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1. Revision history

Data Edition | Content

October 2015 1.00 First public

16 January 2016 101 Updating description about peak detection

21 January 2016 1.0.2 Addition and modification of description on Information part

26 January 2016 1.03 Caorrection of explanation of external GATE input

4 February 2016 104 Additior?s notes on Iist-data file con\-/ersiorm | |
Correction of explanation of two-point calibration calculation method

10 March 2016 110 Additional notes on MCS function

17 March 2016 120 Additional notes on Coincidence function

24 March 2016 121 Correctin of typographical errors, disappearance, layout etc. in this manual

20 May 2016 122 Correction of explanation of external VETO input function

28 November 2017 123 Notes on using low power consumption computer, recommendation of USB 3.0
usage

12 January 2018 124 Add explanation of live time and dead time
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2. Safety precaution and disclaimer

Please read this "Safety Precautions and Disclaimer" before using the USB-MCA4 Model: APG7400A (hereafter this
device) and USB-MCA4 software (hereafter this software), Be sure to observe the contents and use correctly.

We are not responsible for any damage caused using this software, including damage to equipment, detectors,
connection equipment, applications, damage to failure, and other secondary damage.

I5fohibited matter

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

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

Do not apply strong shock or vibration to this device.

Do not disassemble or modify this device.

Do not wet this device with water or condensation. Do not operate this device with wet hands.

If there is heat generation, deformation, discoloration, odor, etc. in this device, stop using it
immediately and contact us.

A

Cautions

Use this device at room temperature in the operating temperature range and use it so that there is
no condensation.

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

Be careful of static electricity because this device is a precision electronic device.

Do not store this device in a dusty place or high temperature / high humidity place.

Do not place devices that emit strong electromagnetic waves, such as mobile phones and
transceivers, close to this device.

This device may malfunction in environments with high electrical noise.

The specifications of this device and related documents may be subject to change without prior
notice.

* Please be sure to read the notes on red letters and "Caution on use" described in this manual.
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S. Overview
3. 1. Overview

USB-MCA4 (USB - Multi Channel Analyzer 4 CH, USB - Multichannel Analyzer 4 CH) manufactured by TechnoAP Co.,
Ltd. APG7400A (hereinafter referred to as this device) has a high - speed successive approximation ADC for each
channel of 4 channels for signal input, It is a lightweight and compact MCA that operates only with USB bus power
without using the AC adapter.

The preamplifier signal from the detector is input to a spectroscope amplifier (linear amplifier), and the output signal
amplified and waveform-shaped (shaped) by the analog circuit is input to this device. The amplitude (wave height value,
peak value) of this signal includes radiation energy information and the like. MCA is a wave height analyzer that detects
this signal and digitally converts the maximum crest value to generate a spectrum (histogram).

"Dead time" is an indicator of MCA performance. Dead time is a time zone when MCA can not measure peak value. The
radiation causes irregular events. Therefore, while executing from event occurrence to peak detection, wave height value
digital conversion, memory rewrite, peak value resetting, a new event can not be measured. The dead time of this device

is fixed 1.5 psec.

Measurement operations are usually in two ways: “histogram mode” and “list mode”.

In histogram mode, spectral data is generated with the energy peak value such as keV on the horizontal axis and the
count on the vertical axis.

In the list mode, when detecting a valid event (an event where the signal from the amplifier exceeds the threshold and
the crest value is between LLD and ULD), the elapsed time from the start of measurement, the crest value and the
channel number are displayed, it transfers to the computer as list data of length of 8 bytes and saves it in the file. Both

data will be transferred to computer via USB cable.

Optionally, there are “Multi Channel Scaler (MCS) mode” and “coincidence mode”.

In MCS mode, spectrum data is generated with the horizontal axis representing time from nanosecond to 1 second and
the vertical axis counting. Select the horizontal axis's dwell ime (time width per channel) from a minimum of 40
nanoseconds up to 100 seconds in advance. The number of channels can be 16384 and 232 counts per channel. Valid
events within the LLD and ULD ranges are detected and the corresponding elapsed time channels are counted and
added based on the time information at the timing exceeding the threshold.

Coincidence mode is a mode in which CH1 and CH2 are used to acquire simultaneously detected time and wave
height value within a set time. The set time range is from the minimum plus or minus 40 ns to the maximum plus or minus
10 ps. You can save 2 channel simultaneous list data in list mode and create two-dimensional histogram (2048 x 2048
channels) with horizontal axis CH1 PHA and vertical axis CH2 PHA.

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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3.

2. Specifications

Applicable models: APG7400A, APG7400A (DM), APG7400A-MCS (DM), APG7400A-COIN (DM)

(1) Analog input

Number of channels 4 channels
Input range 0 (zero)to+10V
Input impedance 1 kQ (ohm)

Minimum 100 nanoseconds up to 100 microseconds

Input pulse width *the threshold is exceeded
(2) ADC
Conversion method Successive approximation type
Resolution: 16 bits
Conversion time + resettime | 1.5 us

ADC gain 16384, 8192, 4096, 2048, 1024, and 512 channels
Threshold Full scale 0 (zero) to 50 % (percent), set from computer
LLD Full scale 0 (zero) to 100 % (percent), set from computer
ULD Full scale 0 (zero) to 100 % (percent), set from computer

(3) Perfomance

Dead time

1.5 microseconds fixed
*Spectroscopy amplifier processing time is not included

Integral nonlinearity

Plus or minus 0.025 % (typ.) or less

Differential nonlinearity

Plus or minus 1 % (typ.) or less

(4) External input

GATE

It functions as time stamp clear (CLR) when measuring in LIST mode.

VETO

It functions as MCS time count clear (CLR) when measuring with MCS mode
(option).

(5) Measurement modes

Histogram mode

Maximum 16384 channels, 232 counts per channel

List mode

MCS mode *optional 40 nanoseconds to 100 seconds per channle, 16384 channel, 232 counts
. — simultaneous measurement by CH1 and CH2.

Coincidence mode *optional

Create two-dimensional histogram

Comunication interface

USB 2.0

*It is recommended to use USB cable length of 2 meters or less, USB 3.0 port. If
you have a low power consumption function on a USB port, such as a laptop
computer, please cancel it or use it with a USB hub with power supply with the
AC adapter.

(6) Application software

| USB-MCA4 software

| Windows version, driver software and applications

6 TechnoAP Co., Ltd.
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(7) External form

Dimension

70 mm (W) x 160 mm (D) x 20 mm (H)

Weight

23049

Figure 1: APG7400A

FRONT
Amplifier signal input connector (manufactured by LEMO: EPL.00.250.NTN)
(1) INPUT 1to 4 channels.
*In coincidence mode, CH1 and CH2 are used (option).
LED lights up when signal is detected.
() ACC 1 to 4 channels.
BACK
LEMO connector for external GATE signal input.
(1) GATE Input LV - TTL level signal.
Data acquisition with input "High", data not acquired with "Low".
LEMO connector for external VETO signal input.
Input LV - TTL level signal.
(2) VETO Data not acquired with Input "High" o_lata acquisition with input "Low". _
LIST mode or MCS mode (option) Time count clear (CLR) is entered during
measurement and cleared at input "rising edge (pulse width of 100
nanoseconds or longer)".
(3) PWR LED turns on when power is on (connected to computer).
(4)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

Web https:/AMww.hubersuhner.com/en

Model 33 QLA-BNC-01-1/1- NE
QLA-01to BNC

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

(8) Accesorries

Instruction manual

Printed English version

CD-ROM

Driver software, application and PDF version instruction manual included

USB cable

Connector is male (A) and female (Mini-B)
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4,
4,

(1)

(2)
(3)

(4)
(5)

(6)

Preparation
1.  Connection

DETECTOR [ | »— IIAR o1
#1 #1
DETECTOR N AMP /\ CH2
#2 #2
AN
DETECTOR N~ AMP
e % 43 » CH3
USB-MCA4
Setting PC
DETECTOR ~ | AMP /) CH4 USB " USB-MCA4
#4 #4 Data Software
J— — | GATE
i ——» VETO(CLEAR)

Figure 2: Connection when using this device

Connect the USB-MCA 4 and the computer with the included USB cable.

*|tis necessary to install the driver software on the computer to be connected for the first time. For the installation
method of the driver software, refer to the following.

*Do not connect the signal cable when the power of this equipment is OFF.

Confirm that the "PWR" LED is on.

Connect the preamplifier output signal of the detector (DETECTOR in the above figure) to the linear amplifier
(spectroscopic amplifier, AMP in the upper figure).

Connect the waveform-shaped output signal of the linear amplifier to one of "CH1" to "CH4" of this unit.

When control by external signal is required, input the LV - TTL level to the GATE or VETO terminal. When a cable is
connected to the GATE terminal, data is acquired when the peak is detected from CH1 to CH4, or when the signal
is in the high state. Or when a peak is detected from CH1 to CH4 while the cable is connected to the VETO terminal,
data is acquired when the signal is open, or the signal is in the Low state.

VETO pin functions as CLR pin when LIST mode / MCS mode (option) is executed. When the rising edge signal is
detected while the cable is connected to the terminal, the LIST time stamp / MCS time counter is cleared.
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4, 2. Installation of the driver software
The first time you connect this unit, you need to install the driver software from the included CD.

For Windows 7

(1) IMPORTANTE Log in as Administrator or login with administrator privileges.
(2) Connect the device to the computer with a USB cable.

(3) "Device driver software is installed" is displayed at the lower right of the desktop.
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If "Device driver software was not installed correctly” is displayed, open the device manager and check the "USB-MCA 4"
icon. Right click on the icon and click "Update Driver Software".
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(1) Advance interactive installation

& L K55 VI RITPOER - USB-MCA4
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Refer to the "Driver" folder on the attached CD.
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Continue to install "TechnoAP USB-MCA4 Option". "TechnoAP USB-MCA4" After installing the driver software, install
"TechnoAP USB-MCA4 Option" by the same procedure. Confirm that the two icons "TechnoAP USB - MCA 4" and
"TechnoAP USB - MCA 4 Option" are normal in the device manager. After installing the driver software successfully,

install the application. The installation procedure is described in the next chapter.
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Windows 8 (64 bit)
In Windows 8 (64 hit), to prevent users from accidentally installing driver software, driver software without a digital
signature can not install as standard. Since this driver software does not have a digital signature, it is necessary to
"disable driver signature enforcement" before installation. The procedure is as follows.
(1) Display the charm on the start screen.

For mouse operation: Move the mouse to the upper right corner or the lower right corner of the screen.

Touch operation: Swipe from the right side of the screen toward the center.

(2) Select "Setting" from the charm and select "Change computer setting" from the setting menu.

(3) Select "General" from the "Settings" screen of the computer and select "Customize startup of computer” - "Restart
now".
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(4) Select "Troubleshooting" from "Select option" screen and select "Advanced option" from "Troubleshooting" screen.
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(5) Select "Startup Settings" from the "Advanced Options" screen and select "Restart” on the "Startup Settings” screen.

© AT © AN—NPYTESGE

gL 513 Windows A2 4 2EBLES:

(6) On the "Startup Settings" screen after rebooting, press the "7" key and select "7) Disable Driver Signature
Enforcement".

29— Py TERTE

A7 RY

(7) IMPORTANT After rebooting, log in as administrator or log in with administrator privilege account.
(8) Connect the USB-MCA 4 to the computer with a USB cable.

(9) Right click on the start screen, display "APP / BAR", select "ALL APP", and select "CONTROL PANEL" from
APPLICATION view.
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(10) Select "Device Manager" from "Control Panel" and display "Device Manager".
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(11) Right-click on "USB-MCA4", select "Update driver software (P)" and select "Search for driver software by

computer (R)".

) - |
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—

(12) When "Update Driver Software" screen is displayed, select "Reference (R)", when the "Browse Folder” screen
appears, select the drive where the driver software of "USB-MCA 4" is stored, OK "is selected. When you return to
the "Update Driver Software" screen, select "Next (N)".
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(13) When the "Windows Security” screen appears, select “Install this driver software (I)". When "Driver software

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

=
[X] Windows tZFaU7( 0 F54I0= YIHITPOER - TechnoAP USB-MCA
@ RS4)8— VI MIT7 OFTRERG CEE LA F34/(— Yo b PHEREBHANELE,
2 ZORSA)\= YINITTEAZA—)LURW(N)
BEVDOT/AZB0. BFENLEFA/(— YIMIIFHEETSHEINEHETD
Web £ FTEERL TUZEW.
—_—
> LFEI(I)
(— YINITFOHA VA1
boI7. IV -4 IcRE
@ EEOFR(D) [E)

(14) When "TechnoAP USB-MCA4" is displayed on the "Device Manager" screen, right click on the remaining
"USB-MCA4 4" and repeat from (11) to update the remaining driver software.
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§ USB Composite Device

(15) "TechnoAP USB-MCA4 Option" is displayed on the "Device Manager" screen, and installation of the driver
software is completed.

b ] AEY FHIOD RSA/(—
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a-9 1T/)BL UL IR 3T MO-5—
§ Generic USB Hub
§ Generic USB Hub
§ Intel(R) 8 Series/C220 Series USB EHCI #1 - 8C26
§ Intel(R) 8 Series/C220 Series USB EHCI #2 - 8C2D
§ TechnoAP USB-MCA4
@ TechnoAP USB-MCA4 Option
§ USB Composite Device
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Windows 10 (64 bit)
In Windows 10 (64 bit), to prevent users from accidentally installing driver software, driver software without a digital

signature can not install as standard. Since this driver software does not have a digital signature, it is necessary to
"disable driver signature enforcement" before installation. The procedure is as follows.

(1) Click the "Windows" mark H at the lower left of the screen to display "Start menu".
(2) Select "Settings" from the start menu and select "Change and security" from the setting menui.
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(4) Select "Troubleshooting" from "Select option" screen and select "Advanced option" from "Troubleshooting" screen.
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(6) On the "Startup Settings" screen after rebooting, press the "7" key and select "7) Disable Driver Signature

Enforcement”.

25— RTYTRTE

(7) IMPORTANT After rebooting, log in as administrator or log in with administrator privilege account.
(8) Connect the USB-MCA 4 to the computer with a USB cable.

(9) Right-click the "Windows" mark H on the lower left of the screen, display "Menu", select "Device Manager".
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(10) Right-click on "USB-MCA4", select "Update Driver Software (P)" and select "Browse my computer for driver

software (R)".
GO /1A ) x
SA USB-MCA4 B F34- YIRIITOI - USB-MCAL
B UsB-MC FSAI(- YINIIFOEF(P).. DT PRI

S FIEIVE] E=35T00)
Bl XxUF4/0 BlE(U)

o £25- &
v § 1T NEIIPEEORTYYA) 73 2
§ Generic T —>
§ Generic T0/(F4®)

Froth

(11) When "Update Driver Software" screen is displayed, select "Reference (R)", when the "Browse Folder" screen
appears, select the drive where the driver software of "USB-MCA 4" is stored, OK "is selected. When you return to

the "Update Driver Software" screen, select "Next (N)".

. TANI-0BE Ea
< B F50(- YIRITFORES - USB-MCA N=FITPOFSA - ESETANS - BEATIEN.
IV¥a-9-EOFFM(- YIbIITESBLES.
W FAINT o
ROBERTFS/(- YIFITTERELET > (& 34759
[Fesriver “ LER).. 2 Administrator
DAl RET 30) 48 32Ka-5-
&, windows (C:)
EE—— o =
> & DVD RW F547 (D:)
4 o UL—/STIL F4RY (E2)
= V- 5-L0OFIHUA F318-0— RLET (L) 4| | Driver v
o) I~ VIhbIITE. FI AL ALHF
b THE—(F): Driver
ok || e
el
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(12) When "Windows Security" screen appears, select "Install this driver software (1)". When "Driver software has
been successfully updated" is displayed, select "Close (C)".

‘ & Windows #¥1U51 X ‘ N
B F54/(- JIPIIPOES - USB-MCA4

X FII=YINIITOFTTERIE CEE A

E341(= VIR PHER[CEHINELL.

0TI ROEFAN- YT RIIF DA VAV EE T LELE:

g TECNNOAP USB-MCA4

3()
1= YTRITFOBAYAR-I)
TROITIR. I/E2-5-(C

= OFF1(-Y7

b F4 b

) BEORR(D)

L3

(13) When "TechnoAP USB - MCA4" is displayed on the "Device Manager" screen, right click on the remaining
"USB - MCA4 4" and repeat from (11) to update the remaining driver software.

v P BHOFIMR v éib‘gszl_nza
mg R Sk ® “voxa%w((; K54/ YINITPOBHP)...
g 'x»zu;wnclﬁ;:/x;ﬂ/ R LI RV72/07 ElRO)
=5 —— @y ,
- : v § 1303 N-FITFEEDAFv(A)
v § IZ/-3) Y7 AR IYME-5- 5l
§ Generic USB Hub ; GZ:::EL FOKFAR)

@ Generic USB Hub

(14) If "TechnoAP USB-MCA4" is not displayed on the "Device Manager” screen, select "Display non-display
device" from "Display" on the device menu.

& FIAANR-T9-

TR BEW)| &RV NTH)
| 7| E | T8 72 @EEE
[ TI4A EEIDWV)
» aa TAAT R34 Y- (EREI)Y)

» @ FATVA ] UY-2 (BE3NIN)
@ RyhT- —

P /(95 EZTOTMAOETW)
' gglnj;}; T HRIAAU)..

(15) "TechnoAP USB - MCA4 Option" is displayed on the "Device Manager" screen and installation of the driver
software is completed.

v § 123 YUFN IR IVMO-5-
§ Generic USB Hub
Generic USB Hub
Generic USB Hub
Generic USB Hub
Generic USB Hub
Generic USB Hub
Intel(R) 6 Series/C200 Series Chipset Family USB Enhanced Ho:
Intel(R) 6 Series/C200 Series Chipset Family USB Enhanced Ho:
Renesas USB 3.0 eXtensible Host Controller - 0.96 (Microsoft)
TechnoAP USB-MCA4
TechnoAP USB-MCA4 Option

o o o = G O oG =G =G = -
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4., 3. Installation of the application software

After the driver software is successfully installed according to the procedure in the previous chapter, you need to install
the application (executable file) of USB-MCA 4 and the runtime engine of LabVIEW which is the development
environment. The installer on the accompanying CD includes USB-MCA 4 application and LabVIEW runtime engine,
which can be installed at the same time.

The installation procedure is as follows.

For Windows 7 (the same for Windows 8 as well)

(1) IMPORTANT Login as Administrator or login with administrator privilege account.

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

A AR AR T LR
TerT A,

- lF TR T S,

] AP PR A 2 b o B EAPRI A =T
TR AR TR A e

> LEE MCAFF L&+

TERFrogracs Filea TachechlH )

Hatirl Fmtnuments BT (L)
AT FRETEr B e

| cmmE (A ]| S

el

3 A% AR — DR RN
{22 b-naitiik Folingu e T @ R0 7. EETTRRL. L PRI SR

NATIONAL INS TRUMEN TS h=i 7 R SV L0l i B
- U5H WCAT

Ak~ M T B R B T T Vo I PR O R e E IR R

LA L, = I B S SR
M SRMUIES, o PSR i 2
.40 508 LA AT S SO . B R 0T Bl
Gt NN & o — i ¥
FE MR, b= AT LA LT TS 0L T L3 b= AR AT LTS
ECR i) 5 (i AR 3 AR TR R A DT TR LT EATW T
o Fag N Tk FromiRG. | [ BeE |[(EAin e [ Stk

ALAb-AET

A3 b= T LW TLE L

ST ST

Pitsats riaPeisryakes. YA AL TAHIERBERATLST —_— >
s =

LT ) #Tip |

(3) Execute "Start button" - "TechnoAP" - "USB-MCA4".
(4) Application "USB-MCA4" starts up.

If the "connection error" dialog box is displayed immediately after startup, please confirm that this equipment is connected

properly with the computer, or whether it is recognized by the device manager.
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For Windows 10

(1) Select "Setup.exe" in the "Application” folder in the attached CD. Select "Administration” in the application tool of the
menu and select "Run as Administrator”

F7Ur-23y -l |Application 25 o %

- s — B | =
<« v 4 > USB K547 (F) » Application » pplication® o = =

~ -2 |EEELLT ERIED
i /7’L/J—°’/7

#* 0499 TIuR

B 72T 2 bin 3
$ Fovn-k # license <
MR s P ¥ I emzriemn
7] nidistid K8 & Rfa
= rmane
B»ecquereIMo o4 setup.exe 1,422K8 ERUETOISLERESRE
) . S
= €75 1] setup.ini KB Becq FERTRILAT.
4@ OneDrive
=
[] MSN @ My Web
¥ 99vo-K
B 7277 v
6ENEE 1ENESZER 1.33M8 D.~

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

5 UsB-MCA4 = O % B UsB-McA4 o x
W
SRS hensi N s o es,
USB-HOAIH VA - ARELE S, I
| AT TR DAL LT L OTP RO A
1 Fobtad PRI wiRUchn7 (oL EARL TR
|
I
|
USB-MGA4FRT LM
> [C¥Techrs APYUSB-MCAT || em.
Natinal Dsruments B o)
[G¥Fioarom Files GaEHatonal stuments? || ==
CEAD RS Feamo RE26) FebUS
& USB-MCA4. . o x B UsB-Mca4 _ o *
— Windows A kP ERAES
AR DR T OB R S LB Le ,*%éﬂi%?@%‘?‘gf"L’m‘ﬁm[’ém Wendonagtit
NATIONAL INSTRUMENTSV 17 [ S 2228 - st Wiy R i3, =PRI

IR TeRE% 3 E ol ae ]

MU AL ET /7

A nicom/joinfo CTWinF astStartup 1 AL T

CRCGERA TS0 BERL.
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ALar 7 UM AR S
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[EDUIITE RN, K“!‘Jm%lﬁkﬁi’éhé._kLFIE@{.‘ka'Jéﬁ LUBTHE
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14308 LIACESL TS0, NS5 I A TOERINOE DB A (DU 5 BINOER bigizFin
BORCRSODELES . GULBBIEIBE EIkE KL CCh3oR BERU ARTLEO T
g, sEED. B5CLCRIELES.

IRERAR B,
FUHIAL A AY

i
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O IZRIBRRELF A

R -x1{:) v N) >> 2 (C)
«EE FUE i) EZS)

o USB-MCA4 el o X o USB-MCA4

43 SOEITERN AVAR-NTET
FTIBEC. LI FOMBERRL TR,

2220k ream
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EMEEUEE
* USB-MOAL 771

J‘\ﬂ\ P VRS T DI A DRI D) y O LTS TRIR AP T VAL OREERELTNE

2P MDIRIES). | |« Fale) T AN « e T

(3) Since itis displayed to restart the computer, click the "Restart" button to reboot.

USB-MCA4 [m]
@ LR T 92T Ea - hEm R oL ENENET.
N-FEOPE A b= F R EAESIR ST, T — A% ey NI TS
Q%Effﬁﬁiﬁ@?ﬁ%é\ LV PERITE AR T 1 — A A EEh LT

AELENR) Loy MHTTAS) ETHEhA)
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(4) Right-click on the "Windows" mark H at the bottom left of the screen, display "Menu" and execute "All
Applications” - "TechnoAP" - "USB - MCA 4".

I7AF0-5- > T

. TechnoAP
EE B DoseMeter
FKCOFTY MCA

B UsB-McA4

(5) The application "USB-MCA 4" is activated.

If the "connection error" dialog box is displayed immediately after startup, please confirm that this equipment is connected
properly with the computer, or whether it is recognized by the device manager.

*Uninstall
To uninstall, select "USB - MCA 4" from "Settings" - "System" - "Applications and Features" and select "Uninstall”.

& omE 2 vaTh
AT sl Microsoft Corporation 2016/01/07
. L Pig) 5o Porting i Der 464MB
E= o BRETIY3Y Synaptics Incorporated 2016/01/07
= »
g @ @ Fﬁ)tmt [T Tera Term 4.79 7.49 MB
= - — N 1
YATh 7/ FINT-EAV5-FIb S-FIEE HRETH 2013/09/
FAATVABHL PTY, Bluetooth, 7U¥9-. ¥ Wi-Fi, #RE-F, VPN R Oy/EE, & NWFIRY NS Use Mca VY
e 7 5] echno A 2016/02/05
FILyk K
e FYAVARI
o rnEe

Since "This application and its related information will be briefly stalled" is displayed, select "Uninstall”.

ZOTFTIEEDEEERATIA VA ENET,

FIAYAR=N
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o.
S. 1.

Setting
Startup window

If you run "USB - MCA 4" (Windows 8) in "Start button” - "TechnoAP" - "USB - MCA 4" (Windows 7) or Start screen or
"Application view", the following start screen will be displayed .

8 USB-MCA 4 Version 1.2.1 Eu_J
File Window Clear Start Stop
Information ROI
ROING, Pk centroid peak gross gross net net FWHM  FWHM FUHM FWTM
made histogram mess e 192:00:00 (ch) (ch) {count)  {count} {cps) (count)  (cps) (ch) (%) (ch) (ch)
o I T TTRTTETT ROIL [ 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
mess. mode  real time real time: :00:
ROD2 (] 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CH five time dlead fime input rete  throughput rete ROI3 : ° 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
fee) eps) ROH : [ 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
8 (IELILY  (LIALTELY L{LLT 0:(KHD ROIS ° 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
z 00:00:00  00:00:00 0.000 0.000 ROI6 : 0 0.00  0.000 0000 0000 0000 0000  0.000  0.000 0000  0.000
3 00:00:00  00:00:00 0.000 0.000 ROT? : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 00:00:00  00:00:00 0.000 0.000 ROIS : ] 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
config ‘ file I calibration option memo | Test d d d d
CH ADCgsin threshold LLD up offsat 7 CHL
1 [1mfy] [0 [0 [i][sm3el0 05 @ cHz
2 (mmfy][n W|[n Blemsle & [¥] ez
3 |63y (50 [0 [ei|[sm3 s 0 o [ cHa
4 we3m[e] (50 |#l|[s |4 1e3m3 [ |0 % [£] rom =
pesk detect 04 [£] ro1z =
abs [=] [] ro =l
0.2-
e Orow
histogram [=] 2 [F] rots =]
8 ROI6
mess, mode N g ) =
realtime [ -0.2-] [ Row? =
[£] rome =l
mess, time
~ 0.4
152:00:00 |
] CH cursorx  cursor y
1|00 +H o
o8- 2 (00
3 (00
alyl T T T T T i T i T T T T T T T T 400 B o
0 1000 2000 3000 4000 5000 6000 7000 000 S000 10000 11000 12000 13000 14000 15000 16383
ch
B B e @[] EERIm

Fig. 3 USB-MCA 4 startup window

Menu section

It is configured "File", "Clear", "Start", and "Stop".

“File” — “open config”

Reading the configuration file

“File” — “open histogram”

Reading histogram data file

“File” — “open 2D histogram”

Read coincidence 2-dimensional histogram data file *Option

“File” — “save config”

Save the current settings to a file

“File” — “save histogram”

Save current histogram data to a file

“File” — “save 2D histogram”

Save the current coincidence two-dimensional histogram data
to a file *Option

“File” — “save image”

Save this device screen as PNG format image

“File” — “convert to text from binary list data file”

CSV format conversion of binary format list data file

“File” _ uquitu

Application termination

“Window” — “histogram”

Display histogram graph *Option

‘Window” — “2D histogram”

Display 2D histogram graph *Option

“Clear”

Initialization of 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

It is configured “config”, “file” and “calibration”

“config” Measurement settings

“file” File settings

“calibration” Setting of ROI (Region of Interest) etc. on energy calibration
“option” Settings for options such as MCS

“Information” section

“mode” "Histogram”, "list", "MCS" (option) displayed

“meas. mode” Measurement mode. Display "real time" or "live time"

“meas. time” The set measurement time

“real time” Real time (actual measurement time)

“live time” Live time (effective measurement time). real time - dead time (see below)
Dead time (invalid measurement time). real time - live time. When the input signal

“deat ime” exceeds "threshold” as described later, peak is detected, and its peak is converted to
AD
It is dead time until resetting and resetting.

“input rate (cps)’ Number of counts per second when the input signal level exceeds the threshold level

“throughput rate (cps)’ Number of counts per second secured as peak between LLD and ULD

“ROI” section
The calculation result between ROIs is displayed for each channel.

“peak (chy’ Maximum count channel

“centroid (ch)’ The center value (channel) calculated from the sum of all counts

“peak (count)’ Maximum count

“gross (count)’ Sum of counts between ROI

“gross (cps)’ Sum of counts between ROIs per second

“net (count)’ The sum of the counts obtained by subtracting the background between ROI

“net (cpsy The sum of the counts obtained by subtracting the background between ROIs per
second

“FWHM (ch)” FWHM (channel)

“FWHM (%)’ FWHM / peak value * 100

“FWHM’ Half width

“FWTM” 1/10 width of peak

acqg. LED Blinking during measurement

save LED Lit while data is being saved

cal LED Lit during calculation of data between ROI

error LED Lit when an error occurs
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5. 2. Quitwindow

To exit the application, click the menu "File" - "quit". After execution, the following confirmation screen of termination is
displayed.

| =)

quit this program?

| quit | [Frt

Fig. 4 Quit confirmation screen

To quit, click the "quit" button. After execution the application screen disappears, and it ends.
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5. 3. configtab
S USB-MCA 4 Version 1.2.1 e e
File Window Clear Start Stop
e | == = = = =P~ = =R =
e TR R e R o oo el ool ol
S R~ | F== S B e B B S B B e B Sl
0 CTEELD  (CECETD DITD o non) ROIS - 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2 00:00:00  00:00:00 0.000 0.000 ROTS = 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
3 00:00:00 00:00:00 0.000 0.000 ROI7 : o 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 00:00:00 00:00:00 0.000 0.000 ROIE o 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
config fie aibration | option memo [Test Lol savell | call] | erorl
CH ADCgain threshod LLD uLp offsat B 7] CHL
1 1638 ] [m E R 034 7] cH2
2 [63afy (s [f||s0 4 |13 40 7] cH3
3 [16384 o] |50 50 || 16383 14| |0 o 7] CHe
4 (e[ | B mmie | ROIL
g o
e
O 8 ROI&
S N o
o Bl e 8l BRI
Fig. 1 config tab
Gain of ADC. Select from 16384, 8192, 4096, 2048, 1024, and 512 channels. 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
ADC ga energy resolution detectors such as germanium semiconductor detectors, data can be acquired with fine
gain . . . . . . .
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(TI) scintillation detector, if it can not be divided finely,
set 4096 channels and so on.
Setting of the timing threshold of the waveform acquisition start timing. Unit is digit. The setting range is O
to 16383. Set to a value less than LLD. It triggers peak detection and AD conversion from the timing when
the waveform shaping input signal exceeds the set value of the threshold. If this setting is set too high,
threshold | peak value of low energy can not be acquired. On the contrary, if the setting is too small, let's pick up the

noise. For example, when "ADC gain" is "16384", initially set "threshold" and "LLD" around 100. While
looking at the histogram "input rate / throughput rate" little by little, discerns the boundary between noise
increase in value and sets the threshold value slightly above it.

Peak detect (abs)-timing

.V\-/a\-/eforgm. shabihg |nput éighaﬂ -

Fig. 6 threshold and peak detection (abs / fast) timing
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LLD

Set up energy Lower Level Discriminator. The unit is ch. Channels below this threshold are not
counted. Set it to a value greater than or equal to threshold and less than ULD.

ULD

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

ULD

@) X X

N
[\

VANVAVAN

Fig. 7 ULD and LLD

offset

Sets the offset in the positive direction. The unitis ch. By adding the offset setting value, it is

possible to shift the spectrum to the right (direction of pulse height). It can be used for peak position

adjustment and so on.

peak detect

Selection of d

etection method of peak (maximum pulse height).

abs

Pulse heigh input signal exceeds threshold, after reaching the peak, attenuates
and falls below threshold, performs AD conversion. It is possible to acquire the

maximum pulse height more definitely.

fast

When the input signal exceeds threshold, the AD conversion is executed at the
timing when it first reaches the peak. It is suitable for measurement and pile-up

countermeasure at high count (more than several kcps).

mode

Selection of 0

peration mode

histogram

The pulse height of the linear amplifier signal is stored in the maximum 16384
channels, and a histogram of the horizontal axis energy and the vertical axis count

is created.

list

The time stamp when the linear amplifier signal exceeds the threshold, the
maximum pulse height and the channel number are set as one event data, data is

continuously transferred to the personal computer and the file is saved.

MCS

Generate spectral data with the horizontal axis as time (nano-second to second)
and the vertical axis as count. Since the horizontal axis is the time width per
channel in advance, the dwell time can be selected from a minimum of 40
nanoseconds to a maximum of 100 seconds, and the number of channels can be
16384, 232 counts per channel. When a valid event within the LLD and ULD range
is detected, the count is added to the corresponding elapsed time channel based

on the time information at the timing exceeding the threshold at that time.

Coincidence

Using CH1 and CH2, it acquires simultaneous detected time and wave height
value within set time. The set time range is from a minimum of + 40 ns to a
maximum of £ 10 usec. Save 2-channel simultaneous list data as list mode and
create 2-dimensional histogram (2048 x 2048 channels) by PHA on horizontal axis
CH 1 and PHA on vertical axis CH 2.

24 TechnoAP Co., Ltd.




USB-MCA4 software Instruction Manual

As the measurement mode, select "real time" or "live time".

real time | Measure preset time data

meas. mode
o Measure until effective measurement time (difference between real time and dead
Ive time time) reaches preset time.
Measurement time setting. The setting range is 0 to 192 hours (8 days). If it is set to O, there is no
meas. time stop by the measurement time, and even if it exceeds 192 hours, measurement will continue until

you click the menu "Stop".
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5. 4. filetab

[ USB-MCA 4 Version 1.2.0 [l @] =
File Window Clear Start Stop
Information ROT
ROIMe,  P=sk centroid pesk gross gross net net FWHM  FWHM FUHM FATM
mods h'stugram mezs, time 192:00:00 (ch) (ch) {count) {count) (cps) (count) (cps) (ch} (%) (ch) (ch}
s i " T ROIL : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
. e real time 1002
e realtime ROz - 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CH fvetme dead time input rate  throughput rate RO : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
feps) (ep=) ROM4 : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
8 QIELILY  (LILIELY EONND OIHHD ROIS : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
z 00:00:00  00:00:00 0.000 0.000 RO : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
3 00:00:00 00:00:00 0.000 0.000 ROI7 : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 00:00:00  00:00:00 0.000 0.000 ROIE : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
«config file calibration option | memo | Test a d d d
histogram 1 it
histogram file path oo =
C:¥Dato¥histo.cav D.E-| o
histogram stop save D cHe
[ ROt =
histogram continuous save 0.4 [F] ro12 ,7
ROI3
histo file smve time(sac) 0.2 0 ,_
w0 ’ [ row =
2 [F] rots B
GL
list save updste information and spectrum 0.2 [0 rRow? =1
[} [ ros =
lst file path v
Cr¥Datalist.bin
CH cursarx cursar y
e
list file number file name 1o K o
o # -0.8-] 200 R o
list file size(Byte) file size(Byte) 300 B o
L %
oo 1o i 7 7 7 i T T 7 i i i T T i i 14 # o
data format o 1000 2000 3000 4000 5000 6000 7000 S0D0 90DD 10000 11000 12000 13000 14000 15000 16383
Einary(big =nd ch
el o) el o Bl e @I BRI
Fig.2 file tab
Lt » . . . .
histogram” section Set the method of saving data measured in histogram mode.

Sets the absolute path of the histogram data file. Files without extensions are also
possible.

ICAUTION!

This file name is not saved. Based on this file name, create the following format.
“histogram file path” As an example, set "C: ¥ Data ¥ histogram.csv" to "histogram file path" and "10" to
"histogram file save time (sec)", the date is "2015/12/23" and time is “12:34:00",
data storage starts with the file name" C: ¥ Data ¥ histogram_ 20151223 _
123400.csv "

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

. When measurement is completed, histogram data is saved in a file. The file is
“histogram stop save”

saved in the same format as described above.

Sets whether to store histogram data in a file at preset time intervals.

. _ ICAUTION!
“histogram continuous save”

Depending on the processing status, the saving interval may be shifted. Please
use it for simple backup.

] ] Sets the time interval of consecutive saving of histogram data. The unit is
“histo file save time (sec)’

seconds. The setting range is from 5 seconds to 3600 seconds.
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“list” section

Set the method of saving measured data in list mode.

“list save”

After starting the measurement, save the list data sent to the PC to the list data file.

“update information

and spectrum”

During measurement in list mode, data acquisition and display of "Infomation" section will be
performed. Also, it creates a histogram from the received event data and displays it.
ICAUTION!

This process takes time. Please be aware that it may not be processed correctly depending
on the performance and specifications of your computer, and it may not be able to receive all

event data.

“list file path”

Sets the absolute path of the list data file. Files without extensions are also possible.
ICAUTION!

This file name is not saved. Based on this file name, create the following format.

As an example, if "list file path" is set to "C: ¥ Data ¥ list.bin" and "list file number" is set to "10",
the file "C: ¥ Data ¥ list_ 000010.hin" Start saving data by name.

"List file number" is updated to "11" when it reaches the preset file size with "list file size (Byte)"
and saved as "C: ¥ Data ¥ list_ 000011.bin" file.

“list file number”

It is a number automatically added to the list data file name. Up to "999999" can be used. Next
t0"999999" is 0.

“file number”

The list data file name created from "list file path” and "list file number".

“list file size (Byte)’

Sets the maximum size to save the list data file. Set it as "1 M" "10 M" "100 M" etc. by SI
notation. Set it from "1 M" byte to "2 G" byte.

“file size (Byte)”

Displays the size of the currently saved list data file. "0.789 M", "10.100 M", "1.230 G", etc. are
displayed as Sl notation.

“data format”

Select the file saving format such as binary and text of the list data.

Big endian binary file format. You can reduce the file size. The
] ) i most significant byte occupies the lowest memory address. It is
binary (big endian) ]
common as network byte order. You can easily check the

alignment of the data by eye.

Little endian binary file format. You can reduce the file size. The
) ] ) least significant byte occupies the highest memory address. Used
binary (little endian) i ] o ]
on Windows, Mac OS X, Linux. It is difficult to visually check the

sequence of data.

Comma (,) delimited text format. You can easily check the data
with Notepad or Excel.

ICaution!

txt (CSV) Data such as commas and line feeds are also added, and as the
measurement time gets longer, the number of digits of the time
data also increases. Therefore, the amount of data per event

increases and the file size increases.
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5. 5. calibration tab
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Fig. 3 calibration tab

Setting of ROI (Region of Interest) and energy calibration. Set the ROI to the spectrum peak, calculate the peak count

number, full width at half maximum, etc.

“ROI” section

ROICH

Select the channel number for ROI. A maximum of 8 ROIs can be set for one channel signal

ROl start

Set the start position of the ROI. Unit depends on energy calibration situation.

ROl end

Set the end position of the ROI. Unit depends on energy calibration situation.

peak

The energy value etc. of the peak position (channel) etc are defined. In the case of Co - 60, set it
to 1173 or 1332. When "ch" is selected in the next “calibration” part, the peak between the ROl is
detected, keV / ch is calculated from the peak position (ch) and the set energy value and applied

to the calculation result of the half width .

fitting

Setting whether to apply Gaussian fit to the spectrum between ROI or not. As shown in the figure
below, it is possible to calculate the full width at half maximum, even when the count is small,
when setto "ON".

ICaution! CPU load may be high depending on computer performance and specifications. In that

case, please use "OFF".

5 USB-MCA Version 1.1.0 =
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Fig. 4 fitting execution
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“calibration” section

Types of calibration

Select the X axis unit from the following. In the case of MCS mode (option), the horizontal axis is

time, so select "ns" "us" "ms" "sec". It is not "eV" and "keV".

ch

Display in ch (channel) unit.
Units such as "FWHM" of "FWTM" of ROI are optional.

eV

Display in eV unit. Calculate the slope a and intercept b of the linear function y = ax + b so that
the channel becomes eV by two-point calibration of two kinds of peaks (center value) and
energy value in one spectrum and set it on the X axis . The unit of "FWHM" of ROI "FWTM" is
"eV".

keV

Display in keV unit. 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 values
in one spectrum and set it on the X axis. The unit such as "FWHM'" of ROI "FWTM" is "keV".

As an example, if there are 1173.24 keV for Co-60 in channel 5717.9 and 1332.5 keV for Co-60
in 6498.7 channel, a is 0.20397 and b is 6.958297 automatically from two-point calibration.

manual

Energy calibration is performed by arbitrarily setting slope a, intercept b and unit label of the
linear function y = ax + b with "manual a", "manual b" and "unit".

ROI

Select the ROI number for energy or time calibration. On the right side “centroid” and "peak”, the
central value of the ROI being selected, and the energy value being set are displayed. For
example, when "ROI 1" and "none" are selected, one-point calibration is performed based on
the peak center value of ROI 1 and preset "peak”. When "ROI 1" and "ROI 2" are selected, the

peak center value of ROI 1 and ROI 2 and the two-point calibration with “peak” set in advance.

Manual a and b

The gradient in the linear function y = ax + b for creating the graph horizontal axis, which is the

calculation result of energy calibration, is shown by a and the intercept is displayed in b.

calibration button

Energy calibration is executed according to the type of calibration. After execution, the slope a
and intercept b of the linear function y = ax + b applied to the horizontal axis of the graph are
calculated and displayed on the lower "a" and "b". For the calculation method, refer to "8.5.
Calculation method of two-point calibration” below.

For example, if "keV" is selected in the “calibration” part as shown below and the “calibration”
button is clicked, each peak is extracted from "centroid" value and "peak” value of "ROI 1" and

"ROI 2" Energy calibration is executed so that it becomes the energy value, and the unit of

horizontal axis unit of graph, set value of ROI, calculation result of ROl is also "keV".

(5 S8 WA versin 1.0
e Tl

=
i
-
o
=
-

Wl e @IE WA

Fig. 11 Select "keV" in calibration section

(Left figure: before energy calibration execution, right figure: after energy calibration execution)
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5. 6. optiontab

The following settings are valid only for USB-MCA 4 with each option installed. Please note that options can be added

after purchasing, so please contact us.

Configure settings such as MCS (Multi Channel Scaler) and coincidence (simultaneous measurement).
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Fig. 12 option tab (upper figure: histogram, lower figure: coincidence two-dimensional histogram)
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“MCS” section
dwell time | Time width per channel. Choose from a minimum of 40 ns to a maximum of 100 s. The selection items
are as follows.
40 ns 80 ns 120 ns 160 ns 200 ns 240 ns 280 ns 320 ns 360 ns
400 ns 440 ns 480 ns 520 ns 560 ns 600 ns 640 ns 680 ns 720 ns
760 ns 800 ns 840 ns 880 ns 920 ns 960 ns 1us 2us 5us
10 ys 20 ys 50 s 100 ps 200 us 500 us 1ms 2ms 5ms
10 ms 20ms 50 ms 100ms | 200ms | 500 ms 1ls 2s 5s
10s 20s 50s 100s
time (sec) | Displays the time of the maximum channel based on the setting of dwell time. With 16384 channels, the
of max. ch | minimum 40 ns is 655.36 ps (655 360 ns) from 40 ns x 16 384 channels.
“coincidence” section
CH The target channels. Only channel 1 and channel 2.
Time range for judging the coincidence number. The setting range is 40 ns to 10,000 ns (10 usec). If the
time (ns) time from exceeding the threshold of one channel to the threshold exceeding the threshold of the other
channel falls within this setting range, it becomes the same number of clocks.
Coincidence number delay time. Adjust the delay of signal transmission between channels. The setting
delay (ns) | rangeis 0 to 10,000 ns (10 psec). Please use it for adjustment such as when there is time lag due to cable

length etc.

CH1 thrshold  —————— e N\ :
CH1 input |
CH2 thrshold -t f N\ N
CH2 input - |
coincidence | ;

Lot i t2 |
timing H <P
coincidence time <—> - 1
CH1 thrshold  —------fr-mmm oo N\
CH1 inpu
GH2 thrshold -t /N ) N
CH2 input ‘ :

| | coincidence

| B | R
timing R e
coincidence time <—> - >
CH2 delay time ! i—>§ 3 >§ |

Fig. 13 Example of coincidence timing (upper figure: when delay is not used, lower figure: when CH2 delay time is used)
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Set offset channel to coincidence 2D histogram. The setting range is 0 to 14336 (16384 -
2048) channels. Since the display range is 2048 x 2048 channels, adjust the offset value so
offset (CH) for 2D histo | that the peak falls within this range. As an example, if the offset of CH1 is 4096 channels and
the offset of CH2 is 8192 ch, the following parts of the whole are subject to histogram
creation.

16384

8192

CH2

0 4096 16384
CH1

Fig. 14 2D histogram channel offset

Two-dimensional histogram graph. The X axis is the pulse height (ch) of CH1, the Y axis is the pulse
graph height (ch) of CH2, and the Z axis is the count number. The maximum number of channels on the X
and Y axes is 2048 channels. The maximum count number on the Z axis is 16383.

ZE?:;;T of CH1 One-dimensional channel addition histogram graph viewed from CH 1 side is displayed
spectrum of CH2 , . L , o
derection One-dimensional channel addition histogram graph viewed from CH 2 side is displayed
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S. 7.

Graph

graph

Display spectrum spectrum of CH1 and Gaussian fit spectrum with data between each ROI.

cursor X

There is a dotted line cursor for each channel, and the value of the count on the spectrum in
the set channel is displayed in "cursor y" of the corresponding channel.

Plot legend

et the color of the graph and the type of line. You can switch display / non-display in the sub
menu on the graph.

X axis range Right click on the X axis and check "AUTO SCALE" to set the automatic scale. When

3 s

ke

unchecked, it will no longer be automatic scale and the minimum and maximum values of the
X axis will be fixed. To change the minimum or maximum value, you can change the mouse
=l | pointer by placing it over the numerical value to be changed and clicking or double-clicking it.

On the X axis, set auto scalability, precision, mapping (linear / logarithm).

Y axis range Right click on the Y axis and check "AUTO SCALE" to set the automatic scale. If you

W EiS

counts

uncheck it, it will no longer be automatic scale and the minimum and maximum values on the
— Y axis will be fixed. To change the minimum or maximum value, you can change the mouse
ﬂﬂ_" pointer by placing it over the numerical value to be changed and clicking or double-clicking it.

Onthe Y axis, set auto scalability, precision, mapping (linear / logarithm).
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Fig. 15 Select "Line shape drawing" and "Logarithm" (lower figure) in Y axis "Mapping mode"
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“H | Cursor movement tool. The cursor can be moved on the graph when setting the ROI.

52| | Zoom. You can select and execute the following six zooms in and zoom out by clicking.

im| | Pan tool. You can grab a plot and move on the graph.

4 (B (6

Fig. 16 Zoom in and zoom out tool

Use this option to click the point on the display that you want to corner in the
(1) | Rectangle zoom ] )
zoom area and drag the tool until the rectangle occupies the zoom area.

Zoom oom Iin on the area of the grap ong the X axis.

@) | x Zoomin on th f the graph along the X axi
Zoom oom In on the area of the grap ong the Y axis.

@Y Zoomin on th f the graph along the Y axi

4 It zoom utomatic y SCale an scales on the grapn.

@) | Fi A ically scale all X and Y scal he graph

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

(6) | Zoomin around a point. Click the center point to zoom in.
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0. Measurement
6. 1. Histogram mode

(1) Select "histogram" in "mode" in "config" tab.
(2) Click "Clear" on the menu. The internal histogram data is initialized. To continue the histogram or measurement
result measured last time, start the next measurement without clicking "Clear".
(3) When you click the "Start" menu, measurement is started after all settings are sent to this device.
(4) After the start of measurement, transition to the following state.
-"Acq" LED flashes.
- The measurement status is displayed in the "Information" section.
- "Histogram" is displayed in "mode".
- Measurement set time is displayed in "meas. Time".
- Real time acquired from this device is displayed in "real time".
- The live time acquired from this device is displayed in "live time" of each channel.
- The dead time acquired from the Switch is displayed in "dead time" of each channel.
- For "ROI", for each "ROI No.", the center value, the gross count (sum within range), the rate, the net count (the
total within the range minus the background subtracted from the background) by the ROI range setting in the
“calibration" Count) and the calculation result such as rate, half width, 1/10 width etc. are displayed.
- In the graph, a histogram of peak value is displayed on the horizontal axis.
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Fig. 17 Window of histogram mode measurement
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6. 2. Listmode

(1) Measurement is carried out previously in the histogram mode, and the state of the spectrum, the count rate, and the
like are confirmed.
(2) Select"list" in "mode" in "config" tab.
(3) Inthe "file" tab, set the data save destination in the "list" block.
(4) Click the menu "Clear". The in-device list measurement data is initialized.
(5) When clicking the "Start" menu, measurement is started after all settings are transmitted to this device.
(6) After the start of measurement, transition to the following state.
- "Acq" LED flashes.
- "Save" LED flashes.
- The measurement status is displayed in the "Information" section.
- "List" is displayed in "mode".
- Measurement set time is displayed in "meas. Time".
- Real time acquired from this device is displayed in "real time".
- In the "file" tab, the file name being saved in "file name" is displayed, and the file size being saved in "file size"
is displayed. When "list file size" is reached, the saved file is closed. "List file number" is incremented by one,

"file name" becomes the new file name and the saving process is continued.

If "update information and spectrum” in the "file" tab is checked, "ROI" contains the center value, the gross count (in-
range sum total) by ROI range setting in the "calibration” tab for each "ROI No." ) And the calculation result such as rate,
net count (net count obtained by subtracting background from in-range sum) and rate, half width, 1/10 width, etc. are

displayed. A histogram is displayed on the graph.

The time stamp of the list data can be cleared even during measurement by using the VETO (CLR) terminal. When the

rising edge of the LV - TTL level (pulse width of 100 ns or more) is detected, the time stamp is cleared.

ICaution!

Since histogram display in list mode is heavy load on the PC, please be careful when measuring high counting etc.
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Fig. 18 Window of list mode measurement
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6. 3. Coincidence mode *option

(1) Connect signals from the linear amplifier to CH1 and CH2. CH3 and CH4 are not used.

(2) Check the spectrum of the current CH1 and CH2 in the histogram mode and check where the center channel of the
peak of interest is. In "config" tab "mode" select "histogram”.

(3) In"config" tab, set "LLD" and "ULD" widely.

(4) When you click "Clear" and "Start" on the menu, measurement is started after all settings are sent to this machine.

(5) Setthe ROI to the read peak of attention of CH1 and CH2 and check the value of "centroid (ch)". In the figure below,
CH1is 5474.35 and CH2 is 5475.80.

Information ROl
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s . N o002iza | | FOE ] 83| se7a3s seo000 1mazek 11802 16107k 104010 24199 0as 2255 s
resmmeds realtime B o ror i 5483 | 547580 557000 18315k 118268 1542k 97779 500000  9.119 46599 4771
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Fig. 19 Check the centroid (ch) of the peak of interest in the histogram mode
(6) After checking the value of "centroid (ch)", click the menu "Stop" to stop the measurement.

(7) Set"LLD"and "ULD", measure again in histogram mode, and confirm that histogram within the range of "LLD" and
"ULD" can be obtained.
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Fig. 20 Check the setting status of LLD and ULD in histogram mode
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(8) Before starting measurement with the coincidence 2D histogram, click "Window" and "2D histo" in the menu to
switch to the screen for 2D histogram. In addition, since the data for coincidence 2D historical data is generated on
this application based on the list data, for display and saving, use the "list save" and "update information and
spectrum” check boxes in the "file" tab .
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Fig. 21 "file" tab setting

(9) Setting of "coincidence" part in "option" tab. In the case of the above example, since the centroid value of the energy
band whose coincidence is desired to see exceeds both the range of the range of two-dimensional histories (CH 1)
2048 x (CH 2) 2048, "offset (ch) for 2 D histo" It is necessary to set. When setting to center 1024 ch, set it from
center value-1024 ch to 4451 ch.

(10) In the "config" tab, select "coincidence" in "mode”.

(11 Click "Clear" on the menu. The internal buffer list measurement buffer data is initialized.

(12) When you click "Start” on the menu, measurement is started after all settings are sent to this device.

(13) After the start of measurement, it transits to the following state.

-"Acq" LED flashes.

- "Coincidence" is displayed in "mode".

- Measurement set time is displayed in "meas. Time".

- The real time acquired from this equipment is displayed in "real time" in real time acquired from this
equipment.

When "update information and spectrum" is checked

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

- A map graph is displayed on the coincidence 2D histogram.

- Spectra are displayed in the graph from CH2 direction and graph on CH2 direction side.
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Fig. 22 Coincidence 2D histogram * Reference data
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6.

(1)
(2)
(3)
4)

(5)

(6)
(7)

4, Multi Channel Scaler (MCS) mode *option

Select "MCS" in "mode" in "config” tab.
Set"LLD" and "ULD" in "config" tab. Use the time when crest value within this range was acquired.
Select the measurement time per channel at "dwell time" in the "Options” tab.
In MCS mode, it is possible to measure two patterns depending on whether or not to use the elapsed time reset
signal from the outside.
[Reset use]
Connect periodic events that reset the elapsed time to the VETO (CLR) terminal as a reset signal. Generate
histogram of elapsed time from reset to event detection. When the rising edge of the LV - TTL level (pulse width of
100 ns or more) is detected at the VETO (CLR) terminal, the elapsed time is reset. When the maximum crest value
in the ULD is detected from the LLD after securing the elapsed time until the input signal to the channel exceeds the
threshold after the reset, the "dwell time" based on the secured elapsed time 1 is added to the channel
corresponding to the elapsed time in the histogram having the interval channel. Adjust the reset signal or "dwell
time" so that the reset period is less than "time (sec) of max ch".
[Reset not used]
Based on the elapsed time from measurement start to event detection, 1 is added to the channel corresponding to
that elapsed time in the histogram having the channel of "dwell time" interval. Because the elapsed time is not reset,
the channel to be added moves to the larger channel as the measuring time passes. It can be used for half life
measurement etc.
Click "Clear" on the menu. The MCS histogram data in this device is initialized. To continue the histogram or
measurement result measured last time, start the next measurement without clicking "Clear".
When you click "Start" on the menu, measurement is started after all settings are sent to this machine.
After the start of measurement, transition to the following state.

- "Acq" LED flashes.

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

-"MCS" is displayed in "mode".

- Measurement set time is displayed in "meas. Time".

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

- The graph shows the MCS histogram with time on the horizontal axis.

- Events

L

exceeding "time (sec) of max ch" will be added to the last 16383 channels.

[FUBOAT o 18T

SR T T TSRS LY =T MR e IR s

Fig. 23 Window of MCS histogram mode measurement
Left figure: With reset. When the event occurred 100 psec after reset is repeatedly measured
Right figure: No reset. When the 1 kHz simulation signal is measured with dwell time: 10 sec
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6. 5. Measurement stop
-When "meas. Mode" is "real time", measurement will end when "real time" reaches "meas. Time".

-When "meas. Mode" is "livel time", measurement will end when the latest "live time" reaches "meas. Time".

- To stop during measurement, click "Stop" on the menu. Stop measurement after execution.
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7. Files
7. 1.

(1) File format

Histogram data file

Comma Separated Values (csv) Text Format

(2) File name
Any

(3) Configuration

[Header] section

Memo Memo

Measurement mode Select “Real time” or “Live time” mode
Measurement time Unit is seconds

Real time Real time

Live time Live time per channel. Unit is seconds.
Dead time Dead time per channel. Unit is seconds.
Start time Measurement start time

End time Measurement stop time

*The following items are saved for each channel.

- ADC gain
- Threshold
-LLD
-ULD

- offset

*The following items are NOT saved for each channel.

Mode Mode

meas. mode Measurement mode

meas. time Measurement time. Unit is seconds.

CH1 Cursor X Cursor position for CH1 and count value on CH1 histogram
CH2 Cursor X Cursor position for CH2 and count value on CH1 histogram
CH3 Cursor X Cursor position for CH3 and count value on CH1 histogram
CH4 Cursor X Cursor position for CH4 and count value on CH1 histogram

[Calculation] section

*The following items are saved for each channel.

ROI No. Input channel number subject to ROI.
ROl start ROl start position (ch)

ROl end ROI end position (ch)

peak Peak energy value between ROI
fitting Fitting apply

peak (ch) Peak position between ROI (ch)
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centroid (ch)

Center position between ROI (ch)

gross (count)

Sum of counts between ROI

gross (cps)

Gross (count) for 1 second

net (count) The sum of the counts obtained by subtracting the background between ROI
net (cps) Net (count) for 1 second

FWHM (ch) FWHM between ROI (ch)

FWHM (%) FWHM between ROI (%)

FWHM (keV) FWHM between ROI (keV etc.)

FWTM (keV) One-tenth (1/10) width between ROI (keV etc.)

[Status] section

*The following items are saved for each channel.

throughput count

Number of events processed

throughput rate

Number of events processed per second

[Data] section

data

Histogram data for each channel. Maximum 16384 points.
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7. 2. List data file

The format of the data file saved in list mode. The data saved at coincidence mode (option) has the same format.

(1) File format
Binary, big endian / little endian format or text (CSV) format

(2) File name
It becomes the file path set to "list file path™ in the "file" tab, adding "file number" 0 plus 6 places.

Example 1: If "list file path” is set to "D: ¥ data ¥ 123456.bin" and "number" is setto "1"
"D: ¥ data ¥ 123456 _ 000001.bin".

Example 2: If "list file path" is set to "D: ¥ data ¥ 123456" and "number" is set to "100"
"D: ¥ data ¥ 123456 _ 000100".

When "list file size" is reached, the file being saved is closed. After that, it automatically advances "list file number"
one by one, opens a new file, and continues saving the data file.
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(3) Configuration (big endian format)

64-bit per event (8 bytes, 4 WORD)

63

60 59 48

3

Vacant
[3...0]

0 43 32

ABS [43...32]

47

32

31

ABS [31...16]

16

31

16

15

ABS [15...0]

15

14 13

1
CH

[1...0]

0 13

PHA[13...0]

Fig. 24 List data (80 hit) configuration, big endian

Vacant

4-bit. From 63-bit to 60-bit.

ABS

Absolute count (measured elapsed time, Real Time). 44-bit (ABS [43...0]). 40 ns per 1-bit. Maximum
measurement time is about 8 days (8 days = 244 * 40 ns).

From 59-hit to 48-hit ABS [43...32]

From 47-hit to 32-bit ABS [31...16]

From 31-hit to 16-bit ABS [15...0]

CH

Channel number. 2-bit (CH [1...0]). 0isCH 1,1isCH 2,2is CH 3, 3is CH 4.
From 15-bit to 14-bit CH [1...0]

PHA

Pulse heigh. 14-bit (PHA [13...0]) From 0 to 16383
From 13-bit to 0-bit. PHA [13...0]
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(4) Configuration (litle endian format)

64-bit per event (8 bytes, 4 WORD)

63 56 55 52 51 48
39 32 |3 0 43 40
ABS [39...32] Vacant ABS
[3...0] [43...40]
47 40 39 32
23 16 |31 24
ABS [23...16] ABS [31...24]
31 24 23 16
7 0 15 8
ABS [7...0] ABS [15...8]
15 7 5
7 13
PHAT7...0] cH PHA [13...8]
[1...0]
Fig. 25 List data (80 bit) configuration, little endian
Vacant | 4-bit. From 55-bit to 52-bit.
Absolute count (measured elapsed time, Real Time). 44-bit (ABS [43...0]). 40 ns per 1-bit. Maximum
measurement time is about 8 days (8 days = 244 * 40 ns).
From 63-bit to 56-bit ABS [39...32]
ABS From 51-bit to 48-bit ABS [43...30]
From 47-hit to 40-bit ABS [23...16]
From 39-hit to 32-bit ABS [31...24]
From 31-bit to 24-bit ABS [7...0]
From 23-bit to 16-hit ABS [15...8]
CcH Channel number (0 to 3). 2-bit (CH [1...0]).
From 7-bit to 6-bit CH [1...0]
BHA Pulse heigh. 14-bit (PHA [13...0]) From 0 to 16383
From 5-bit to 0-bit. PHA [13...8]
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7. 3. Listdatafile conversion

List mode Convert the binary format list data file saved by measurement to comma-separated text (csv) format. It is
saved in the form of "ABS (absolute count), CH number, PHA (crest value)" in one line per event.

Binary Text
Absolute count (ABS) In units of 40 ns In unit of ns
Number of channel Oto3 lto4
Pulse heigh (PHA) 0to 16383 010 16383

Use the following procedure to convert the binary format list data file to text (CSV) format.

(1) Click "File" - "convert to text from binary list data file" in the menu.

[ USB-MCA 4 Version 1.0.3

Clear Start Stop
open config Ctrl+0
open histogram Ctrl+Shift+0
save config Ctrl+S
save histogram Ctrl+Shift+S
save image Ctri+1
convert to text from binary list data file |
quit Ctrl+Q

(2) The following "list data file to text data file" window opens.

4 list data file to text data file R
File
list data file path text(csv) data file path
D:¥DATAXUSE-MCA-4CH¥LIST¥20150523%002% D:¥DATAXUSE-MCA-4CH¥LIST¥20150523%002% E

test_list_000013 —- test_list_000013.csv

data format
binary(big endian) E]

[ ] |
] List mode Set binary format list data file before conversion saved by measurement to
list data file path

absolute path.

List mode Set the binary format list data file format saved by measurement. Select from
data format

"binary (big endian)" or "binary (little endian)".

] Sets the converted list data file in comma-separated text (csv) format as an absolute path
text(csv) data file path

and saves it.

(3) Click "start" button to start conversion. Conversion is complete when the status bar becomes full.

[ list data file to text data file 32
File
—
data format
binary(big endian) [+]
s ENEEEENENEEEEEEE

*To stop the conversion, click the "stop™ button.

(4) Click the "close" button to finish converting the list data file.
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7. 4. Coincidence two-dimentional histogram data file *option

After measurement in coincidence mode, you can save coincidence 2D histogram data to a file by clicking "File" - "save
2D histogram" in the menu at an arbitrary timing.

(1) File format
Comma Separated Values (csv) Text Format
(2) File name
Any
(3) Configuration
[Header] section

Memo Memo

Measurement mode Select “Real time” or “Live time” mode
Measurement time Unit is seconds

Real time Real time

Live time Live time per channel. Unit is seconds.
Dead time Dead time per channel. Unit is seconds.
Start time Measurement start time

End time Measurement stop time

*The following items are saved for each channel.

- ADC gain
- Threshold
-LLD
-ULD
- offset
*The following items are NOT saved for each channel.
Mode Mode
meas. mode Measurement mode
meas. time Measurement time. Unit is seconds.
dwell time Dwell time. Unit is seconds.
CH1 Cursor X Cursor position for CH1 and count value on CH1 histogram
CH2 Cursor X Cursor position for CH2 and count value on CH1 histogram
CH3 Cursor X Cursor position for CH3 and count value on CH1 histogram
CH4 Cursor X Cursor position for CH4 and count value on CH1 histogram

[Calculation] section

*The following items are saved for each channel.

ROI No. Input channel number subject to ROI.
ROl start ROl start position (ch)
ROl end ROI end position (ch)
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peak Peak energy value between ROI
fitting Fitting apply
peak (ch) Peak position between ROI (ch)

centroid (ch)

Center position between ROI (ch)

gross (count)

Sum of counts between ROI

gross (cps)

Gross (count) for 1 second

net (count) The sum of the counts obtained by subtracting the background between ROI
net (cps) Net (count) for 1 second

FWHM (ch) FWHM between ROI (ch)

FWHM (%) FWHM between ROI (%)

FWHM (keV) FWHM between ROI (sec etc.)

FWTM (keV) One-tenth (1/10) width between ROI (sec etc.)

[Status] section

*The following items are saved for each channel.

throughput count Number of events processed
throughput rate Number of events processed per second
[2DHistogram]
CH1 Offset (ch) Offset channel to coincidence two-dimensional histogram of CH1
CH2 Offset (ch) Offset channel to coincidence two-dimensional histogram of CH2

[Data] section

data

Histogram data for each channel.
Maximum 16384 points.
The channel (bin) of CHL, the channel (bin) of CH2, the order of count.

The number of lines is variable length.
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7. 5. Multi Channel Scaler (MCS) data file *option

(1) File format
Comma Separated Values (csv) Text Format
(2) File name
Any
(3) Configuration
[Header] section

Memo Memo

Measurement mode Select “Real time” or “Live time” mode
Measurement time Unit is seconds

Real time Real time

Live time Live time per channel. Unit is seconds.
Dead time Dead time per channel. Unit is seconds.
Start time Measurement start time

End time Measurement stop time

*The following items are saved for each channel.
- ADC gain
- Threshold
-LLD
-ULD
- offset

*The following items are NOT saved for each channel.

Mode Mode

meas. mode Measurement mode

meas. time Measurement time. Unit is seconds.

dwell time Dwell time. Unit is seconds.

CH1 Cursor X Cursor position for CH1 and count value on CH1 histogram
CH2 Cursor X Cursor position for CH2 and count value on CH1 histogram
CH3 Cursor X Cursor position for CH3 and count value on CH1 histogram
CH4 Cursor X Cursor position for CH4 and count value on CH1 histogram

[Calculation] section

*The following items are saved for each channel.

ROI No. Input channel number subject to ROI.
ROl start ROl start position (ch)

ROl end ROI end position (ch)

peak Peak energy value between ROI
fitting Fitting apply

peak (ch) Peak position between ROI (ch)
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centroid (ch)

Center position between ROI (ch)

gross (count)

Sum of counts between ROI

gross (cps)

Gross (count) for 1 second

net (count) The sum of the counts obtained by subtracting the background between ROI
net (cps) Net (count) for 1 second

FWHM (ch) FWHM between ROI (ch)

FWHM (%) FWHM between ROI (%)

FWHM (keV) FWHM between ROI (sec etc.)

FWTM (keV) One-tenth (1/10) width between ROI (sec etc.)

[Status] section

*The following items are saved for each channel.

throughput count

Number of events processed

throughput rate

Number of events processed per second

[Data] section

data

Histogram data for each channel.
Maximum 16384 points.
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8. Functions
8. 1. Dataacquisition by external GATE input signal timing

To acquire event data at that time according to external conditions when an event occurs, input the LV - TTL level signal
to the "GATE" LEMO connector on the front panel. Measurement is performed when it is High, but not when it is Low.

Please input the external GATE input signal in a range sufficient to cover the waveform shaping input signal (see the
figure below).

When the waveform shaping input signal exceeds the threshold level Vth from the baseline, the external GATE input
signal should be held high. Waveform shaping A / D conversion processing is performed when the input signal falls

below the threshold level, and the peak value is determined after 1.2 s processing time.

e i o g o g Y sy g A gy BT

External GATE inpu_té nal

(@ 200V 5.00V ]||'2 Ops 500MS/s @ - |2618 2016|
l+v1.98000us 10k points 3.50V J[16:56:14 ]

Fig. 26 External GATE Input Signal Timing

*The external GATE input signal is LV - TTL level. Lower level of 0.8 V or less is judged as High level above 2.0 V. The

maximum input voltage is 5V.

8. 2. Data discard by VETO signal timing
If you want to discard the event data at that time due to external conditions at the occurrence of an event, input the LV -

TTL level signal to the front panel LEMO connector "VETO". It is the opposite effect of "GATE". Measurement is

performed when it is Low, but not when it is Low. The timing is the same as GATE mentioned above.
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8. 3.

Caluculation method of full width at half maximum (FWHM)

The calculation method of Full Width at Half Maximum (FWHM) in "status” tab is as follows.

FWHM
fmax
P1 Lo L3 P3
fmax*1/2 L1
P2 P4
y offset
ROI start x1 x2 ROI end

Fig. 27 FWHM calculation

Detects the maximum value fmax between ROI Start and ROI end in the histogram.

Connect the intersection of the histogram and ROI start with the intersection of the histogram and ROI end
with a straight line. Calculate the background offset (offset) by obtaining the intersection of the straight line
and the line drawn vertically from the peak value fmax to the x axis.

Calculate half (1 / 2) of the part obtained by subtracting offset from fmax and draw a straight line L1 parallel
to the X axis.

Calculate two points where the histogram and L1 intersect, we detect the intersecting before and after
points P1 and P2, and P3 and P4.

A straight line L2 connecting P1 and P2 and a straight line L3 connecting P3 and P4 are drawn.

Calculate the X coordinate x1 of the intersection of L1 and L2 and the X coordinate x2 of the intersection
of L1 and L3.

N o (o) b~

The difference between x2 and x1 is FWHM
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8. 4. Calculation method of gross count and net count

"Gross" count and "net" count in the "ROI" section are calculated by the Kobel method.

Ne

ROI start ROI end

Fig. 28 Gross count and net count calculation

1 The "gross" count is the sum of the counts between ROI Start and ROI end.

The "net" count is the net count of the peak minus the background count from the "gross” count (hatched in blue

in the above figure).

The background count connects the intersection point ns of ROI start and spectrum, and the intersection point
3 ne of the spectrum with ROI end with a straight line. 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
(1) Inhistogram mode

In energy calibration, to convert X axis unit scale of graph to energy (eg keV), two-point calibration is performed by
using 2 energy peak centroid and peak energy value. One-point calibration is also possible.

:0] — —— Refer to the "centroid (ch)" value of ROI 1/ ROI 2 displayed in "ROI" at the

T (eh) (ch) top of the graph. Set "ROI start (keV)" and "ROI end (keV)" with "ROI" on
ROIL @ 9446 9446.99 the upper side of the "calibration™ tab. Or set the range of ROI 1 and ROI 2
ROIZ :10728 10729.54

by moving the cursor on the graph.

calibration

Dch O« o manial | calbraben | Select the radio button "keV" with "calibration” at the bottom of the

ROI centroid(ch)  energy [keV) n H . " " . . " H " H . n

Romi [o]. swes . 1 210w calibration" tab. In "calibration” on the lower side of "calibration” tab,
RO [o] - wmssr - um b 0.000 select "ROI 1" and "ROI 2" for ROI.

RO

end | ens " "
e b an e Set to "peak (keV)" to what keV the energy of each peak of ROI 1/ROI 2

ROIL: [CHL [o]||1164 [{|ues |4 um & corresponds.
ROTZ : [CH1 E| 1227 B 1382 f| 1332 =

calibration ) . ) . . . . .

Deh O @kev () manusl | [ calbration Clicking on the "calibration" button automatically reflects the inclination a
ROI centroid{ch)  energy (kev) and intercept b of the linear equation y = ax + b calculated by the following
ROIL [y |- o559 - 1173 3| 0124 f lainthe | "3"and "b"

ROIZ2 El - 10729.53 - 1332 b | 1831 Ormu a In t e OWGI’ a an *

e TR ] -

- i = li==

7000 1 1 7000-] i |

6500-] i i 500} ! i

o o = o

s000-} ! | , 50 ! |

€ asoo -} | | ga;mi | i

= - = i

2500-} ! | 2500} | |

2000-] 1 I 2000} | |

= R 55 i

1000 | i 1000 | i

1 m | | o m____.__—-——-*._\ ‘

I 00 200 X 183075 0 o o 0 1; 12

Fig. 29 Before Energy Calibration (Left) After Energy Calibration (Right)

a = (peakl - peak2) / (centroidl - centroid2)
b=y-—ax

In case of the center grid of Co-60 at 1173 keV is 9446.99 ch and the centrid at 1332 keV is 10729.53 ch,

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

Therefore, it is automatically reflected as "0.124" in "a" and 1.831 in "b", and the unit scale in the X axis is created
with the linear expression 0.124 * ch + 1.831.
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(2)  InMulti Channel Scaler (MCS) mode
Select "manual” in the "calibtaion” tab. Set "dwell time" to "manual a" and "0" to "manual b", execute the time
calibration by executing the “calibration™ button.

As with the energy calibration described above, in order to set the X axis unit scale of the time calibration graph to
time (example: us), two-point calibration is performed using the centroid of two peaks and the peak time value. One-
point calibration is also possible.

Set "dwell time" and “caliration” to "ch" and start measurement. Refer to the

RO
ROI M. Fj:";‘ fjﬁ';mm “centroid (ch)" value of ROI 1/ ROI 2 displayed in "ROI" at the top of the
o - 2550 zéun - graph. Set "ROI start (ch)" and "ROI end (ch)" with "ROI" on the upper side
) ) of the "calibration" tab. Or set the range of ROI 1 and ROI 2 by moving the
ROIZ 10000 10000.31
cursor on the graph.
calibration
SO O s O Orens [Labeion || goja0t the radio button "us” with "calibration” at the bottom of the
ROIT centroid(ch)  pessk {us) . . . . . . .
ROIL [»]- 03 - 100 =000 “calibration" tab. In "calibration" on the lower side of "calibration" tab,
RO [w]- w025 - 4 b|0.000 select "ROI 1" and "ROI 2" for ROI.
ROI
Ro! ROLsart ROl end Ipﬂé;k Set to "peak (us)" how many microseconds each peak time of ROI 1/
ROTL: [CHL [ PR P [Fropme ROI 2 corresponds.
ROIZ: |CHI [o]|351  Fed{415 & s00 +
calibration
o Ons @us Oms Os=c Omeneal| [ ez ||| Clicking on the "calibration™ button automatically reflects the inclination a
ROl centroidch)  pessk (us) and intercept b of the linear equation y = ax + b calculated by the following
ot [o] - 20 ROl e formula in the lower "a" and "b"
ROIZ [w]- 10000.25 00 b | 0.000

2200}
200-]

1200} 1200}

1000 2000 3000 4000 5000 6000 7000 00D 9000 10000 11000 12000 13000 14000 15000 16383 I I EIE W e 0 I 0 40 4 E0 SR 60 EEML
h time(us)

Fig. 30 Before Energy Calibration (Left) After Energy Calibration (Right)

a = (peakl - peak2) / (centroidl - centroid2)
b=y-—ax

In case of the centrid of the time difference 100 us peak is 2500 ch and the 400 us centrid is 10000 ch,
a=(400-100) /(10000 —2500) = 0.04
b =400-0.004 * 10000 =0

Therefore, it is automatically reflected in "a" to 0.04, "b" to 0, and the unit scale on the X axis is created with the linear
expression 0.04 * ch + 0. In addition, basically "a" is equal to the value set in "dwell time".
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O. Guarantee provision

The warranty conditions of "our products” are as follows.

Warranty period One year from date of purchase.
Repair or replacement will be carried out in case of breakdown even though you have used
Guarantee contents
correctly according to this instruction manual within the warranty period
We do not warranty if the cause of the failure falls under any of the following.
(1) Failure or damage due to misuse or improper repair or modification or disassembly.
(2) Failure and damage due to falling etc.
(3) Breakdown / damage in harsh environments (high temperature / high humidity, under
zero, condensation etc.).
Out of warranty
(4) Causes other than the above, other than “our products”.
(5) Consumables.
(6) Natural disasters such as fire, earthquake, flood damage, lightning, etc. and breakdown
due to theft.
(7) When the cause of the malfunction is found to be wet

NOTE: To use our products, you agree to all the above items.

CONTACT INFORMATION

TEL +81-29-350-8011

FAX +81-29-352-9013

Email order@techno-ap.com

URL http://ww.techno-ap.com

ADD 2976-15 Mawatari, Hitachinaka-shi, Ibaraki, 312-0012, Japan

[Business Hour]: Monday to Friday, 9:30 to 17:00 (Japan Time)

Distributor or Agency
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Warranty

This warranty promises to guarantee the product free
under warranty conditions within the warranty period.

Product name USB-MCA4

Model APG7400A. APG7400A(DM). APGT7400A(DM)-MCS. APG7400A(DM)-COIN,
APG7400A(DM)-COIN-MCS

S/N

Warranty period One year from date of purchase

Purchase date

Sales store

Customer Name

Customer Address

Customer TEL number

* Please keep the warranty certificate and documents that can be proved on the purchase date. It is
necessary for warranty and repair.
* This product warranty card will not be reissued so please keep it in a safe place.

* Even during the warranty period, costs may be incurred for repair or replacement. Please read the

contents of "Safety Instruction and disclaimer" carefully and use it correctly.
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