquerelMo # ] nidistid
o4 setup.exe
=7 ? ] setupiini
@ OneDrive
= PC
] MSN @ My Web
¥ F9v0-F
W 72747 v
6EOES 1 @ORSEER 133M8

Efit0
va-7427

& Fa
Becq

ZERTEELET.

E=

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

0 USE-MCA-AMP

USB-MCA-AMP

USEMCASMF

|
|
<

Ploase wail whie the insaler miliaizes.

159 USB-MCA-AMP

Start Installation
Revisw the folowing summary before cortinuing

‘Adding or Changing
+USBMCEAMP Files

Clisk the Next buiton to begin installation. Click the Back button to changs the instalation settings.

SaveFie. <<Back

1 USB-MCA-AMP

Installation Complete

The installer has finished updating your system.

<< Back Nest>>

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

o x 43 USB-MCA-AMP - o x
Destination Director
Select the instalaon diectores
I
[
u'
| il software wil be installed in the following locations. To installsoftware nto a
| ifferent location, cick the Biowse butlon 2nd select another drectar
‘f
|
)N ) E—
7
Ditestory for LISB-MCAAMP
[P¥TechmoAPRUSE-WGA- AP ] [Browse
Directoy for Nalina Instiuments products
[o¥Prowam Files GG Nstional Ttrumersh | [Browse
Cancel <<Back Cancel
o X 48 USB-MCA-AMP - o X
OverallProgress: 67 Comelet
Cancel < Back Next >
o x
[m] *

USB-MCA-AMP

@

“ou must restart your computer to complete this operation.

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

Shut Down Restart Later

I Restart I I
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(4) Right-click the "Windows" mark E at the bottom left of the screen to display "Menu" and execute "All

apps"-"TechnoAP"-"USB-MCA "

I7270-5-

= TechnoAP

i
USB-MCA-AMP

#ik

FRTO7TY

(5) The application "USB-MCA" 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" from "Settings"-"System"-"Apps and Features" and select "Uninstall".

(= 5E
Lk
& fb TT R
REDER el | S use-Mca

I

77U 1.13

| £ 7rvems e

A VC6_MSFlexGrid

5 EE0FTY i [

2.41 MB
2021/08/26

TAAYAlL

211 KB
2020/02/18

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

ZOF T EZOREFRATIA YA NENET,

FIAIAR=)b
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5. Application screen

5.1. Startup screen

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

A USB-MCA Version 1.3.0 -
File Tool Clear S5tart Stop
Inforrmation ROIL
peak centroid peak gross qross net net FWHM FWHM FWHM FWTM
mode histogram  measurement 192:00:00 || " 0 (ch) (ch) (count)  (count) (cps) (count) (cps) (ch) (%)
time ROIL : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
msgzureme”t real time real time 00:00:00 ||gorz : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
throughput S I000 oy 00:00:00 ||ROB: 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
count ROM : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
throughput 0.000 P 00:00:00 ||ROIS : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
rate (cps) ROIG : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
e 0/ 1 ||ROT7 : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
ROI8 : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
config file clbration memo Laca | savel | emo]
1
ADC gain measurement mode sigl [~
8192 ~ real time [+ 0.8 O rol
threshold measurement time O roR
30 3 102:00:00 [+ o [ roB
ROI4
LLD continuous measurement 0.4 U
40 2 O ] ROIS
. 0.2 ] rol6
ULD number of M
ROT7
slo0 |+ E U
g ] rROI8
offset eme
0 5 -0.2-]
peak detect 0.4
abs ~
-0.6-]
-0.8-]
1= i ! ] ! ] ! ] | ] | | ! | | ] o
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8191
Cursor x cursor y ch  xaxis y axis
a /N ch N[ el A ARt < = BTG

Figure 2:  Startup screen of USB-MCA

* Menu section

File - open config Reading the configuration file

File - open histogram Reading the histogram data file

File -save config Save current setting to file

File - "save histogram Save current histogram to file

File - save image Save this screen with PNG form image

File - quit Quit

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.

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 Mode. Indicate "histogram"
measurement mode Measurement mode. Display "Real time" or "Live time"
throughput count Total count. The number of the handled events
throughput rate(cps) Count rate. The number of the handled events for one second
measurement time Setting measurement time
real time Real time (real measurement time)
live time Live thyme (effective measurement time). real time - dead time
dead time Dead time (invalidity measurement time). real time - live 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.
* ROI section
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 ROIs
net(cps) Sum of counts minus background between ROISs 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
* error LED Lights up when an error occurs

5.2. Quit screen

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 program?

Frvel

Figure 3 Quit confirmation window

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

* ADC gain

* threshold

config file calibration

ADC gain measuremnent mode
8192 “ real time |
threshold measurement time

30 = 192:00:00 |=

LLD continuous measurement
40 = ]

ULD number of measurements
8190 = 1 S

offset qait time for next measurement
1] S 00:00:00

peak detect elapsed time for wa

abs i 00:00:00

Figure4 config tab

Gain of ADC. Select from 16384, 8192, 4096, 2048, 1024, and 512 channels (ch). The input voltage
range of the amplifier output signal of each channel is 0 to 10V. Divide this range by the above
channel. For high energy resolution detectors such as Ge semiconductor detectors, you can obtain
data with fine resolution by selecting 16384. However, when the count is small, it takes time to
acquire the peak. Since energy resolution is somewhat inferior such as Nal (T1) scintillation
detector, if it can not be divided finely, set 4096 channels and so on.
Select from 16384, 8192, 4096, 2048, 1024, and 512 channels (ch).

X Attention 3%

The upper limit is as follows without being able to use all domains of the number of the channels.

ADC gain 16384 8192 4096 2048 1024 512
The channel 16127 8063 4031 2015 1008 504
upper limit

Sets the threshold (threshold) of the waveform acquisition start timing. The unit is digit. The
setting range is 0 to 16383. Set to the value less than LLD. Waveform shaping Triggers for peak
detection and AD conversion from the timing when the input signal exceeds the threshold setting
value. If this setting is set too high, we can not acquire peak value of low energy. Conversely, if the
setting is too small, noise will be picked up. For example, when "ADC gain" is "16384", set
"threshold" and "LLD" at around 100 in the beginning. While looking at the histogram "input rate
/throughput rate", gradually lower it, it discriminates the boundary with the noise where the value
increases, and sets the threshold value slightly above it.
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* Set LLLD

* Set ULD

* offset
* peak detect

* mode

Peak detection

Figure 5 threshold and peak detection (abs / fast) timing

energy LLD (Lower Level Discriminator). The unit is ch. We do not count ch below this threshold.
Set it to a value greater than or equal to threshold and less than ULD.

energy ULD (Upper Level Discriminator). The unit is ch. We do not count ch above this threshold.
Set it to a value larger than LLD.

Figure 6 LLD and ULD

Set the offset of the positive direction. The unit is Ch.
Select "abs" or "fast" for a detection method of the peaks (high peak value)

abs Absolute mode. Start AD conversion when it arrives at the peak after surpassing
threshold and it damps less than threshold. Acquirable high peak value more
certainty.

fast Fast mode. It always seeks a high peak value and start AD conversion just after it

arrives at the peak value. It is for high count measurement.
The mode is only "Histogram". Stores away a high peak value from the linear amplifier signal in
up to 16,384 ch and makes histogram.

* measurement mode  Select "Real time" or "Live time" as a measurement mode.

realtime It measure the time data which you set beforehand.
live time It measure it until the time that it set beforehand in effective measurement time
(difference of real time and the dead time)

* measurement time Measurement time setting. The set range is from 0 for 192 hours (8 days).

* continuous measurement Possibility of continuous measurement execution. When ON, repeat
measurement for the number of "number of measurements".

* number of measurements Number of measurements during continuous measurement execution. 1 to
1,000,000.

* wait time for next measurement Standby time before measurement starts at continuous measurement. O to 1
hour.

* elapsed time for wait Waiting elapsed time.
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5.4.file tab

* save on stop

* save at interval
* interval time(sec)

* histogram file path

* add to file name
none

date
number
* file number to add

config file calibration
save an stop
O
save at interval interval time{sec}
00:00:10 |3

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

add to file name

_Jnone
(@ date
inumber

Figure 7 file tab

When measurement is completed, histogram data is saved in a file. The file is saved in
the same format as described above.

Sets whether to save histogram data to file at preset time intervals.

Sets the time interval of consecutive saving of histogram data. The unit is seconds. The
setting range is from 5 seconds to 3600 seconds.

Sets the absolute path of the histogram data file. No extension is allowed.

Depending on the setting of "add to file name", it will be in the following format based on
this file name.

As an example, check "save at interval", set 10 in "interval time(sec)", set "C: ¥Data

¥ histo.csv" in "histogram file path" , select "date" in "add to file name", then start
measurement at 2023/09/01 12:00:00,

At first , after 10 seconds , data storage starts with the file name
"C¥Data¥histo_20230901_120010.csv". then after next 10 seconds, save as
"C¥Data¥histo_20230901_120020.csv" file.

Selection of additional entry of histogram data file name.

No additional notes.

K Caution

If you perform continuous measurement or regular saving, it will be overwritten.
Added measurement end date and time.
Added sequence number starts with file "file number to add"

Initial measurement number for appendix.

The 6-digit number of 0 is appended to the file name. When it exceeds the maximum
value 999999, it returns to 0. If there is a file with the same name, it will be overwritten.
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5.5. calibration tab

config file calibration
—ROI
ROI ROIstart ROIend  energy  fitting
ch (ch) (ch)
ROI1 : |CH1 |~ | O =] 11332 = off
ROIZ : none |« |0 =0 ([0 H| | off
ROI3 : |none |~ | 0 ca| K |0 = off
ROI4 : [none |~ | |0 ca| B |0 = off
ROIS : (NONe |~ ||| 0 =0 || 0 H| | off
ROI6 @ (none |« |0 =0 ([0 H| | off
ROI7 : |none |~ | 0 =a =[] 0 > off
ROI8 : [none |~ |0 H|o || 0 +| | off
—calibration

®ch (Oev Okev (O manual | calibration

ROI centroid{ch)  energy
ROIL |« | - 0.00 - 1332 g 1.000
none |« | - o.oog o - 0 b | 0.000

manual 3 | 0.500 unit [MeV

manual b | 0.000

Figure 8 calibration tab

Set ROI (region of residence) and the energy calibration. It calculates the number of the counts or the half bandwidth
of the peak by setting ROI at the spectrum peak.

"ROI" part

ROI CH Choose the CH number that ROI intends for. It is stable in up to 8 ROI for 1 CH signal.

ROI start Set a start position of ROIL The unit depends on the situation of the energy calibration.

ROI end Set an end position of ROL The unit depends on the situation of the energy calibration.

Energy Define the energy level of the peak position (ch). In the case of 60Co, you set it 1173 or 1332. When
you choose "ch" in next "calibration" part, it detects a peak between ROI and calculate keV/ch from
the peak position (ch) and energy level that you set and do a summary for a calculation result of the
half bandwidth.

Fitting Set whether it applies gauss fitting for a spectrum between ROI. Even a state with a few counts can

calculate half bandwidth when you make "ON" such as the chart below.
3¢ Caution ¢ The CPU load may be higher by PC. In that case, please use "OFF".

5 USB-MCA Version 1.1.0 | @] %
File Clear Stop

mode histogram 7= 192:00:00 e Ty b4 o oo fma fecord) (e feh)

8317 931937 13000 243000 60750 100500 25125 17500
memeret realtime ™' 00:00:05 | OR 10584 1050417 12435 201988
0000 0000

ot 5,780k it 00:00:05

1047k SEEm o 00:00:00 | ROV

50.500
0000
0000
o000 0.000
0.000
0.000

uuuuu 0.000

ggass
g3388

== e | e oo Tex

e {‘ N

X

1 i
ottt Mea
. o B o e
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"calibration" part

Types of calibration: Choose the unit of the X-axis among following three.

ch

eV

keV

ch (channel) unit indication

The unit of "FWHM" of "FWTM" of ROl is optional.

eV unit indication. Calculate degree of leaning a and graft b of linear function y=ax+b so
that ch is eV with two kinds of peaks (center level) in one spectrum and two points of
calibration of the energy level and set it in the X-axis. The unit of "FWHM" of "FWTM"
of ROl 1s "eV".

keV unit indication. Calculate degree of leaning a and graft b of linear function y=ax+b
so that ch is eV with two kinds of peaks (center level) in one spectrum and two points of
calibration of the energy level and set it in the X-axis. The unit of "FWHM" of "FWTM"
of ROI is "keV".

(Example) When there is 1173.24keV of 60Co in 5717.9ch, and there is 1332.5keV of
60Co in 6498.7ch, it calculates automatically “a” is 0.20397 and “b” is 6.958297 by two-
point calibration.

Manual Set degree of leaning a and graft b and a unit label of linear function y=ax+b optionally in

ROI

Manual “a” and “b”

Calibration button

oo pealtime RN 00w02:34

el 121301k S 000231

]

trmshed 786,000 tete 00:00:04

I
1
o

1| = w

"manual a" and "manual b" by "unit" and, it used for energy calibration.
Choose ROI targeted for the energy calibration. In "centroid" and "energy of the right
neighbor," a central value of choose ROI and energy set level are indicated. For example, it
performed one-point calibration by peak center level of ROI1 and "energy" which you set
beforehand when you choose "ROI1" and "none", and in case of two points of calibration by
peak center level of ROI1 and ROI2 and "energy" which you set beforehand, when you
choose "ROI1" and "ROI2".
The degree of leaning in linear function y=ax+b to make the cross axle of the graph indicate
a, the graft with b as a calculation result of the energy calibration.
Execute energy calibration depending on a type of calibration. Degree of leaning (a) and the
graft (b) of the graph are calculated after execution. It is a linear function to be applied to
the cross axle (y= ax+b), and t is displayed by "a" and "b" of the bottom. Please refer to "9.5.
Calculation method of two-point calibration" later.

For example, choose "keV" in a calibration part and click "calibration" button. the cross-axle
unit of graph, a set point of ROI, the unit of the calculation result of ROI become "keV" like
the chart below.

histogram 7=l 192:00:00
el realtime R 00:03:20
*1e4astk St 000324

trmshed  BOLOO0  tete 0:00:05

L E
2883882 &

St
b

s BIEI BRI CRECI e AR o By BRI

Figure 9 When "keV" is selected in the calibration section

(Left figure: before energy calibration execution, right figure: after energy calibration execution)

26 Techno AP Co., Ltd.



APG7300A Instruction manual

5.6. Graph

graph
Cursor x

X-axis range

Y-axis range

¥ BXIS
o8]y

W3S

counts

Indicate the spectrum which gauss fitted by data between spectrum of CH1 and each ROL
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”.

Click the right button on the X-axis and check "an automatic scale", it becomes the automatic
scale. Not an automatic scale, the minimum and the maximum of the X-axis become fixed when
you exclude a check. When you change the minimum or the maximum, you put the pointer of

the mouse on the numerical value to change and it click or double-clicking.

Click the right button on the Y-axis and check "an automatic scale", it becomes the automatic
scale. Not an automatic scale, the minimum and the maximum of the Y-axis become fixed when
you exclude a check. When you change the minimum or the maximum, you put the pointer of

the mouse on the numerical value to change and it click or double-clicking.

In the Y-axis, set the automatic scale and precision, mapping (linear / logarithm).

ﬂ H ﬂ‘ In the X-axis, set the automatic scale and precision, mapping (linear / logarithm).
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Figure 10  Select "linear" (upper) and "logarithm" (lower) in Y axis "mapping mode"
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Rl

Zoom

Cursor movement tool. The cursor can be moved on the graph when setting the ROL.

You can select and execute the following six zoom in and zoom out by clicking.

)

Figure 11  Graph zooming in and zoom out tool

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

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

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

(4) Fit zoom Auto scales all X and Y scales on the graph.

(5) Zoom out centering on points. Click the center point to zoom out.

(6) Zoom in around the points. Click the center point to zoom in.

Pan tool. You can grab a plot and move on the graph.
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6. Measurement

6.1. Start Measurement

(1) Click the menu "Clear". The histogram data in the device is initialized. If you want to continue the
previously measured histogram or measurement results, start the next measurement without clicking
"Clear".

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

(3) After starting measurement, transition to the following state.

"Acq" LED flashes.

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.

Each "ROI No." in "ROI", "calibration” central value in tub ROI range, gloss count (range summation)
and rate (net counts minus background from the sum in the range) Net Count And the calculation result
such as rate, half width, 1/10 width etc. are displayed.

A histogram is displayed on the graph.

A USB-MCA Versicn 1.1.0 —
File Clear Stop
Information ROI
ROINe.,  P=sk centroid pesk gross gross net net FWHM  PWHM FWHM PATM
mode histogram :w:surement 192:00:00 (ch) (ch) (count) {count) {cps) {count) (cps) (ch) (9%} (kev) (kev)
RO : 56 5637 4124k 69.181k  79.702 50716k 58429 12332 21548 6.464  13.685
mezsurment real time resl tme 00:14:29
mads ROIZ : 1266 126201 2332k 192562k 221.846 183.824k 211779  75.590 5.986  39.625  73.876
throughput 682, 757K live time 00:14:00 OB 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
count ROM ¢ 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
ﬂ;‘rm‘_lghl;ut 806.000 dead time 00:00:20 ROIS ] 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
rate (cps]
ROE : O 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
msaslt.lrement 0/ 1|| rROZ : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
coun
RO : O 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
e e | colibraton memo [Test zca. ., (sl el
10000 -5 T :
ROI I I : sat [~
ROT ROIstsrt ROTend energy fitting ol ‘ [ ] ron
ch (kev)  (kev) (kev) i ] i [ rorz
rom:[cHl [O[is K[z K= H| [ off Kid I :
R . Py Py I ' | [ roz
ROIZ: |CH1 |.. | &02 -l | 753 -l 662 - off ' | H
ROI3 : [none [o |0 /o |0 [ oF o0 - ‘ I L ros
ROM : none [o |0 +{ 0 +( o +{|| off . | g ros
RoIS: [nome [0 Fllo R0 + o Tk (]G
RO:none L0 5|0 1|0 | [ It [ row
ROT7 - [none [ ][0 +o +{|0 3| off E - | [ [ rom
ROIE: [none | ||0 #|o +H o + | of g f i
|
calibration
Creh O v @kev () manual calibration
ROI centraid{ch)  energy (kev) w01
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ROL []- 126200 - 662 b D455
manuala | 1000 [+ unit |Mev
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Figure 12 Measurement screen

6.2. Stop Measurement

When "measurement mode" is "real time", measurement will end when "real time" reaches "measurement
time".

When "measurement mode" is "live time", measurement will end when "live time" reaches "measurement
time".

To stop during measurement, click the menu "Stop". Stop measurement after execution.
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7. File
7.1. Histogram data file
(1) File format
Text format separated by comma (csv)
(2) File name
Create arbitrarily
(3) Configuration
[Header] header section
Measurement mode Measurement mode. Real time or Live time
Measurement time Measurement time. Unit is seconds
Real time real time
Live time live time
Dead time Dead time
Start Time Measurement start time
End Time Measurement end time
ADC gain ADC gain
threshold threshold
LLD energy LLLD
ULD Energy ULD
offset offset
CursorX position (ch), count
[Calculation] Calculation section, NOTE: The following is saved for each ROI
ROI No. Input channel number targeted by ROL.
ROI start(any) ROI start position (keV etc.)
ROI end(any) ROI end position (keV etc.)
energy(any) peak energy value (keV etc.)
fitting whether execute fitting or not(.0: Non execution, 1: Execute)
peak(ch) peak position between ROISs (ch)
centroid(ch) Center position between ROIs (ch)
peak(count) Maximum peak count between ROIs
gross(count) Sum of counts between ROIs
gross(cps) gross (count) per second
net(count Sum of counts minus background between ROIs
net(cps) net (count) per second
FWHM(ch) Half*width between ROIs (ch)
FWHM(%) Half-width between ROIs (%)
FWHM(any) Half-width between ROIs (keV etc.)
FWTM(any) 1/10 width between ROIs (keV etc.)
[Status] Status section
throughput count Total umber of events processed
throughput rate Number of events processed per second

[Data] Data section
X-axis data (channel or eV, keV, arbitrary), histogram data. Up to 16384 points.
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8. Function

8.1. Data acquisition by the GATE 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 external 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 Vth.

| s et e A o s i

J[2.00us 500MS/s @ - |26 18 2016]

‘,_,[_l+71.98000us 10k points 3.50V J[16:56:14

Figure 13  External 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
1s judged as High level. The maximum input voltage is 5V.
8.2. Datadiscard by the 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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8.3. Calculation method of FWHM (half bandwidth)

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

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

Figure 14  Calculation of FWHM

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

(2) Connect the intersection point of histogram and ROI start with the intersection point of histogram and ROI end.
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.

(4) 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.
(6) Find the X coordinate x1 of the intersection of L.1 and 1.2, and the X coordinate x2 of the intersection of .1 and

L3

(7) The difference between x2 and x1 is FWHM.
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8.4. Calculation of gross count and net count

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

Ne
Ns

] 1 R |
DACKRZSIOUIIU

ROI start ROI end

Figure 15  Gross and net calculation

(1) The " gross" count is the sum of counts between ROI start and ROI end.

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

(3) Background (background) count connects ROI start and spectrum intersection ns with ROI end and spectrum
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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8.5. Calculation method of two-point calibration

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

ROT Na. Paak ;entroid
(ch) (ch)
ROIL : 9446 9446.99
ROIZ 10728 10729.54
calibration
) ch O v | @ kev |
ROIT centroid(ch)  energy (kev)
ROIL [ |- 54535 1173
ROLZ |- 10723.53 1332
RO
ROI ROIstart ROI end
ch (kav} (kav}
ROIL: |CHL [o|| 1164 |44 1185
ROIZT |CHL [ 1323 F 1352
calibration
@ eh D ev @ kev () manual

ROI centroid(ch)
ROIL [4|- 544559
RORZ [w|- 10723.53

energy (keV) |

1173
1332

& | 1,000
b | 0.000

Set "ROI 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 movement of the graph.

manusl 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 the "calibration" tab.

energy
[keV)

| 1173
#1332

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

4 | 4

When you click the "calibration" button, the slope a and intercept b of the

20124
b 1.831

linear equation y = ax + b, which are calculated by the following equation,
are automatically reflected in the lower positions of "a" and "b".

1 | |
1 I |
| ! |
[ i |
[ ! |
I ! |
I | |
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I S 4500} | |

8 i
[ | I
I | |
I f I
I | |
I | I
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- s s

il i
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Figure 16  Before Energy Calibration (Left) After Energy Calibration (Right)

a=(peak 1 - peak 2) / (centroid 1 - centroid 2)

b=y-ax

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” 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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9. 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.

9.1. Startup screen

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

displayed.
A gauss fit analysis Version1.1.0
File Informaticn
setting calculation
data source target CH_ disply errar fit: peak (count) centroid (ch) sigma(FWHM/2.325) gross (count) net (count) FWHM (ch) PWHM (ch) PWTM (ch) background
online CHT [ .
Tt
ROI(ch) type of fit number of fit || fit2:
256 |+ | |single ~ | |fitl v
e histogram
10 histogram
s 1k ROI
S 100+
< 10-
1- calbration *a |1.000
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 5000 6500 7000 7500 "8191  calbration +b [0.000
- = ch h g ‘ ’J_X|H a_x' counts B ‘ Jylv vvv| B @ calibration unit|ch
gauss fit
900 ROI
800- fitl
20ty O fi2 ~
600- O fit =~
E 500+ [] histogram W
8 400+
300+ cursor X
200-] =/l Peaki
histo| 0
100~ =1l Peakz
0 T T T T T T T T T T 7 7 i | 0
3071.29 3100 3120 3140 3160 3180 3200 3220 3240 3260 3280 3300 3327.20 =l Peak2
ch =T Mﬂﬂl -giﬂl histo| 0
Figure 17  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
Information Display the information screen. Display precautions when using this screen on the
dialog screen

M Information
<Cautions»

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

- 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

Figure 18 Information screen
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* Setting section

data source
online
offline
target CH
display error
ROI (ch)

type of fit

number of fit

* Calculation section

peak (count)
centroid (ch)

sigma(FWHM/2.35)

gross (count)
net (count)
FWHM (ch)
FWHM
FWTM
background
calibration *a
calibration +b
calibration unit

histogram graph

gauss fit graph

Select the data to be analyzed

Targets the data being measured on the main screen

Targets the data in the pre-read histogram data file or Gauss fit data file

Analysis target CH setting

Select the error to be displayed

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

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.
Setting the number of Gaussian fits. Gaussian fit analysis can be performed on up

to 3 peaks for a single histogram

Maximum count

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

Standard deviation

Sum of counts

Sum of counts minus background

Half width

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

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

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

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

The unit on the main screen is displayed

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.

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 fit] 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 #lat 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.

36 Techno AP Co., Ltd.



APGT7300A Instruction manual

9.2. 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. In the 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.

Set up 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. Alternatively, 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.

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

section

2 gaussfit analysis Version1.1.0
File Information
setting calculation
displa
datz source. target CH sy BT fit peak (count) centroid (ch) sigma(FPWHM/2.35) gross (count) net (count) PWHM (ch) PWHM (keV) FWTM (keV) background
offine  |CH1 ~ B
fitl:  2047.924/-18.63 5925.224/-0.03 4.244/-0.03 24938.19+/-25.44 21691.56+/-248.50 9.95+/-0.07 2.124/0.01 3.86+/0.03  3246.63+/-38.88
ROI(ch) type of fit number of fit | |fitzi  354.15+/-9.29 5946,42+/-0.11 415+-0,10  6863,154/-131,13  3687.614/-155.24 9.76+/-0.23 2.07+/-0.05 3.79+/0.09  3180.54+/-83.08
512 |v | combination |+ | |fit1&28&3
. histogram
histogram
£ 10k~ ROI
5
S 100 } ll e o )
1 calbration *a |0.212
T T T T T 7 T T 7 7 T T T 7 i | o
1.24150 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 34g0.27 Calibration +b |1.242
- = kev kev & |ﬁ ‘a w_s:l ounts B |J_v ‘v v_vl Bem calibration unit |keV
gauss fit
3000+ =
Z ror
2500 i fitl
s
i fr2
)
2000~ f fic3 [~
a ola .
S 1500- [ histogram  []
8 LEE
1000-] 1 cursor X
Pie = [l Peaki
500-] & histo| 1259.66
ey \ ek & - Il Peskz
g :
0 i { T [ [ i T i i i i et 1263.91
1210 1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 1318.7 = [l Peaka
. histo| 1290.24
ke counts (@101 [ Jei

Figure 19  Gauss fit screen, ONLINE
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9.3. 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.

2 gauss fit analysis Version1.1.0

File Information

setting calculation
data source L;:glet CH_ disphy error fit: peak (count) centroid (ch) sigma(FWHM/2.325) gross (count) net (count) FWHM (ch) FPWHM (keV) PWTM (keV) background
L = 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 | |fitz:  354.15+/9.29 5946,42+/-0.11 4.15+/0.10  6868.15+/-13L13  3687.61+/-155.24 9.76+/-0.23 2.07+/-0.05 3.79+(-0.09  3180,54+/-83.08
512 || |combination |» | |fit18283
Tk histogram
histogram
g 10k ROI
8 100 } H FE. o A —
ad | | | | | | | | | | | | | | | ; | calibration *a |0.212
1.24150 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
T gauss fit
H ROI
2500 H fitt
Hi fiez
2000- pit fit3 [~
0
%1500_ : Z [] histogram W
1000~ 1 cursor X
2ie =/l Peaki
500 -~ \ — Rj n% m peahk\;tb 1259.66
0-| ! ! 1 1 | 1 1 : 1 ! ] histe| 1263.91
1210 1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 1318.7 =Ml Peak2
keV histo| 1290.24

counts Mﬂﬂ' ==kl

Figure 20  Gauss fit screen, OFFLINE
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9.4. 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.

95. End

To close this screen, click close from File on the menu bar.
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10. 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.

10.1. 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 qross net FVWHM FVWHM FWTM
T CHL » (keV) (keV) (count) (count) (ch) (keV) (keV)
o | I ._I __.I I _.I ...I ---|A calibration *a 0.222
ii?swmy'eve' — — — — — — calibration +b  [0.404
- [ ool ool ool ooml 00| 000l 000]  cgrun ek v
FWHM for search(ch) | 0.0] 0.0] 100 ] 000 0.0] 00| 000
- | | | | | | | |
ROI of peak(ch) — — — — — —
50 ) [ | 0.0] 000 | noo | 0.0] 000 000,
T peak search
histogram
Peak El
10000
8
S 1000
2
100
10 _I 1 ] | ] 1 ] | ] ] ] | ] 1 ] | ] 1 ]
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
= L = kv B[ cous @) aY[ry HERIW
Figure 21  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

File - save image

File - close

Save peak search to a file

Save screen in png format

Exit screen
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*Setting section

data source
online
offline

target CH

sensitivity level

FWHM for search (ch)

ROI of peak (ch)

* Calculation section

lock

centroid (ch)
gross (count)
net (count)
FWHM (ch)
FWHM
FWTM
calibration *a
calibration +b
calibration unit

peak search graph

Select the data to be analyzed

Targets the data being measured on the main screen

Targets the data in the pre-read histogram data file or Gauss fit data file
Analysis target CH setting

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

Approximate half-value width required for peak search. The unit is channel. Set
the approximate half width from the actual peak by channel (point)

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

If you want to display it at the top of the list, turn on the check. If it is OFF, the
display position may move up or down each time a peak is detected.

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

Sum of counts

Sum of counts minus background

Half width

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

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

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

The unit on the main screen is displayed.

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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10.2. 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. Inthe 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 turn on the lock check, it will always be displayed at the top.

A peak search analysis Version1.0.0
File
setting calculation
data source target CH lock energy centroid qross net FVWHM FVWHM FWTM
offine CHL » (keV) (keV) (count) (count) (ch) (keV) (keV)
ibration *a [0.222
sensivty level ]| 121.5] 121.8]  437.893k]  390.697k] 4.6] 1.032] 1.gss] ~ Clbraton 73
10 calibration +b  [0.404
o | 1408.0] 1408.0]  s0.802k]  40.726k] 8.3] 1.839] 3.357| calibration unit [kev
FWHM for search(ch) O 244.5] 244.6] 108.150k]  83.856k] 5.0] 1.120] 2.045]
100 [+
| 205.7] 295.8]  24.543k] 4.490k| 5.8] 1.200] 2.355|
ROI of peak(ch)
50 - | 344.1] 394.2] 234772k 218.653k] 5.4] 1.200] 2401 ,,
T peak search
histogram
Peak El
10000
1000
B
=
=
2
100-
10-
1= T I I I T 1 1 | 1
0.403719 200 400 600 800 1000 1200 1400 1600 1819.11
ﬂ ﬂ kev ks ﬂﬂﬂ counts ﬂﬂﬂ ﬂﬂ

Figure 22  Peak search screen, ONLINE
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10.3. 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 qross net FVWHM FVWHM FWTM
T CHL (keV) (keV) (count) (count) (ch) (keV) (keV)
ibration *a [0.222
sensivty level ]| 121.5] 121.8]  437.893k]  390.697k] 4.6] 1.032] 1.gs4] ~ Clbraton 73
10 calibration +b  [0.404
o | 1408.0] 1408.0]  s0.802k]  40.726k] 8.3] 1.839] 3.357| calibration unit [kev
VHM for search(ch) O 244.5] 244.6] 108.150k]  83.856k] 5.0] 1.120] 2.045]
100 [+
| 205.7] 295.8]  24.543k| 4.490k| 5.8] 1.200] 2.355|
ROI of peak(ch)
50 - | 344.1] 394.2] 234772k 218.653k] 5.4] 1.200] 201 ,,
T peak search
histogram
1 Peak El
10000
4
S 10004
2
100-
10_ 1 ] ] 1 ] | ] ] ] | ] 1 ] | ] 1
100 150 200 300 350 400 450 500 550 600 650 700 750 8O0 850 900 950 1000
j——iiﬂ kel\" ks E‘E‘ﬂ counts ﬂﬂﬂ‘ iiﬂ

Figure 23  Peak search screen, ONLINE
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10.4. 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.

10.5. End

To close this screen, click close from File on the menu bar.
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TechnoAP Co., Ltd.

Address: 2976-15 Mawatari, Hitachinaka-city, Ibaraki-prefecture, 312-0012, Japan
TEL: +81-29-350-8011 FAX: +81-29-352-9013
URL: http:/Awww.techno-ap.com E-mail: info@techno-ap.com
Business Hours: 9:30 AM to 17:00 PM, Monday to Friday
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