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1. Safety Precautions / Disclaimer

Thank you very much for purchasing the digitizer APV8108-14 (hereinafter "This board") 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

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

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

® Do not apply a power supply that exceeds the rating.

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

A Note

® |[f there is smoking or abnormal heat generation in this device, turn off the power
immediately.

® This board may not work properly in noisy environments.

® Be careful with static electricity.

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

Warranty policy

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

Warranty period One year from date of purchase.

Repair or replacement will be carried out in case of breakdown even though you
Guarantee contents have used 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.

Out of warranty ] ] ) )
3. Breakdown / damage in harsh environments (high temperature / high
humidity, under zero, condensation etc.).

4. Causes other than the above, other than "our products”.

5. Consumables.

3 TechanoAP Co., Ltd.
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2. Overview
2. 1. Overview

The APV8108-14 is a waveform analysis board that uses a high-speed, high-resolution ADC. Real-time
analysis at 1 GHz with FPGA, high speed processing without dead time by signal processing is realized
with high time resolution and high throughput. All ADCs operate synchronously with a 1 GHz clock and can
be used for signal analysis from multiple high-speed scintillation detectors. In addition, it supports

synchronous processing of multiple boards, and can easily be extended to multi-channel analysis.

Anode
inat V] T 5
Combination of 1 i
i . 4 Controller
conventional multiple ; onC Energy (CAVAC, |1
modules i Rise,Fall, \QACE) :
! Total ' ]
i -—>PSA !
) s~ __--”T.‘iét—-Data
Integrated functions of Anode (Time, Energy)
various modules oot . APV (Rise, Fall, Total) .
8108 (Ethernet)

Fig.1 Function

This manual describes the software for measuring and controlling this device.

*"list* and "event” in the text are equivalent.

*"hist" and "spectrum" in the text are equivalent.
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2. 2.

(1)  Analog Input
* Number of channel
* Input range
* Input impedence
(2) ADC
» Sampling frecuency
* Resolution
* SNR
(3)  Performance
* QDC output
+ Time resolution
(4) MCA
» Measurement mode
* Tranfer rate
(5)  Interface
* LAN

(6) Form
« VME type

(7)  Consumption current

+5V
+12V

(8)  Application
* OS

* Screen resolution

Specifications

8 channel
+1V
50Q

1GHz
14-bit

68.3 dBFS @ 605 MHz

2 Mcps and more
3.90625 ps

Wave mode, Histogram mode, List mode, List-Common mode

Appx. 20 Mbyte per second

Ethernet TCP/IP 1000 Base-T (at List data acquisition)

UDP (When sending / receiving config data, receiving status data)

APV8108-14

6.0 A (Max.)
1.0 A (Max.)

Windows 7 version or later, 32-bit or 64-bit
Recommend HD (1366 x 768) or more

2. 3. Revision History
Version 1.0 May 2018 First edition
Version 1.1 June 2018 Correction of errors
Version 1.2 July 2018 Correction of errors
Version 1.3 August 2018 Correction of errors
Version 1.4 September 2018 Correction of errors
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3. Appearamce
3. 1. Appearance

1)
2

(4
6
€S))

Pic. 1. APV8108-14

1 | LED P: Power ON, V: Not used. E: Not used.

2 | CH1toCHS8 LEMO connector for signal input. Input range: £ 1V, input impedance: 50 Q.
LEMO connector for synchronous timing signal output.

3 | SYNC-O o ) )
Outputs a timing signal to adjust the time between boards.
LEMO connector for synchronous timing signal input.

4 | SYNG- o ) ] )
Input a timing signal to adjust the time between boards.
LEMO connector for external clock signal output.

5 | CLK-O )
Outputs a 25 MHz TTL signal.
LEMO connector for external clock signal input.

6 | CLK-I It can be operated using an external clock.
Turn on the power after inputting the 25 MHz TTL signal.
LEMO connector for external signal input.

7 | VETO . o . _
Disable data acquisition during “High”.

s | caTE LEMO connector for external gate signal input. Input TTL signal.
Data acquisition is enabled while the input is "High".

9 | LAN RJ45 connector for Ethernet cables. 1000Base-T.

NOTE: Connect the SYNC-O and SYNC-I by using a cable.

6 TechanoAP Co., Ltd.
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4, Setup
4, 1. Instration of the application

The application for APV8108-14 (hereinafter referred to as “the application”) runs on Windows. When using
it, it is necessary to install this application's EXE (executable) file and National Instruments' LabVIEW Run-
Time Engine on the PC used for measurement.

Installation of this application is performed by the installer included in the attached CD. The installer includes

an EXE (executable) file and the LabVIEW Run-Time Engine, which can be installed at the same time.

The installation procedure is as follows.

1 | Loginto Windows with administrator privileges.

"Setup.exe" in the "Installer” folder in the supplied CD-ROM. Proceed with the installation
interactively. The default installation destination is "C: ¥ TechnoAP".
3 | "Start button"-"TechnoAP"-"APV8108-TOTAL-FALL" is executed.

To uninstall, select "APV8108-TOTAL-FALL" from "Add or Remove Programs" to remove.

4, 2, Connection

Connect this device and PC with an Ethernet cable. Use a cross cable depending on the PC. Use

a switching hub when using a hub.
SYNC-O terminal-SYNC-I terminal connection
Connect the APV8108-14 SYNC-O and SYNC-I pins together.

Pic. 2: SYNC-I/ O terminal connection example
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4, 3. Setup of the network

Turn on the power of the PC and change the network information of the PC.

192.168.10.2
IP Address
1 *Any value except 192.168.10.128
Sub-net mask 255.255.255.0
Default gateway 192.168.10.1

2 | Power on the VME rack. Do not operate anything for 10 seconds after power on.

Check the communication connection between the PC and this device. Execute the ping command
at the Windows command prompt to check whether the device and PC can be connected. The IP
address of this device is on the board. The network information of this device at the time of shipment

from the factory is as follows.

192.168.10.125
IP Address .
*The following is an example at 192.168.10.128.
Sub-net mask 255.255.255.0
Default gateway 192.168.10.1
> ping 192.168.10.128

———
———
—r

=1
=1
=1
=1

—
—
=

Pic. 3: Communication connection check, ping command execution

Launch this application on a PC.

*When starting this application, an error message of the content that failed to connect with the device

may be displayed. The main causes are as follows.

1. The port definition in the "System" section in the configuration file “config.ini" has an incorrect
value. In particular, "DevConfigPort = 4660", "DevDataPort = 24", "SubnetMask =" 255.255.255.0
™ "Gateway =" 192.168.10.1 ™, "ChNumber = 16" are important.

4 | 2. The LAN cable on the PC side is not fully inserted.

3. The LAN cable on the device side is not fully inserted.

4. The power of this device remains OFF or the LAN cable is broken.

5. The network setting on the PC side is DHCP.

6. The network settings on the PC side are not configured with private addresses (192.168.10.2 to
255 excluding 192.168.10.128).

7. The power saving mode of the PC is functioning.
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8. Wireless LAN of PC is enabled.

If the above cause does not start up properly, please try the following method.

After confirming the cable connection etc., restart this application.

9 TechanoAP Co., Ltd.
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5. Screen of the

application

5. 1. Startup screen

The following opening screen is displayed when you launch “Start”-“TechnoAP"-*‘APV8108-14"

Pic. 4: Startup screen

The contents of each item are as follows.

Menu

It consists of "File", "Edit", "Calibration", "Config", "Clear", "Start" and "Stop".

File - open config

Load configuration file

File - save config

Save current settings to a file

File - save histogram

Save current histogram data to file

File - save wave

Save current waveform data to file

File - save image

Save this application screen as PNG format image

File - quit

Finish

Edit - copy setting of CH1

Reflects the setting of CH1 in the "CH" tab to the settings of all other CHs

Edit - IP configuration

Change IP address of display device

Calibration

Run calibration. Execute if there is a disturbance in the wave waveform

Help

Open the description of the current tab in pdf format

Config

Send all settings to this device

Clear

Initialize the histogram data in this device

Start

Send measurement start to this device

Stop

Send measurement stop to this device

10 TechanoAP Co., Ltd.
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Tab
config Settings related to this device settings and measurement
file Settings for saving waveform and list data
save Display of input waveform, CFD waveform, QDC waveform
spectrum Histogram display
timespectrum Display time difference spectrum from time information of list data
CH section

Display the status of each CH.

output count The total number of output events
output rate (cps) Number of output events per second
deadtime (%) Ratio of dead time

ROl section

Display the calculated result between ROIs.

peak (ch)

ch of the 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)

CPS of counts between ROIs

net (count) Sum of counts minus background between ROIs

net (cps) CPS of the count minus the background between ROIs

FWHM (ch) Half width (ch)

FWHM (%) Half width (%6). Half-width + ROI defined energy x 100

FWHM Half width

FWTM 1/10 width

Other

device Select the device to be measured

P address It is defined in the configuration file, and the IP address of the device
selected by "Module" is displayed.

memo You can enter a memo for image storage.

acq. LED Blink while measurement

save LED Blink while saving list data

error LED Lights up when an error occurs

ode Display "hist", "wave", "list" or "list-com". Please note that the above modes
may not be available depending on the configuration of the option.

measurement mode Display "real time" and "live time"

measurement time Set measurement time

11 TechanoAP Co., Ltd.
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el fime Real time of the effective first CH (actual measurement time). It is equal to
measurement time at the end of measurement

ive fime Effective first CH live time (effective measurement time). The value of real
time minus the value of dead time.

file size (Byte) Display the file capacity (Byte) while saving event data.

sampling Display sampling frequency of display device

12 TechanoAP Co., Ltd.
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o. 2.

Config tab

3 APVB108-TOTAL-FALL [E=ENEN
File Edit calibration Tool | Config Clear Start Stop
device [Devt  [o]  IPaddress [192.168.10.128 | memo | lecalll el femodll oo hist M
g: output output deadtime :gl[ peak  centroid peak gress gross net net  FWHM PWHM  PWHM FWTM | measurement .
Ho. count  rate(cps) (%) Ho. (ch) (count)  (count)  (cps)  (count) (eps)  (ch) (%) real time
cH : 0.00 0.00 0.00 ROI1 0 000 0000  0.000 NaN  0.000 Nall 0.0 0.000 0.000 0.000| mesuement  94.00:00
cH2 - 0.00 0.00 0.00 ROZ: © 000 0000  0.000 HaN  0.000 HaN 0.0 0.000 0000 0.000| "™
cH3 : 0.00 0.00 0.00 ROD 0 000 0000  0.000 NaN  0.000 Mal 0.0 0.000 0.000 o0000| ™™ 00:00:00
cHa 0.00 0.00 0.00 ROI4 0 000  0.000  0.000 NaN__ 0.000 NaN 0.0 0000 0.000 0.000| . . 00:00:00
cHs 0.00 0.00 0.00 ROIS 0 000 0000  0.000 NaN  0.000 NaN 0.0 0.000 0.000 0.000 T
cHe 0.00 0.00 0.00 ROIE 0 000 0000  0.000 HaN  0.000 HaN 0.0 0.000 0.000 0.000 | fiesre(Byie) 0.000
cH7 0.00 0.00 0.00 ROF: © 000 0000  0.000 NaN  0.000 NaN 0.0 0.000 0.000 0.000
cHe 0.00 0.00 0.00 ROIB: 0 000 0000  0.000 NaN  0.000 Mal 0.0 0000 0000 0000| ="FO 16 E
config | fie | wave | spectrum | timespectrum |
signal baseline CFD CFD CFD  QDC QDC fele o) QpC QpC
delay restorer  threshold Ming  function  delyy  wak  sumfpeak pretrigger ter integral  full scake LD
signaltype  (ns)  polarity fiter(ys) (digt)  type (mulipk) (digt}  (digit) (ns) (ns) range(ns) {multipke) (gt}
. [nomalsig [¢][l0  F|[pes[+][as [£]|20 FH||CFD [+] =021 [+]|5s [+ 14 R
malsig [0 Fo||pes[< ][4 [=]]|20 KH|[cFD [&][=021 [£]5ns [+] [
: (nomalsig [0 RH|[mes[<]|an  [<]/|20 KH|[cFp [£] |2t [£] 5 [=] 14 R
< |nomalsig [L][[0  F&H|[pes[< ][40 [<][20 K|[cFD [<][=02t [L][5ns [<] 14 1
: |nomalsig [L][[0  F&H|[pes[< ][40 [<][20 K|[cFD [<][=02t [L][5ns [<] 14 B
: [nomalsig [w |0 FH||pes[v]|4n  [][|20 KH|[cFD [+][=021 []5ns [+] 144 R
: [nomalsig [o]l[0  F&d||pos[« ][40 [+][|20 KH|[cFD [+][=0.21 [+]5ns [+] 144 | -
: |nomalsig [« ][0 F|[pes[+] 40 ~]|20 FH||cro [+] =021 [<][5ns [+ 144 [
fall total ]
mode stopent startent stopent fullscake
hist (digi) _ (digh) _ (digt) _ (muttiple)
+ [ KH|[s  Ki||w K[z kv [4]
";T;":'E"‘"""‘ L P ) | T
Lo R o | | T | | T
mgﬂm‘ che: |0 RH|[20 KH||s R[5 B[ B[z || [&]
[0 F] cHs |10 Be|[20 FHf|s R[5 FH|[10 BH||20 B|[11 =]
) cHe: |10 Fe|[20 BH[|s  BH|[5 k|| BH[20 ||V [&]
st read bytelby) - [Cltime specinum ORjoFF R P | S S ) O
[eneray spectrum onjorF ae: [ Rl Rz K[z RBile Ki[» K 5]

Pic. 5-1: config tab, upper part

The contents of each item are as follows.

CH enable

CH availability.

Normally, set all channels to enable (pressed).

signal type

Select the type of input waveform.
Set to “fast sig” when inputting NIM signals or timing signals.

For others, set "nomal sig".

signal delay

The input signal is delayed internally in this device.

The maximum delay time is 2 ps.

polarity

Select the polarity of the input signal from “pos” for positive polarity and “neg” for negative
polarity.

baseline

restorer filter

Set the time constant of baseline restorer.
Set from Ext (without AutoBLR), Fast, 4 us, 85 us, 129 us, and 260 ps.
Normally set to 85 ps.

threshold

Set the threshold for waveform acquisition of the input signal. The unitis digit. The setting
range is 0 to 8191. While watching the "raw" waveform in wave mode, set the value

higher than the noise level.

Set above noise

threshold — D —— J\/\/\/\/\/\/\/\/\/\/\fL\
TDC, QDC T |
calc enable

rise edge

13 TechanoAP Co., Ltd.
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timing type

Select the waveform for time stamp from CFD waveform and LED (raw waveform).
Leading-Edge Timing (LET)
It is the timing when a certain trigger level t is reached.

Trigger acquisition timing is different if the wave height changes as a'and b'.

Lo N ---

m\-
o

Pic. 6: Concept of Leading-Edge Timing (LET)

14 TechanoAP Co., Ltd.
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Constant Fraction Discriminator Timing (CFD)

Input signal
a
V1
............................. b
A
VAN SR w2 .
Input signal multiplied by CFD function and inverted
¥+ vercrofuncion
U A Attt I d
V1 * CFD function c

Delay the'input signal by CFD Delay

Pic. 7: Concept of Constant Fraction Discriminator Timing

Generate the waveforms "c, d*, "e, f* and "g, h" in the table below for the different waveforms "a, b" in the

figure above.
Waveforms cand d Waveforms a and b multiplied by the CFD function and inverted
Waveforms e and f Waveforms obtained by delaying the waveforms a and b by the CFD delay

Waveforms obtained by adding waveforms ¢ and e and waveforms obtained

Waveforms g and h )
by adding d and f

CFD, which is the zero-cross timing of waveforms g and h, is characterized in that its value remains constant

even if the wave height changes, provided that the rise time of the waveform is the same.

15 TechanoAP Co., Ltd.
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Magnification to reduce the original waveform for CFD waveform shaping.
Set from 0.03 times, 0.06 times, 0.09 times, 0.12 times, 0.15 times, 0.18 times, 0.21
times, 0.21 times, 0.25 times, 0.28 times, 0.31 times, 0.34 times, 0.37 times, 0.40
times, 0.43 times, 0.46 times.
CFD function
Waveform
XU.
0.06 >
x0.46
=2
Set the CFD delay time.
This board sets in 1 ns step from 1 ns to 24 ns.
CFD delay WaveformL
24ns >
Set the threshold for timestamping. The unit is digit.
While viewing the waveform of "CFD" in wave mode, set the value near the zero-cross
position.
Time Stamp
CFD walk
WALK
Select the output format of QDC data.
Select from PEAK value and SUM value.
When PEAK is selected, the value When SUM is selected. FILTER is
QDC sum or of PEAK for the raw waveform is applied to the raw waveform and
peak output as a QDG value integrated value is output as QDC
value L
Raw Filter
Waveform ’ k

16 TechanoAP Co., Ltd.
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QDC pre trigger

Set the timing to start waveform shaping for integral value calculation.
Select from 0 ns, -8 ns, -16 ns, -32 ns, -40 ns.

Start integration from the previous time
by the pretrigger setting value
Integration
start point,

«

Integrati

-8ns Ons

QDC filter

Set the time constant for shaping the waveform for integral value calculation.
The setting is selected from Ext, 10 ns, 20 ns, 50 ns, 100 ns and 200 ns.

Tlme constant: 10 ns
waveform

Time constant: 200 ns
e N

QDC integral

range

Select QDC integration time.
The range is 0 ns to 32000 ns.

In case of Integral range 100 ns In case of Integral range 200 ns

< <
/100ns /{ntegral range~200ns

—8ns Ons —8ns Ons

QDC full scale

Set the gain of QDC data.
The setting is selected from 1/1, 1/2, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128, 1/256, 1/512.
Make the QDC value be less than 8191.

/1y, QDC = 400
L» QDC = 200

)Ategration Value: 400

—8ns Ons

QDCLLD

Set the Lower Level Discriminator (LDC) of QDC. The unit is digit.
Integration values below this threshold do not acquire timestamp data and integration

value data. Set to a value smaller than ULD. The setting range is 0 to 8191.

QDC ULD

Set the Upper Level Discriminator (UDC) of QDC. The unit is digit.
Integrated values above this threshold do not acquire time stamp data and integrated

value data. Set to a value larger than LLD. The setting range is 0 to 8191.

OR eable

Set the OR output to the front panel AUX terminal. It can be set for each CH.
One pulse TTL logic is output for the event after passing LLD and ULD. (optional)

* Not shown in the photo on page 13.
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Set the TTL logic pulse width. It can be set from 8ns to 1000ns. (optional)
OR length )
* Not shown in the photo on page 13.
B} APVB108-TOTAL-FALL | =0 =R
File Edit calibration Tool | Config Clear Start Stop
devie [Devl [o]  1address [192.168.10.128 | memo | el =l femdll oo hist v
CH output output deadtime 2311 peak  centroid peak g gross net net  FWHM PWHM  FWHM FWTM | measurement |t
No. «count rate(cps) (%] No. chy (ch) (count)  (count)  (cps) (count) (cps)  (chy (%) mode real time
CHL 0.00 0.00 0.00 ROT1 o 0.00 0.000 0.000 NaM 0.000 MaM 0.0 0.000 0.000 0.000 guaasuremem 24:00:00
CH2 0.00 0.00 0.00 ROIL2 : o 0.00 0.000 0.000 NaN 0.000 MaN 0.0 0.000 0.000 0.000 e
CH3 - 0.00 0.00 0.00 ROI3 - L] 0.00 0.000 0.000 NaN 0.000 NaN 0.0 0.000 0.000 0.000 real time 00:00:00
CHa - 0.00 0.00 0.00 ROI4 o 0.00 0.000 0.000 NaN  0.000 MNaN 0.0 0.000 0.000 0000 . .
CHE - 0.00 0.00 0.00 ROIS L] 0.00 0.000 0.000 NaN  0.000 HaN 0.0 0000 0000 0.000 00:00:00
cHe : 0.00 0.00 0.00 ROIS o 000 0000  0.000 NaN  0.000 Hal 0.0 0.000 0.000 0.000 | fiesz=(Byte) 0.000
CH7 0.00 0.00 0.00 RO7: @ 0.00 0.000 0.000 NaH  0.000 HaM 00 0.000 0.000 0.000
Che 0.00 0.00 0.00 ROIE o 0.00  0.000  0.000 NaN  0.000 HaN 0.0 0000 0.000 0.000| 2"Pn9 16 L
cenfig | file | wave | spectrum | timespectrum
p s thriokd W0 fcion  Guy ook sk e e el e O
P’hﬁi ﬁher(ui [d:g’rt)- type . [mumuﬂ [dg'n)i [tﬁg'rt)A (ns) (n: _ n"gE["S.) {multiple) (digity ‘
}:{:ia: ix ;-(cmixu:znis: i:; }:| ii: }-:|
K| |pes[w]f|an  [+][20 F|[cFD [« ]x021 [«]|[5ns [+ ][15 R [«]|19+  FA
FA||pes[w |40 [«] |20 F||cFD [« ]x021 [<]||5ns [+ ][15 R |su [«]|19s A (]
Fd|[pes[=] [ [=]|[20 R|[cFo [=] o2t [&][sns [<]]|15 FH||su [«]14¢ FH
" fall fall total total
mode startcnt stopent  startent  stopent
st NN T
—— o
mg"‘*”‘ cHe
o
list read byte(byte) [[time spactrum ONfOFF o
16000 A [Flenergy spectrum ONfOFF CHE
Pic. 5-2: config tab, lower left part
Select from hist, list, wave, and list_com
hist: Integrate the input signal and display the spectrum.
wave: Digitize the input signal and display the waveform.
J list: Regarding the input signal, time information, CH information and integration
mode
information are regarded as one event, and output and stored as a binary file. Also
used when acquiring the time spectrum.
list_com: Use when measuring in time between boards. Use CH1 as a common
signal input terminal and input a fast-rising pulse with little jitter after start.
Select from real time and live time.
mesurement mode ) ) )
The measurement is completed in the selected time mode.
mesurement time Set the measurement time. It is up to 8760 hours.
list read byte Set the unit reading number. It will be fixed at 16,000 bytes.

time spectrum on/off

Select whether to display time spectrum while acquiring list data in list mode. If you
want to obtain only list data, uncheck it.
NOTE: Selecting that check box during high count measurement will delay

the acquisition of list data.

on/off

energy spectrum

Select the presence or absence of spectrum display while acquiring list data in list
mode. If you want to obtain only list data, do not select the check box.
NOTE: Selecting that check box during high count measurement will delay

the acquisition of list data.
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2 APVB108-TOTAL-FALL =rlcEm |22
File Edit calibration Tool | Config Clear Start Stop
devie [Devl  [o]|  IPoddres (19216810128 | memo | Ll f=vel Lemodl oo hist M
CH ROT
cH output output deadtime ROL pezk  centroid peak gross grass net net  FWHM PWHM  PWHM PWTM | measurement I ti
Ho. count rate(cps) (%) No. () (ch) (count)  (count)  (cps}  (count) (cps}  fch) (%) mode real time
€HL = 0.00 0.00 0.00 ROIL: 0 000  0.000  0.000 NaN  0.000 Hal 0.0 0.000 0.000 0.000 | measurement  94.00:00
cHz - 0.00 0.00 0.00 ROZ: 0 000 0.000  0.000 HaN  0.000 HaN 0.0 0000 0000 0000 ™
a8 L o.00 0.00 0.00 ROB: 0 0.00 0.000 0.000 NaN  0.000 MaN 00 0000 0000 0000 "M 00:00:00
CHa = 000 0.00 0.00 ROM: 0 0.00  0.000 _ 0.000 HaM__ 0.000 MaN 0.0 0.000 0.000 0.000 | . .
O 0.00 0.00 0.00 ROIS: 0 0.00 0.000  0.000 NaN  0.000 NaN 0.0 0000 0.000 0.000 00:00:00
cHe - 0.00 0.00 0.00 ROI6: 0 000  0.000  0.000 NaN  0.000 NaN 0.0 0.000 0.000 0.000 | fieske(Byis) 0.000
G 0.00 0.00 0.00 ROIZ: 0 000 0000  0.000 HaH  0.000 HaN 0.0 0.000 0.000 0.000
cHe = 000 0.00 0.00 ROIE: 0 000 0000 0000 MNaN 0000 MaN 00 0.000 0000 0.000| "9 16 L
config ‘ file | wiave | spectrum | fimespactrum |
signal baseline - CFD CFD CFD  QDC Qpe Qe QDC QpCc  QDC Qpe
delay restorer  threshold BMing  funcbon  dely  wak  sumjpesk pretrigger fiter  integral  fullscale LLD, uLD
sgnaltype  (ns)  polarty fiter(ps) (din#)  type (multipke)  (digt)  {digit) (ns) (ns) range(ns) (mulipke) (digt)  (digit)
: [nomalsg [+ W [« cFo []|[=021 [][sns [][15  Fed][sum [ [-24ns[][1ons [<][144  Fd][r [][10 FH][e000 F&]
[=][o  Fi|[pos[] [ [=] CFD [« ]|[x0.21 [][5ns [<][15 I+ [=] [-24ns[=] [100s [=] 124 F&l|[1r1 [=][10 F+d|[e000 4]
[=][o Fi|[pos[=] [ [=] CFD [« ]|[=021 [<][5ns [=][15 Foi|[sum [<]|[24ns[=][10ns [£] |12 F&i|[11 [=][10  F+d|[e000 4]
e H|peslc] [ [ CFD [ [021 [o][5ns [<]|15 K| [sum [<][2onso]|[tons [o][12a  Fo|[wr [][1e | [eo00 (5
[<][o Fd|[pes[<] [ [<] CFD [ ]||x0.21 [« |5ns [«]|[15  F&|[sum [<] [-24ns[<]|[10ns [« ]|1a4 KH|[11 [<][10  F&|[eo00 |4
[<] - W [<] CFD [ ]||=021 [ ]|5ns [« ][15  ||sum [ ]f[-24ns[< ] [10ns [« ]| 14 Ff|[w1 [<] |10 |H|[ o0 &
[=l[e Hi|[pesle] [ [=] CFD [ ]|=0.21 []|5ns [<][15 F&H|[sum [<]|[-24ns[< ] [10ns [][12a [ [4/1 [][10 || [e000 |4 [ms
[ Fi|[pesle] [ [=] cFD [o]||=021 [«]|5ns [<][15  Fe|[sum [<]|[24ns[< ] [10ns [<][1ea I [5/1 [<][10 | [s000 |
rise rise fall fall tofsl  tol  PSA
mede startent stopent startent stopent startent stopent  full seale
(digit)  (digh)  (digh) (digit)  (digh)  (digil}  (multiple)
cn: [0 B[ BH[s B[s B[ B2 B [+
measurment mode anz: w0 B[ Ki[s K[s K[ B2 kv [<]
=
cHz: | B[00 KH||s BH|[s KH|[e K[| K| (1 [«
measurement cie: [ K| K[s B|[s Ki|[w K[ K|vr []
time(ser) =
cHs: (o KH|| KH||s KH|[s || K| K11 [+]
CHe - |10 B2 RH||s K| K|\ BH||2o K[|y [«
i L~
Tmmbm[me' [[time spectrum ONfOFF ar: (o B» B Bl Fio B> L
16000 —
_ [Clenergy spectrum ON/OFF cHe: [0 RH|[2 R[5 BH|[s K| K| B[ [o]

Pic. 5-3: config tab, lower right part
PSA section
Settings related to PSA (Pulse Height Analysis) calculation. Set three integration ranges: RISE (rising
portion of acquired waveform), FALL (falling portion), and TOTAL (entire waveform), which are data in list

mode.

In PSA calculation, if the input waveform is negative, it is inverted to be positive and the waveform is always
considered positive.

Start position of the target range of integrated value RISE in the rising part.
rise startcnt | Set the range in front of the position beyond the threshold.

The setting range is 1 to 498 (498 ns =498 x 1 ns).

End position of the target range of the integral value RISE of the rising part.

rise stop cnt | Setthe range to integrate from the above "rise start cnt".
The setting range is 1 to 16383 (16363 ns = 16383 x 1 ns).

Example of calculation of RISE value:

* Please refer to the image on the next page.
In the case of set threshold: 50, rise start cnt: 5, rise stop cnt: 8 and PSA full scale: 1/1, integrate the green

frame part, starting 8 points from 5 points before the threshold You The integral value is multiplied by PSA
full scale to obtain the RISE value of the list data.
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RISE En=

mra BE
oA EE

Wave [y

digit

___________________________________________________________________________________________________

1 1 1 1 1 || 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1
10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70
Point

Pic. 6: Setting example of rise start cnt and rise stop cnt

Start position of the target range of the integrated value FALL at the falling edge.
Set the start position of integration range from the position exceeding threshold.

fall start cnt ) )
The setting range is 1 to 16383 (16383 ns = 16383 x 1 ns).
Set a value smaller than "fall stop cnt" described below
End position of the target range of integral value FALL of falling part.
Set the range of integration from the above "fall start cnt".
fall stop cnt

The setting range is 1 to 16383 (16383 ns = 16383 x 1 ns).

Set a value larger than the "fall start cnt" described above.

Example of calculation of FALL value:

In the case of set threshold: 50, fall start cnt: 5, fall stop cnt: 25, PSA full scale: In the case of 1/1, the FALL
value exceeds threshold and integrates the blue frame part in the figure below for the 5th to 25 points. You
The integral value is multiplied by PSA full scale to obtain the FALL value of the list data.

fall gtart mrsE  [BE
140- FALL - [

m oAl EE
20 ‘ i X i Wave Q

digit

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 || 1 1 1 1 1 1 1 1 1 1 1
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 38 60 62 64 66 68 70
Point

Pic. 7: Setting example of fall start cnt and fall stop cnt
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Start position of the target range of the waveform integral value TOTAL.
total startcnt | Set the range in front of the position beyond the threshold.

The setting range is 1 to 498 (498 ns =498 x 1 ns).

End position of the target range of the waveform integral value TOTAL.
total stopcnt | Set the range for integration from the above "“total start cnt".
The setting range is 1 to 16383 (16383 ns = 16383 x 1 ns).

Example of calculation of TOTAL value:

In the case of set threshold: 50, total start cnt: 5, total stop cnt: 50, PSA full scale: In case of 1/1, integrate the

red frame part in the figure below 50 points from 5 points before the position of threshold . The integral value
is multiplied by PSA full scale to obtain the TOTAL value of the list data.

digit

_____________________________________________________________________________

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70
Point

Pic. 8: Setting example of total start cnt and total stop cnt

PSA full scale | Set the reduction ratio of RISE value, FALL value and TOTAL value of list data
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5. 3. file tab

3 APVB108-TOTAL-FALL

File Edit calibration Tool | Config Clear Start Stop

device [Devi [ 1paddress [192.168.10128 | memo | hsvell femodl moce hist M
g: output output deadtime :g; peak  centrod peak gross gross net net  FWHM FWHM  PWHM FWTM | measurement -
No. count  ratelcps) (%) Ne. (ch} h) (count)  (count)  (cps}  (count) (ces)  (ch) (%) mode real time
cH - 0.00 0.00 0.00 ROIL 0 000 0.000 0.000 NaN  0.000 HaN 0.0 0.000 0.000 0.000 | messurement  54.00:00
cH2 - 0.00 0.00 0.00 ROz 0 000 0.000 0.000 HaN  0.000 HaN 0.0 0.000 0000 o0.000| "™
CHI : 0.00 0.00 0.00 ROB: 0 000 0000  0.000 NaN  0.000 MaN 0.0 0000 0000 0000 "™t™ 00:00:00
cHd = 0.00 0.00 0.00 RO 0 000  0.000  0.000 HaN_ 0.000 Ma_ 0.0 0.000 0.000 0000 . 00:00:00
CHS : 0.00 0.00 0.00 ROIS 0 000 0.000 0.000 NaN  0.000 NaN 0.0 0.000 0.000 0.000 R
CHE 3 0.00 0.00 0.00 ROIE 0 000 0.000 0.000 HaN  0.000 NaN 0.0 0.000 0.000 0.000 | Fesze(Byte) 0.000
arL 0.00 0.00 0.00 ROI7: @ 0.00 0.000 0.000 NaN  0.000 NaN 00 0000 0.000 0.000
ROIZ: O 0.00 0.000 0.000 NaN  0.000 MaN 0.0 0000 0000 0.000| STPing 1G L

h;mngmm;'bgm fime{sec) r.:;mgsimé'aym)
NIOFF
Pic. 9: file tab
Setting section for saving.
Save the histogram data displayed in the "spectrum tab" at the end of measurement
histogram save to a file. The file save destination will be in the format described later. It is valid only
when "hist" is selected in "mode”"
histogram Set whether to save histogram data to file continuously at set time interval. It is valid
continuous save only when "hist" is selected in "mode".

histogram file path

Set absolute path of histogram data file. No extension is also possible.

NOTE: Itis not saved with this file name, but based on this file name, it will be
the following format.

Example: When "C: ¥ Data ¥ histogram.csv" is set in "histogram file path" and "10"
is set in "histogram file save time (sec)", and the date and time is 2010/09/01
12:00:00 Will start saving data with the file name "C: ¥ Data

¥ histogram_20100901_120000.csv". After 10 seconds, save the file as "C: ¥ Data
¥ histogram_2010001_1200.csv".

*The above "120010" may be "120009" or "120011".

hisutogram file

save time (sec)

Set the time interval for continuous storage of histogram data. The unit is seconds.
The setting range is 5 seconds to 3600 seconds.

list save

Set whether to save list data to file. Valid only when "list" is selected in "mode" in the
Config tab.

list file number

Set the start number of the number added to the list data file. From 0 to 99,999. It
will be reset to O if it exceeds 999999.
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Set the maximum file size of the list data file. If this size is exceeded while saving list

data, the file is closed, and data saving is continued with a new file name that is

list file size (Byte) ) o o ) )
incremented by one "list file number". "File size (Byte)" located on the right side of
the setting displays the size of the file currently being saved.

) Set header ON / OFF when acquiring list data. The header is an IP address. When

list header ON/OFF

OFF, data without IP address header is saved.
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5. 4. wave tab
3 APVB108-TOTAL-FALL | =
File Edit calibration Tool | Config Clear Start Stop
device [Dvi [7] 1P address [192.166.10.128 | rermo | bl Lemdll moce hist M
ROL
CH output output deadtime ROT peak  centroid peak gross gross net net  FWHM PWHM  FWHM FWTM | measurement Ii
No. count  rate(cps) {95} Ho. (ch)  (ch) (count)  (count)  (cps)  (count) (cps)  (ch) (%) mode real time
CHI 0.00 0.00 0.00 ROIL 0 000 0000 0.000 NaH  0.000 NaN 0.0 0.000 0.000 0.000| measurement  4u00:00
cH2 0.00 0.00 0.00 ROZ: 0  0.00 0000  0.000 NaH  0.000 HaN 0.0 0000 0000 0000 "™
<3 0.00 0.00 0.00 ROB: 0  0.00  0.000  0.000 NaM  0.000 MaN 0.0 0000 0000 0.000| "™ 00:00:00
CH4 0.00 0.00 0.00 ROT4 0 000 0000 0.000 NaN__ 0.000 HaN 0.0 0.000 0000 0000 . .
cHs 0.00 0.00 0.00 ROIE 0 000 0000 0.000 NaM  0.000 HaN 0.0 0.000 ©0.000 0.000 00:00:00
<HE 0.00 0.00 0.00 ROI6 0 000 0000 0.000 NaN  0.000 NaN 0.0 0.000 0.000 0.000 | fiesze(Byis) 0.000
cHz 0.00 0.00 0.00 ROI? 0 000 0000 0.000 NaN  0.000 HaN 0.0 0.000 0.000 0.000
CHe 0.00 0.00 0.00 ROIE 0 0.00 0.000  0.000 NaN  0.000 HaN 0.0 0.000 0000 0.000| ="P"9 16 L
confg | fie || vave || spectrum [ timespectrum
trigger trigger
850~ . si6
o
70| threshok(s
700~ 50
€50 trigg
00| 25
550-| viave
500-| 11
450-| [
o wave fres un
B 354 accumulation
300 XY Scale
250 |
o]
150- E] XY Scale
]
P9 N e G ) L L ) e e o T e e
0- X s calibration
—50-| ©bin @ns
W—— 0 T T T T T T T T T T T T T T T T T T Fy ] R . .
© 10 2 30 4 5 € 70 8 %0 100 110 10 130 140 150 160 170 180 130 200 210 220 230 240 250 260 270 280 230 300 ‘—J_I_J ¥ mda callbraticn
ns s w e _@Jﬂlﬂ @ bin OmV

Pic. 10: wave tab

Settings related to waveform display.

Graph Waveform graph.
When "wave" is selected in "maode" in the "config” tab, the waveform is displayed.
on/off Set whether to display the waveform
CH Select the CH of the waveform to be displayed.
Select the type of waveform to be displayed.
raw: Waveform digitized by the ADC and BLR processed
Type CFD: Waveform shaped waveform of CFD.
Filter: Waveform integrated by QDC
PTG: Square wave at piled up timing
trigger edge Select the trigger polarity. In general, select pos.
threshold Set the trigger threshold.
*You can also set the cursor in the graph.
] ) Sets the waveform display start point.
Tgger paint *You can also set the cursor in the graph.
trigger SIG Select a SIG (Signal) to trigger. Normally, select SIG1.

wave compress

Set the time scale compression of X axis.

Used to display waveforms with long fall imes.

wave free run

When the check box is not selected, the triggered waveform is displayed, and when
it is checked, the trigger free waveform is displayed.

It can also be used to view baseline levels and noise levels.
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accumlation

Selection of valid / invalid of superposition of waveform data

XY Scale

Button to adjust the scale of X axis and Y axis.

Expansion is + (plus), reduction is-(minus)

X axis calibration

Select the unit of X axis

Y axis calibration

Select the unit of Y axis.

*Please use the mV display as a reference.

X-axis range

When you right-click on the X-axis and select "Auto scale”, it becomes auto scale.
When deselected, it will not be in automatic scale, and the minimum value and
maximum value of X axis will be fixed.

If you want to change the minimum or maximum value, you can place the mouse

pointer over the number you want to change and click or double-click to change it.

Y-axis range

When you right-click on Y-axis and select "Auto scale”, it becomes auto scale. When
deselected, it will not be in automatic scale, and the minimum and maximum values
of the Y axis will be fixed.

If you want to change the minimum or maximum value, you can place the mouse

pointer over the number you want to change and click or double-click to change it.

Cursor movement tool.

The cursor can be moved on the graph when setting the ROI.

Zoom.
When selected, the following six zooms in and zoom out options can be selected
and executed.

Pan tool.

You can grab the plot and move it over the graph.

Pic. 11: For zooming in and out

1 Rectangle

Use this option to click the point on the display that you want to be
the corner of the zoom area and drag the tool until the rectangle

occupies the zoom area.

X-Zoom Zooms in to the area of the graph along the X axis.
Y-Zoom Zooms in to the area of the graph along the Y axis.
Fit Zoom Automatically scales all X and Y scales on the graph.

Zoom out around point | Click the center point to zoom out.

(o220 &2 B F ~N BN GO BRI \V)

Zoom in around point Click the center point to zoom in.
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5. 5. spectrum tab
I APVB108-TOTAL-FALL E@
File Edit calibration Tool | Config Clear Start Stop
device [Devi [o] 1P address[192.168.10.128 | memo | mode hist [
gn output output deadtime :gll peak  centroid peak gross gross net net  PWHM FWHM  FWHM FWTM | measurement -
No. count  rateleps) (96 Ho. ch) (ch) (count)  (count)  (cps)  (count) {cps)  (ch) (%) mode real time
cHL : 0.00 0.00 0.00 ROIL: 0 000 0000  0.000 NaN  0.000 Hall 00 0000 0000 0.000| mesurement  94:00:00
cHz - 0.00 .00 0.00 RO o 000 0000 0000 NaN  0.000 MaN 00 0.000 0000 oo0o0| ™
CH3 : 0.00 0.00 0.00 ROT3 L] 0.00 0.000  0.000 NaM  0.000 Hal 0.0 0000 0000 0.000| "™ 00:00:00
CHa - 0.00 0.00 0.00 RO+ [ 0.00 0.000 0.000 NaM _ 0.000 MNaN 00 0.000 0.000 0000 . . 00:00:00
CHS 0.00 0.00 0.00 ROIS o 000 0000 0000 NaN  0.000 Nal  ©.0 0000 0.000 0.000 M
CHE : 0.00 .00 .00 ROTE 0 000 0000 0.000 Nad  0.000 Na 0.0 0.000 0.000 0.000| filesze(Byte) 0.000
CHT L 0.00 0.00 0.00 ROI7 L] 0.00 0.000  0.000 NaN  0.000 Nal 00 0000 0000 0.000
cHe : 0.00 0.00 0.00 ROIE 0 000 0000  0.000 NaN  0.000 Hal 00 0.000 0000 0.000| "N 16 =

config | fie | me spectrum ” Eimespectrum

spectrum ROI ROT ROIstart ROTend energy  gaussfit
1 onfoff cH (ch) (ch)
| [ ot tfen [0 Flew Fllea B [of)
o [ o 2 [none [<]o__ Fel|eoo_Fel[eez ]
06-] & ez 3 id L ] ] G
cHa & [=]lo  Fi]esn H &2
04-] ] s s L0 Hm"ﬁ“’z""‘
B [ & [eelde Fl[eoon Fed[es2 | [Loff )
= 02 0 o 7 |none [« o Ff|eoon [oi|esz |+
I g |none [w][0 H[eoon Rlfesz Ko —
2 fitting1. "
8 ol Ftingz [ @ch O e @ kev @ manual
n ROI centroid{ch) enargy =2 [0
[] Fiting3
0.4-] _mg 0 Romt [o]- 0.00 - 1 b NaN
¥ fitting4 v o] g - N
- fitings EI . unit | MeV
: Fitings [ simple count view —
0.5} fitting? [ |
fittings  []
1 :
000 00 3000 4000 SO0 6000 700 B0 9000 10000 LGN D200 D000 14000 15000 "ig3e3 ch ﬂlﬁl ik
h )
’ Bl o B0

Pic. 12: spectrum tab

Settings related to spectrum display.

Energy spectrum. The spectrum is displayed when "hist" is selected for "mode” in

Graph the "config" tab or when "list" is selected for "mode" in the "config" tab and "spectrum
ON/OFF" is enabled.
Check box Sets whether to display the histogram for each channel on the graph.
ROI CH Select the CH number to apply ROI (Region Of Interest).
Up to 8 (eight) ROIs can be set for one CH signal
ROl start (ch) Set the start position of ROI. The unitis ch
ROI end (ch) Set the end position of the ROI. The unitis ch
Defines the energy value of peak position (ch).
In the case of 60 Co, itis setto 1173 (keV) or 1332 (keV). When "ch" is selected in
energy "calibration”, the peak between the ROIs is detected, keV / ch is calculated from the
peak position (ch) and the set energy value, and the calculated half width is
calculated.
Select the unit of X axis.
The label of the X axis is also changed along with the setting.
ch: Unit ch (channel) display. Units such as “FWTM’ of “FWTM” of ROI are arbitrary.
calibration eV: Unit eV display. Calculate the slope a and intercept b of the linear function y =

ax + b so that ch becomes eV by two-point calibration of two types of peaks (center
value) and energy value in one histogram, and set as the X axis You The unit such
as "FWTM" of "FWTM" of ROl is "eV"".
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keV: Unit keV display. 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 kinds of peaks
(center value) and energy value in one histogram, and set as the X axis You The
unit such as "FWTM" of "FWTM" of ROI is "keV". Example: When there are
1173.24keV of 60Co in 5717.9ch and 1332.5keV of 60Co in 6498.7ch, a is
calculated automatically as 0.20397 and b is 6.958297 from 2-point calibration.

manual: Set the slope a and intercept b of the linear function y = ax + b, and the unit

label to the X axis. The unit is set arbitrarily.

Select mapping of Y axis of graph.
The label of the Y axis is also changed along with the setting.

Y mappin
PRIng linear: straight line
log: log
) Smoothing (5-point second order smoothing) function to calculate the half-width
smoothing o
when there are few statistics.
simple count view | You can easily read the count displayed on the graph.
gauss fit Apply Gaussian fitting to the spectrum.
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5. 6. timespectrum tab
¥ APV8108-TOTAL-FALL | B =R
File Edit calibration Tool | Config Clear Start Stop
device [Devi [ 1paddress [192.168.10128 | memo | sl mode hist M
CH ROT.
CH output output deadtime ROT peak  centrod peak gross gross net net  FWHM FWHM  PWHM FWTM | measurement -
Ne. count rate(cps) ) Ho. (ch) h) (count)  {count)  (cps}  (count) (cps)  (ch} (%) mode real time
CHL - 0.00 0.00 0.00 ROIL 0 000 0.000 0.000 HaN  0.000 HaN 0.0 0.000 0.000 0.000 | messurement  54.00:00
cH2 - 0.00 0.00 0.00 ROZ: 0 000 0000  0.000 HaN  0.000 HaN 0.0 0.000 0000 o0.000| "™
CHI : 0.00 0.00 0.00 ROB: 0  0.00  0.000  0.000 NaN  0.000 MaN 0.0 0000 0000 0000 "™t™ 00:00:00
cHd = 0.00 0.00 0.00 ROK 0 000  0.000  0.000 HaN_ 0.000 Ma_ 0.0 0.000 0.000 0000 .
CHS : 0.00 0.00 0.00 ROIS 0 000 0.000 0.000 NaN  0.000 NaN 0.0 0.000 0.000 0.000 00:00:00
CHE 3 0.00 0.00 0.00 ROIE 0 000 0000 0.000 HaN  0.000 NaN 0.0 0.000 0.000 0.000 | Fesze(Byte) 0.000
o7 = 0.00 0.00 0.00 ROZ: @ 000 0000  0.000 NaN  0.000 NaN 0.0 0.000 0.000 0.000
CHB : 0.00 0.00 0.00 ROIE: O 000 0000  ©0.000 NaN  0.000 MaN 0.0 0.000 0.000 0.000| =MPing 16 L
conlig | e | wave | spectrum | tmespectrum |
L it
Confi
start CH
stop CH
§ 4
E o —ROT
§ ROT START(ch) FWHM(ch) PWTM(ch) ROI cont(-)}
]
ROIT END{ch) FWHM(ps) PATM(ps)  ROIT cont{cps)
¥ Scale
@ch ©ns
o 50D0  10DOD  15D00 20D0OD 25000 30DDO 35000 4DOOD 45000 5DOOD 55000 60ODDO  €50DD FOODD 75000  SODOD 85000 SODOD 55000 FH 3
ch BRI Joouns Goeary L@ JA]EYY

Pic. 2: timespectrum tab

Settings related to timespectrum display. It is a measurement limitation in the board.

*Timespectrum is generated based on the list data acquired in list mode.

Graph

Time difference spectrum. If "list" is selected for "mode” in the “config" tab and
"timespectrum on / off" is selected, the time difference spectrum is displayed during

measurement.

Check box

Select whether to display spectrum or not.

Config part

Setting of time spectrum.

start CH: Select the CH number for acquiring the start timing.

stop CH: Select the CH number for acquiring stop timing.

gain: You can select from 1x to 1/ 128x. At 1-time, full scale about 780 ns (about
3.9 ps per 1 digit), 1/128 full scale is about 100 ps (0.5 ns per 1 digit).

coinc offset: Sets the offset in units of 1 ns.

coinc time: Set the coincidence time in units of 1 ns. If the time difference between
event detection in the above "start CH" and "stop CH" is within this setting range, it

is considered as coincidence (simultaneous) and it is considered as valid data.

ROI

Settings related to calculation.

ROI START: ROl start channel

ROI END: end channel of ROI

FWHM: The calculated half width is displayed.

FWTM: Displays the calculated full value range.

Xscale

Select the unit of X axis, "ch" channel or "ns" display.
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6. Measurement
As an example, the operation procedure of energy spectrum measurement, list measurement, and time

spectrum measurement when using LaBr3 (Ce) detector (hereinafter referred to as detector) is described.

6. 1. Energy Spectrum measurement
(1)  Environment
VME Crate
Radiation High
Source Voltage
i P
) e =
Output
Signal

PC

LAN

Pic. 3: Configuration for energy spectrum measurement

Check that all devices (VME rack, High voltage power supply and PC) are off.

Connect the detector and HV with the SHV connector cable.

Connect the anode output signal from the detector to CH1 of APV8108-14 with LEMO connector
coaxial cable. In the case of a BNC connector, use a BNC-LEMO conversion adapter.

Connect APV8108-14 and PC with LAN cable.

Power on the VME rack.

Turn on the PC. Launch the application.

Turn on the high voltage power supply and apply the voltage according to the detector.

In this example, Cs-137 is used for the radiation source.
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2

Waveform measurement

First, check the signal from the detector that is input in waveform mode.
Make the following settings in the “config" tab, and then click the "Config" menu.

3 APVS108-TOTAL-FALL

File Edit calibration

| | Config |C\ear Start  Stop
1

deviee [Davl [V]  tPaddress [192.168.10.128 | memo | el (= femsdll oo wave
cH outpst  outpt  desdtime ROI  pesk cenod  pesk  grom  gress net net  PWHM FWHM FWHM  PWTM | measurement .
No. count  rate(cps) [ no.  (ch)  (ch) fcount)  (count)  feps)  (coun)  (cps)  (ch) (%) mode real time
cHL 0.00 0.00 0.00 ROI: 0 000 0000 0000 NaN 0.000  NaN 00 0.000 0000 0.000| mesuement  p4.00:00
cH2 0.00 0.00 0.00 ROZ: @ 000 0.000 0000 Nal 0.000  NaN 00 0000 0000 0.000| "™
cH3 0.00 0.00 0.00 ROI o 000 0000  0.000 NaN  0.000 NaN 0.0 0.000 0000 0.000| "R 00:00:00
cHa 0.00 0.00 0.00 ROM: 0 000 0000 0000  NaN 0000  NaN 0.0 0000 0.000 0.000| . . 00:00:00
cHs 0.00 0.00 0.00 RO @ 000 0.000 0000 Nal  0.000  NaN 0.0 0000 0.000 0.000 .
CHE 0.00 0.00 0.00 ROT6 o 0.00 0.000 0.000 NaN 0.000 NaN 0.0 0.000 0.000 0.000 | fie size(Byte) 0.000
CHY 0.00 0.00 0.00 ROTZ o 0.00 0.000 0.000 NaN  0.000 NaN 0.0 0000 0000 0.000
cHB 0.00 0.00 0.00 ROE: 0 000 0000 0000 NaN 0000  NaN 0.0 0000 0000 0000| ="Pins 16
config | fie | wave | spectrum [ tmespectrum
signal baseline cFo GD O QXC  QC QX QC Q. Q¢ QC
delay restorer  threshold 6MNG  funchion  delay  wak  sunpesk pretngger fiter  imtegral  full scake LLD ue
sgnaltype  (ns) polarity fiter(js)  (digkt)  type (multiple) (digt)  (digit) (ns) (ns) rangelns) (mutiple) (dight}  (digh)
nomalsig [«][0  i|[pes[«][#n  [=] |20 R||cFD [«][021 [¢][sns [<][15 K ons [o] |14 Fod|[t1 [o]][10 Fed|[s0m ¥
nomalsig [«][0  i||pes[«][#n  [£] |20 R |cFD [¢][021 [¢][sns [«][15 K 10ns [o] (194 Fod|[1f1 [«][10 F+][s0o0
nomalsig [<][0  #i|[pes[<][#n  [<]|[20 Ri|[cF [ [T][sns [<][5 R wons [<][104 Fi|[11 []|[10 ][00 ]
nomalsig [<][0  #i|[pes[<][#n  [<]|[20 Ri|[cF [ [T][sns [<][5 R wons [<][104 Fi|[11 []|[10 ][00 ]
nomalsg [<][0  |[pes[<] % [<]|[20 Ri|[cFo [ [f][ss [<][5 HH wons [ [ Ki|[vr [2]|[0 ][00 ]
nomalsg [<][0  |[pes[<][#  [<]|[20 Ri|[cFo [ [f][ss [<][5 HH wons [ [ Ki|[vr [2]|[0 ][00 ]
nomalsg [<][0  F|[pes[<][# [<]|[2 R|[cFo [ ][5 [<][5 HH wons [ Ki|[vr [2]|[0 ][0 ]
s [nomalsg ][0 R [ees[c][w [ Rd|[ere ez =] s = wons [ Ri|[vr [0 ][0 ]
rise: rise fall fall total total PSA
mode sartcnt stopent srtent stopent staent sopent fullscale
viave = (digh)  (digil)  (digit)  (digi)  (digi)  (digi)  (multiple}
cHi: |10 KH|[20 ke|(s el B (10 KH|[20 B[ [+
mezsurment mode ry - = - - -
6 El CH2: |10 FH||20 KA nallt3 B (10 KH|[20 B[ [+
L o [0 ol lls s elln mlln mw
messurement S P = = = Piey
meCser) CHe - |10 FH||20 1|5 nallt3 (10 KH|[20 B[ o
chs P Py - - = riery
24100:00 | 0 K20 KH|[s s K[ Ko BN [«
cus: 10 Fol|[0 Fol|(s R[5 d|[0 Re|[ R|[wn [©
=
rmreadmtbmb‘ [ tme spectrum onjorF a0 |l B[ s B[ ][ B[ [«
ey scimotyors D e P R e e e T

m

Pic.4 Setting of waveform measurement

Open the "wave" tab, check the settings shown below, click "Clear" in the menu and then click "Start".

The waveform from the detector is displayed on the graph.

B} APVB104-TOTAL-FALL Version 1.0.0 =@
File Edit calibration Tool | Config |Clear||Start| Stop
device [Dovi [o] 1P address [192.16810128 | memo | Lacad] mode wave
cH output output  desdfime ROT peak  centroid peak gross net net  FWHM PWHM PWHM  FWTM | measurement ™
No. count rate(cps) (%6} No. (ch) ) (count)  (count) (cps) {count) (cps)  (ch) (%) mode realtime
cHL 16662k B39k 0.28 ROIL: 0 124100 1000  9.000 4500 5000 2500 0.0 0.000 0000 0.000| mesuwemert  (1.00:00
cHa 0.00 0.00 0.00 ROZ: 0 000  0.000 0000 0000 0000 0.000 0.0 0.000 0000 0000 "™
o 0.00 0.00 0.00 ROB: 0 000 0000 0000 0000 0000 0000 00 0.000 0000 0000 "% 00:00:20
cHa 0.00 0.00 0.00 ROM: O 000 0000 0000 0000 0.000 0000 0.0 0000 0000 0.000| ...
ROIS: 0 000 0.000 0000 0000 0000 0.000 0.0 0.000 0000 0.004 00:00:20
ROI6 o 0.00 0.000 0.000 0.000 0.000 0000 00 0.000 0.000 0.000 | file sze(Byte) 0.000
ROZ: 0 000  0.000 0000 0000 0.000 0.000 0.0 0.000 0000 0.000
ROIE © 000 0000 0.000 0000 0.000 0000 00 0.000 0.000 0.000| =g 16
—
config [ fie | wave [ spectrum | tmespectrum | psp |
trigger trigger
120 ON [ OFF cH type edge.
110-] EES Elrw =] [pes
100 < ][cFo []| threshokd(digt
- s163 e =] [& [}
[ st [e]|raw [=] trigger point
-] ‘I[ ] 14
Y viave compress
1
o] i
s0-| viave free run
5 accumulstion
30
20
10-|
- PR
-10-]
¥ axis calibration
20 @ bin @ns
-30. - ] EXT
bi Lo P b
S s s A A e B B R, = | D —
bin HE e el @bn O

Pic.5: Screen of waveform measurement
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Note the following points

If no signal is displayed, the trigger may not have been applied.

Select "wave free run" in the "wave" tab to check the baseline, click "Config" on the menu bar, then "Clear"
and finally "Start".

You can see how many wave heights are at the baseline and roughly.

£} APVB104-TOTAL-FALL Version 1.0.0 F=li@ ] s |
File Edit calbraton Tool | Config Clear Start Stop
dovice [Devi [o]  1Paddress [192168.10.128 | memo | Lacadl mode wave
CH output eutput deadtime ROT peak  centroid peak gross. gross. net net  FWHM FWHM  FWHM PATH measurement -
No. count ratelcps) (%) Mo. () (ch) (count)  fcounl)  (cps)  (cound) () fch) (%) mode real time
cit i 2025k Bazk 034 ROIL: 0 124100 1000  9.000 4500 5000 2500 0.0 0000 0000 0.000| mesuemert  1.00:00
CH2 - 0.00 0.00 0.00 ROL2 : o 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0000 0.000 0.000 time
o 0.00 0.00 0.00 ROB: © 000 0000 0000 0000 0000 0000 00 0000 0000 0000 "=t 00:00:02
cHa 0.00 0.00 0.00 ROM: 0 000 0000  0.000 0.000 0000 0.000 0.0 0.000 0.000 0.000 "
10 00:00:02
ROIS: 0 000 0000 0000 0000 0.000 0000 00 0.000 0.000 0.000 b
ROI6 o 0.00 0.000 0000 0000 0000 0000 00 0000 0000 0.000 fiesze(Byle) 0.000
RO: 0 000 0000 0000 0000 0.000 0000 00 0.000 0.000 0.000
ROIE 0 000 0000 0000 0000 0000 0000 0.0 0.000 0000 0.000| SMPing 16
config [ fle | vave [ spectrum | tmespectrum [ psp |
100+ o foFF cH
o <
1 =
20-
60
£ -
£
a0
o .
Baseline
20
10

58 o i [
S e N s A i K ) T 1
o SRR [ B2

Pic. 6: Screen of baseline check

Next, deselect “wave free run", gradually increase the "threshold” value from about 10, and confirm the
"threshold" value at which the waveform can be captured firmly as shown on the previous page. This value

will be used for later configuration.

* Check if the wave height is too large to saturate.

Decrease the applied high voltage to reduce the amplitude of the input signal to the device.

Measured data can be saved with "save wave" in "File" of the menu bar.
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(3)  Measurement of Energy Spectrum

For spectrum measurement, click the "Config" on the menu bar after making the following settings on
the "config” tab. Set the "threshold" value set during waveform measurement to “threshold" in the
"config" tab.

2 APVB108-TOTAL-FALL
File Edit calibration

|| Config |C\ear Start  Stop

device [Devl [7]  1Paddress [192.168.00.128 | memo | el (=l femdll s hist W
cH outpst  outpt  deadtime ROl  peak centrod  pesk  grom  gross net net  PWHM PWHM  PWHM  PWTM | messurement -
No. count rate(cps) (%) Now ) () (count)  (count)  (cps) (count) (cps)  (ch) (%) mode real time
CHL : 000 0.00 0.00 ROL: 0 0.00  0.000  0.000  NaN  0.000 NaN 0.0 0.000 0.000 0.000 | mesuement  94.00:00
o2 i 000 0.00 0.00 ROZ: 0  0.00 0.000 0000  NaN  0.000 Na 0.0 0000 0000 0.000| "™
CHI : 000 0.00 0.00 ROI: 0  0.00 0.000 0000  NaN  0.000 MaN 0.0 0.000 0000 0.000| "I 00:00:00
CH © 000 0.00 0.00 ROM: O 000 0000 0000  NaN  0.000 NaN 0.0 0000 0000 0.000| . .
CHS © 000 0.00 0.00 ROE: 0 Q.00 0.000 0000  NaM  0.000 NaN 0.0 0.000 0000 0.000 oo:00:00
CHE © 000 0.00 0.00 ROE: 0  0.00 0.000 0000  NaN  0.000 Nal 0.0 0000 0.000 0.000 | fesze(pyte) 0.000
CHT 0.00 0.00 0.00 ROT? L] 0.00 0.000 0.000 NaN  0.000 NaN 0.0 0.000 0.000 0.000
cHe : 0.00 0.00 0.00 ROTE 0 000 0000 0.000 NaN  0.000 NaN 0.0 0.000 0000 0.000| 2PN 16 o
config | fie | wave | spectrum | tmespectrum
signal baseine =2 CFD CFD  QDC  QDC  QDC  QDC  @QDC  QDC QDT
delay resiorer | threshold fiming  funchon  delay  walk  sumfpesk pretigger fiter  integral  fullscale LLD )
sgnaltype  (ns)  pobrty fiter(s) | (digt) fPe (k) (digt)  (dign) (ns) (ns)  rangelns) (mulipk) (digt)  (dign)
- |nomalsig [0 [d||pes[] |4 [+]/|20 FH||CFD [ ]|[x021 [ ]|5ns [ .]|15  e|{sum [ ]|-24ns] [|10ns [ ]| 194 e|{11 [o] |10 Fed|| 2000 4
s |nomalsig [0  [d||pes[] |4 [+]/|20 FH||CFD [ ]|[x021 [, ]|5ns [ L]||15  Fe|{sum [ ]|-24ns], [|10ns [ ]| 194 e|{11 [ ][0 Fed|| 2000 4
nomalsig [ ]|0 [d||pes[v] |40 [«]/|20 FH||CFD [ ]|[x021 [ ]|5ns [ .]||15  Ke|{sum [ ]|-24ns], [|10ns [ ]| 194 S|{1f1 [+ ][0 || 2000 4
nomalsg [+] (0 F%]|[pes[ <[4 ][0 F3|CFD (][0t [o][5ns [][15 | [sum [ ] [24ns[][10ns [][1a¢ P [L [][10 F=i|[s000 F+]
nomalsg [¢] [0 [#]||pes[ <)% [<][20 F#||CFD [o]|[@21 [o][5ns [<][15 Foi|[sum o] [2#ns[<][10ns [o][14 Fod|[L [<][10 F#1|[e000 =]
nomalsg [¢] [0 [#]||pes[ <)% [<][20 % |CFD [o]|[@21 [o][5ns [<][15 Foi|[sum o] [2#ns[<][10ns [o][14 Fod|[L [<][10 F#1|[e000 ]
nomalsg [¢] (0 fod||pes[ <] % [<][20 F+||GFD (o]0 [o][5ns [<][15 Fod||sum o] [24ns[<][10ns [<][1¢ Fod|[rL [<][10 =] [s0o0 %] U
< [nomaisg [¢] [0 Fol|[pes[<] [ [<][20 F+| [P0 []|po2i [o][5ns [<][15 Fol|[sum [o] [24ns[<][1ons [o][1¢ Fod|[vL [<][10 =] [eoo0 %]
e e Al Al total  total  PSA
mode startcnt stopent startent stopent sartent stopcnt fullscale
(digh)  (digh)  (digh)  (digh)  (digi)  (digi) (multiple)
can:[w B[ Ki[s R#s BHw K2 B 5]
messurment mods cue: [0 F» K5 F[s Mo &2 s =
o s s e s s e
e P | | o T =
gﬁa?gmm cra: [0 Hf{20 Kl[s  KH[(s  KH|[10 KH|[20 H][11 [&
L P | O T
L P | e T
st read [ time spectrum ONJOFF
byielbyte) pectrum ON/ L P e | P
[leneray spectrum onjoFe cre: 10 Rl|[20 Rl|[s R[5 Rl Rl B[ =

Pic. 7: Config tab

Open the "spectrum' tab, check the settings shown below, then click "Clear" and then "Start" in the menu bar.

The following spectrum is displayed after execution.

devie [Devi  [7] 1P address [192.168.10.128 | memo | =l mode hist
cH output output  deadtime ROL pesk  centroid pesk gross gross net et HM FWHM  FPWHM  PWTM | messurement -
Ha. count rateleps) (%) No. (GO (count)  (count)  (cps)  (eount)  (cps)  (ch} (%) (ke¥)  (keV) | mode real time
it ;. 20569k 10.08k 037 ROIL: 1220 122144 1424k 61113k 3056k 60424k 3.021k 356 3.238 21438 40450 | mesuremert  (0:00:20
a2 0.00 0.00 0.00 ROZ: 0 000 0000 0000 0000 0000 0000 00 0.000 0.000 0000 "™
o 0.00 0.00 0.00 ROI: 0  0.00 0000 0000 0.000 0000 0000 00 0.000 0000 0.000| "™ 00:00:20
CH4 = 0.00 0.00 0.00 ROM : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0000 0000 0.000 Tve ti
ROS: 0 000 0000 0000 0000 0000 0000 0.0 0000 0.000 0000 00:00:20
E ROI& o 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0000 0000 0.000 fiesze(Byte) 0.000
ROF: 0 000 0000 0000 0000 0000 0000 0.0 0.000 0.000 0.000
ROIB: 0 0.00 0000 0000 0000 0000 0.000 00 0000 0.000 0.000| =" 16

config | fie | wave | spectrum | tmespecirum [ P50 |

ROlend energy  gausfit
1500- {ch} (keV)
1400 - 1815 ez K
0] 0 4|1 5]
100 0 Fel| a2
o o 0 sz 1
o nal FE -]
1000-] 0 | a2 1
~ s00-} 0 Fel| a2
& ] o sz 1
2 ot
e o] fitingl.
. — O~ @kv @ manual
_ centroid(ch) energy (ke¥) % [oss2 |4
soo] ftting3 [ i ol -
fittingd - 44 - +b | 0.000 v
9 b - .00 - 0 unit | MeV
fitings =
fittiingé 'Y mapping -calculation [~simple count view —
fiting? @ finear smoothing| | FouMt vewr CH
fiting® O e
Py B O S B B e e e e S v
100 200 30 40D SO0 60D 70D SO0 SO0 1000 110D 1200 1300 1400 150D 1600 1700 180D 1900 2000  kev bl ]
kev ]
Bl eouns jud {AE

Pic. 8: Screen of Energy spectrum measurement

Please note the following points.

+ Select “spectrum on / off’ CH1 and display the spectrum of CH1.

* When analyzing peaks, set the ROI. Refer to "5.5. Spectrum tab" for details.
Measured data is saved with "save histogram" in "File" of the menu bar.

When you finish measurement, click "Stop" on the menu bar.
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6. 2. List measurement
(1)  Environment
VME Crate
Radiation High
Source Voltage
HV
iz Y
R ) =
Output
Signal

PC

LAN

Pic. 9: Configuration for energy spectrum measurement

Check that all devices (VME rack, High voltage power supply and PC) are off.

Connect the detector and HV with the SHV connector cable.

Connect the anode output signal from the detector to CH1 of APV8108-14 with LEMO connector
coaxial cable. In the case of a BNC connector, use a BNC-LEMO conversion adapter.

Connect APV8108-14 and PC with LAN cable.

Power on the VME rack.

Turn on the PC. Launch the application.

Turn on the high voltage power supply and apply the voltage according to the detector.

In this example, Cs-137 is used for the radiation source.

(2)  Confirmation of input waveform

Confirm the same as in “6. 1. Energy Spectrum Measurement (2) Waveform Measurement” above.

(3)  Confirmation of Energy spectrum

Confirm the same as in “6. 1. Energy Spectrum Measurement (3) Measurement of Energy Spectrum” above.

NOTE: the following points in this software.

It is the number of events to be acquired in one second, and it is checked whether

it is too low or too high for the assumption (See No. 1 in the figure on the next

page).

output rate (cps) ] ]
In list mode, 16 bytes of data are acquired for each event.
For example, if "output rate (cps)" is 500 kcps, data of 8 MB / s (500 kcps x 16
Bytes) will be saved per second.
Check that there is no abnormality in the shape of the spectrum, and if excessive
spectrum tab

noise data is acquired. (See No. 2 on the next page)
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2 APVB104-TOTAL-FALL Version 1.0.0
File Edit calibration Tool | Config Clear Start Stop
T sl [l @l o hist
CH cutput output. deadtime ROT pesk  centroid peak ‘gross. gross. net net FWHM PWHM  PWHM FWTM measurement -
No. count rate(eps) (%) Ne. (ch) (b} (count)  (count)  (cps)  (count} (cps) (b} (%) mode real time
cut : fesask  preak 098 :1400 138650 456.000 43.037k B8.607k 36360k 7.272k B3.5 12617 B3.526 143167 | mesuement  1.00:00
i b 000 0.00 0.00 o 0.00 0.000 0000 0000 0000 0000 0.0 0.000 0000 0.000 "™
o3 0.00 0.00 0.00 0 000 0000 0000 0000 0000 0000 0.0 0000 0000 0.000| "'t 00:00:06
cHa 0.00 0.00 0.00 © 000 0000 0000 0000 0000 0000 0.0 0000 0000 0.000| ..
0 000 0000 0000 0000 0.000 0.000 0.0 0.000 0.000 0.000 00:00:06
o 0.00 0.000 0.000 0.000 0.000 0000 00 0.000 0.000 0.000 | file sze(Byte) 0.000
0 000 0000 0000 0000 0.000 0.000 00 0.000 0000 0.000
© 000 0000 0.000 0000 0.000 0000 00 0.000 0.000 0.000| =g 16
config [ fle | wave | spectum | tmespectrum | psp |
(=) spectrum  ROT ROT ROIstat ROIend energy gauss fit
475 u onfoff CH )
450 1 [om EEEE]
425 2 [none Fed[ 261 1o
400- 3 [none Rl 332 R
375 4 |none F|sez
350 5 |none FA| 1332
325 & |none | 1332 |+
300-]
= ] 7 [none B
gm 2 [none [<] Fl[sez_
2 5]
8 200-| @ & @ kev @ manual
175-] roid{ch) ensrgy =l
150 0.00 - 882 plNaN |6
125 000 - O unit [Mev
100-|
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Fig. 10: Point to make note of before measurement in list mode

(4) List measurement

Start list measurement. Set "mode" to "list" in the “config" tab.

£ APVE108-TOTAL-FALL
File Edit calbration Tool | Config Clear Start Stop
dovee Dol [7]  address (19216810128 | meno | ol b=l Eemdll oo st M
cH output output deadtime ROL peak  centrod peak gross gross net net  FWHM FWHM FWHM  PWTM | measurement .
No. count  rate{cps) [5) No.  (ch) (ch} (ount)  (count)  fepd)  (count)  (cp)  (ch) () mode real time:
cHL = 000 0.00 0.00 ROIL: O 000 0000 0000  NaH 0000  NaN 0.0 0.000 0000 0.000| mesuement  24:00:00
ciz i 000 0.00 0.00 ROZZ: @ 000 0.000 0000 Nal 0000  NaN 00 0.000 0000 0.000| "™
cm s 0.00 0.00 0.00 ROI 0 000 0000 0.000 NaN  0.000 NaN 0.0 0.000 0000 0000 "HEE 00:00:00
cH o 0.00 0.00 0.00 ROM: © 000 0000 0000  NaN 0000  NaN 0.0 0.000 0000 0000 ... 00:00:00
cHs 0.00 0.00 0.00 ROIS: @ 000 0000  0.000 NaN  0.000 NaN 0.0 0.000 0.000 0.000 e
cHe 1 0.00 0.00 0.00 RO: @ 000 0.000 0000 Nal 0000  NaN 0.0 0.000 0.000 0.000 | flesueByic) 0.000
CH i 0.00 0.00 0.00 ROZ: @ 000 0000 0000 Nal 0000  NaN 0.0 0.000 0.000 0.000
cHe : 0.00 0.00 0.00 ROIB: @ 0.00  0.000  0.000 Nal__ 0.000 NaN 0.0 0.000 0.000 0000 | ="F9 16 =
config | fie | wave | spectrum [ timespectrum
sanal bastline oo D oD Qc goo
delay resiorer  threshold BMING  functon  delay  wak fulscale 1D U
sgnaltype  (ns)  polarty fterys) (dgt) P2 (mukipl) (digh)  (digh) (mukipk) (digh)  (digh)
nomalsig [+ 1] [peos 2 [+ [cFD (<)ot <[ = 11 [<][10 F]][soo0 131
nomalsig (o] [0 f+]]|pos 2 [+ [GFD (3] 021 <[5 = B[ [2]|[0 F|[som 131
nomalsig [0 | |pos 0 |||cFp x0.21 [«lll1s {11 [o] 10 K] s000
nomalsig [«]|[0 | |pos 0 ||cFp x0.21 [«] B al [«] 14| 3000 14
nomal sig o [+ pos 20 [+ 6D [3][021 F ki 1) (2000 11
nomal sig o f#|[pos 2 3H|[cFp [o] [0zt F ki 1) [eoon 11
nomal sig o f#|[pos 2 3H|[cFp [o] [0zt F ki 1) [eoon 11 U
nomal sig o f#|[pes 2 F|[ero [o] w2z i K 1) [eoo0 11
i PSA
fll seale
= (mutiple
cir: [ RBl[» K[s Fs B 2 Hn
measurment mode cHz: 10 Hff20 K4 A [ | EC | B | T
c3: |10 B0 KH|[s BH|[s BH|[10 K[ RH|[11 [©
Z::}“:)“M cha: (o K0 Kl[s  K|[s K[ K[ K[ [~
Erewe =~ ais: [0 Rl» K5 Fs Ko B2 Hn -
cie: [0 Rlln K5 Fs B B2 Hn -
et read byte(byte) e spectrum ON/OFF L P e S | e
nergy spectrum ON/OFF cie: [0 R0 RBi|[s s Fl|[e B[ B =

Fig. 11: config tab
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To save list data, set the following items in the "file" tab.

list save Check

list file path File path to be a reference

list file number Set arbitrarily in the range from 0 to 999999. Please be careful not to duplicate.

S Size of list data file. When this size is exceeded, "list file number” is automatically
list file size (Byte)

incremented by one and saved to a new file.

B} APVE108-TOTAL-FALL =2 =1
File Edit calibration Tool | Config Clear Start Stop

deice [Devl 7] 1P addres [192.166.00.128 | memo | sl femddll oo Tist M
cH output  output  deadtime ROI  pesk centrold ek gres  gros net net  FWHM PWHM  PWHM  FWTM | messurement .

No count  ratelcps) (o) No.  {ch) (ch) (counl)  (count)  (cps)  fcoun}  (eps)  (ch) (%) mode real time

ot 0.00 0.00 0.00 ROI: © 000 0000 0000  NaN 0000  NaN 00 0.000 0000 0.000| mesuremnt  24:00:00

CHZ 0.00 0.00 0.00 ROI2 - o 0.00 0.000 0.000 NaN 0.000 NaN 00 0.000 0.000 0.000 time:

CEER T 0.00 0.00 ROB: 0 000 0000 0000  MNaN 0000 NaN 00 0.000 0.000 O0000| "t 00:00:00

CH4 @ 0.00 0.00 0.00 ROM - o 0.00 0.000 0.000 NaN 0.000 NaN 00 0.000 0.000 0.000 Jive time 00:00:00

oHs 0.00 0.00 0.00 ROIS: 0 000 0000  0.000 NaN  0.000 NaN 00 0000 0000 0.000 e

CHe © 0.00 0.00 0.00 ROT6 - L 0.00 0.000 0.000 NaN 0.000 NaN 00 0000 0000 0.000 | fie sze(Byte) 0.000

o 0.00 0.00 0.00 ROIZ: 0 0.00 0.000 0.000 NaN  0.000 NaN 0.0 0000 0000 0.000

o 0.00 0.00 0.00 ROB: 0 000 0000 0000 MNaN 0000 NaN 00 0.000 0000 0.000| =" 16 L

- fie | wave | spectrum | tmespectrum

histogram save list save
histogram continuous save lit file path
histogram file path
CotUsarafiest 1 st file number file name
P— B
histogram file save time(sec) list file sze(Byte)
list header ONJOFF

Fig.12: Settings for saving list datain file tab

Click in the order of "Config" "Clear" "Start" on the menu bar.

After execution, when the event is detected and list data is acquired, the following "file size (Byte)" is increased.

¥ APVB104-TOTAL-FALL Version 1.0.0 =l =
Fle Edit calbration ool | Config Clear Start il
device [Devl L] 1P address|192.168.10128 memo [ acq ) [svell femdll moce list
cH output output  deadtime ROL pesk  centroid peak gross gross net net  FWHM FWHM FWHM  PWTM | messurement I ti
Ho. count rate(cps) [55] Ho. (ch)  (ch) {count)  (count) (cps) {count} {cps)  {chy (%) mode realime
ciLl 2561k 838k 0.29 ROIL: O 1241.00 1000 9000 4500 5000 2500 0.0 0000 0.000 0.000| mesurement  0:00:00
o 0.00 0.00 0.00 ROR: 0  0.00 0.000 0000 0000 0000 0000 00 0.000 0000 0000 "™
o3 0.00 0.00 0.00 ROB: 0 000 0000 0000 0000 0000 0000 00 0000 0000 0000 "™ 00:00:03
cHY = 0.00 0.00 0.00 ROM: © 000 0000 0000 0000 0000 0000 00 0000 0.000 0.000| . .
p— ehiokuii} 00:00:03
0 000 0000 0000 0000 0.000 0000 0.0 0.000 0.000 0.000
ROG: 0 000 0000 0000 0000 0000 0000 0.0 0.000 0.000 0.000 |fes=(ve) 550,000k
ROI7 = o 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0000 0000 0.000
ROB: 0 000 0000 0000 0000 0.000 0000 00 0.000 0000 0000| =Ueing 16
- fie | vave | spectrum [ timespectrum | psp
histogram save fit save
=
histogram continuous ssve it file path
DaTEMR
histogram fik path
C#Datafepectrum fis iz numsber fle name
2 + “TEMPO0O0DO1.bin
histogram ik save tme(sec) it File sz Byte)
it hesder ON/OFF

Fig. 13: Screen of list data measurement and saving

When you finish measurement, click "Stop” on the menu bar.

35 TechanoAP Co., Ltd.



APV8108-14 Instruction Manual

6. 3. Time Spectrum measurement
(1)  Environment
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Fig. 14: Configuration of time spectrum measurement

Check that all devices (VME rack, High voltage power supply and PC) are off.

Connect the detector and HV with the SHV connector cable.

Connect the anode output signal from the detector to CH1 of APV8108-14 with LEMO connector

coaxial cable. In the case of a BNC connector, use a BNC-LEMO conversion adapter.

Connect APV8108-14 and PC with LAN cable.

Power on the VME rack.

Turn on the PC. Launch the application.

Turn on the high voltage power supply and apply the voltage according to the detector.

In this example, Na-22 is used for the radiation source.

(2) Waveform measurement

Confirm the same as in “6. 1. Energy Spectrum Measurement (2) Waveform Measurement” above.
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(8)  Energy Spectrum measurement
While checking the signal from the detector, specify the range of energy for time measurement.

First, perform the energy spectrum measurement with the following settings. Make the following settings on
the "config” tab, and then click "Config" on the menu bar.

B APVB108-TOTAL-FALL [F=-1
File Edit calibration Tool | Config Clear Start Stop
device [Devl  []  IPaddress[192.16810.128 | memo [ el fsvell femddll oo hist M
cH cutput  cutput  desdtime ROI  pemk centrold  pek g gros net et MM PWHM  FWHM  FWTM | measurement .
Ne. count ratelcps) (o) Mo,  (ch)  (ch) (coun)  (count)  (cps}  foount)  (eps)  (ch) (%) mode real time
CHL 0.00 0.00 0.00 ROIL - o 0.00 0.000 0.000 NaN 0.000 NaN 0.0 0.000 0.000 0.000 @‘ummn( 24:00:00
[ 0.00 0.00 0.00 ROIZ: O  0.00 0000 0000  NaN 0000  NaN 00 0.000 0.000 0000| ™
B 000 0.00 0.00 ROB: 0 000 0000 0000 MNaN 0000  NaN 00 0000 0000 O000p| "=t 00:00:00
CHY @ 0.00 0.00 0.00 ROM = 0 0.00 0.000 0.000 NaN 0.000 NaN 0.0 0.000 0.000 0.000 Jive time 00:00:00
CHs & 0.00 0.00 0.00 ROIS: O 0.00 0.000 0.000 NaN  0.000 NaN 00 0000 0000 0.000 B
CHe - 0.00 0.00 0.00 ROI6 - L 0.00 0.000 0.000 NaN 0.000 NaN 0.0 0.000 0.000 0.000 | fiesize(Byte) 0.000
a7 0.00 0.00 0.00 RO7: 0 000 0000  0.000 NaN  0.000 NaN 00 0000 0.000 0.000
cHe 0.00 0.00 0.00 ROB: 0 000 0000 0000 NaN 0000  NaN 00 0.000 0000 0.000| =P 16 L
config | fie | wave | spectrum | timespectrum
signal baseline CFD CFD CFD Qoc QDC QDC Qbpc QoC QDc QDc
delay restorer  threshold fming  function  delay valk  sum/peak pretrigger fiter integral  full scale LLD uLo
sgnaltype  (ns) poiarity fiter(ps)  (digh)  type (mukiple) (digt)  (digt} (ns) (ns) range(ns) (multiple) (digit)  (digit}
nomalsg [<]|[0 [o]|[pes[=]|[n  [o]|[20 Fol|[cFo [o][mat [o][sns [<][15 Fef|[sum [o] [2ens[<][ons [[1as 1[0t [<]|[10 Fd] o000 o]
nomalsig [v][[0  R|[pos[z][  [o]|[z KH|[cFe [ (=02t [o][5ns []f[1s K| [sum [] [-24ns[][10ns []|[14  RHH|[t1 [<][10 | [eo00
nomalsig [v][[0  R|[pos[z]|[  [o|[z KH|[cFe [ (=02t [o][5ns []f[1s K| [sum [] [-24ns[][10ns []|[14  RHH|[t1 [=][10 | [eo00
nemalsig [ ]| |0 F[ | pos [« Jf |4 ~|[[20 KH||CFD [+] |21 [¢]|5ns [v]l[15  F|[sum [« ] |-24ns[]|10ns [ ]||144 F&H||W1 [&][|10 || 2000 o
nemalsig [ ]| |0 F[ | pos [« Jf |4 ~|[[20 KH||CFD [+] |21 [¢]|5ns [v]l[15  F|[sum [« ] |-24ns[]|10ns [ ]||144 F&H||W1 [&][|10 || 2000 o
nemalsig [ ]| |0 b | pos [« Jf |4 ~][[20 KA||CFD [] |21 [¢]|5ns [v]l[15  KH|[sum [« ] |-24ns[]|10ns [ ]||144 FH||W/1 [&][|10 K| 2000 4
nemalsig [ ]| |0 b | pos [« Jf |4 ~][[20 KA||CFD [] |21 [¢]|5ns [v]l[15  KH|[sum [« ] |-24ns[]|10ns [ ]||144 FH||W/1 [&][|10 K| 2000 4 L=
nomalsig [<]|[0 F|[pos[=] [t [=] |20 FH||cFo [2][x021 [<][sns [<]|15 Fed|[sum [<] [-24ns[<]|[t0ns [<]|[1a4 R\ (1 [<]|[10  Fd|[eo00 4
fal fal toral total A
mode sartcnt stopent statcnt stopont startent stopent full scale
(digt) _ (dhigt)  (digh) _ (digh) _ (digh) _ (digh) _ (mutiple)
cu:[o B[» Bls B[s Bl B2 #n <
P O S | S | S | e
ci: [0 B[ R[5 F[s Fo K2 B <
mgﬁﬂl cHes (w0 |20 Bd|s Kl|s K| K| K| [+
T = cis: [0 B[ R[5 Fi(s F|o Ri[2 B <
cie: [0 B[ RB|[s Fi[s_ Fo Ri[@ B <
it read btelbyne) [ltime spectrum an/are or:[n Bl B B[ R[w B2 &y 5]
[Dlenergy spectrum ON[OFF cw: (o Bln Es Blls o Blx @ =]

Fig. 15: Energy spectrum measurement setting before time spectrum measurement
(full energy range)

Open the "spectrum™ tab and click "Clear" and then "Start" in the menu bar.
The following spectrum is displayed after execution. While checking the shape of the spectrum and counting,
set the target of the peak range with "ROI start" and "ROI end".

Y APVE104-TOTAL-FALL  Version 1.0.0 === (E=H |

File Edit calibration T | Cenfig Clear Start Stop

Py o = | p— hist

CH output output deadtime ROI peak  centroid peak gross. gross. net net FWHM FWHM  FWHM PWTM | measurement -
Ho. count rate(cps) (%) Wo.  (ch) (ch} (count)  (count)  {eps)  feount)  (eps)  (ch) (%) mode real time
i1 156M  27.59k 0.98 ROIL:1401 138117 4394k 423238k 7.558k360.024k 6429k 79.5 12015 79541 148190 | mesuement  (31:00:00
Gzt 17aM 3022k 109 ROR: 0  0.00 0000 0000 0000 0.000 0000 0.0 0.000 0.000 0.000
o3 0.00 0.00 0.00 ROB: © 000 0000 0000 0000 0000 0000 00 0000 0000 0.000| "=t 00:00:56
e 0.00 0.00 0.00 ROM: © 000 0000 0000 0000 0000 0000 0.0 0000 0.000 0000| ... 00:00:56
ROE: 0  0.00 0000 0000 0000 0.000 0000 0.0 0.000 0.000 0.000 B
ROT6 o 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.000 0.000 0.000 | fie sze(Byte) 0.000
ROZ: @  0.00 0000 0000 0000 0.000 0000 0.0 0.000 0.000 0.000
RO wa: 0 000 0000 0000 0000 0000 0000 0.0 0.000 0.000 0.000| SUPing 16

oy [ e [ | somtrom [ madocrom [ 750 |

spectrum  ROI ROI ROI star ROT en: energy gauss fit
il ROtend me s ar e
[ o 1foHt [flues [0 Fe2 K
5000~
o a2 2 [none [T]lo ello [t o]
o Has 3 [none [<]lo R0 | mo2 1
7] o 4 frore [0 Flfo e | [ef]
4000~ 5 [none [J]lo R0 Ri[om # (o]
. 6 [one [w]l0 R0 Ri[ma R+ (o]
- 7 [none [v]0  FH|o Fef[ a2 R
3 300 8 [none [T]l0 R0 Flee ] (o]
8 frang2 [ @ch ©e ©kev © manual
2000} & g3 [ ROI ezntroidich) energy = s
. rRont [o]- 000 - 2 e e
1500- fiteinga ] rore [=]- oon - 5
FittingS . unit | MeV
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Fig. 16: Energy spectrum measurement setting before time spectrum measurement
(full energy range)
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Next, set the following to narrow down to the energy to be measured (in this case, the 511 keV peak of Na-
22).

Set the reference values for "ROI start" and "ROI end" on the previous page in the "config" tab in the red
frame below. Enter a value for "ROI start” for "QDC LLD" and a value for "ROI end" for "QDC ULD."

3 APVB108-TOTAL-FALL =S|

File Edit calibration Tool | Config Clear Start Stop

devee [Devl [v]]  IPaddress [152.168.10.128 | memo | bacll (sl femodl] oo hist M
cH outpst  outpt  deadtime ROI  peak centrod  pesk  grom  gross net net  PWHM PWHM  PWHM  PWTM | messurement It
No. count rate(cps) (%) No. ) () {count)  (count)  (cps) {count) (cpsh (b} (%) mode real time
CHL 1 0.00 0.00 0.00 ROI: 0  0.00  0.000 0000 NaN  0.000 NaN 0.0 0.000 0.000 0.000 | mesuement  94.00:00
o2 i 000 0.00 0.00 ROZ: 0  0.00 0.000 0000 NaN  0.000 NaN 00 0000 0000 o000 "™
cH3 1 000 0.00 0.00 ROI: 0  0.00 0.000 0000  NaN  0.000 MaN 0.0 0.000 0000 0.000| "It 00:00:00
cHi 1 000 0.00 0.00 ROM: 0 000 0000 0000 Nal  0.000 NaN 0.0 0.000 0000 0.000| .. .
CHS © 000 0.00 0.00 ROE: 0 0.00 0.000 0000  NaN  0.000 NaN 0.0 0.000 0000 0.000 oo:00:00
CHE ©  0.00 0.00 0.00 ROE: 0  0.00 0.000 0000  NaN  0.000 Nal 0.0 0000 0000 0.000 | fesze(pyte) 0.000
A ) 0.00 0.00 ROF: 0 0.00  0.000 0000  NaN  0.000 NaN 0.0 0.000 0000 0.000
cHe : 0.00 0.00 0.00 ROTE 0 000 0000 0.000 NaN  0.000 NaN 0.0 0.000 0000 0.000| SR 16 L
config | fie | wave | spectrum | mespectrum
signal baseine cFo cFp €D Qdc Q¢ Qe Qo ooc  faoc goe
delay resiorer  threshold 6ming  funchon  delay  walk  sumfpesk pretigger fiter  integral  fullscake [LLD U
sgnaltype () pobrty fiter(s) (dt)  5PE (mutipl) (dot)  (dign) (ns) (ns)  rangelns) ™ (dign)
- |nomalsig [L]|0  [d|[pes[+] |40 [+]/|20 FH||CFD [L]|[x021 [ ](5ns []||15  Fed|{sum [ ] |-24ns] L ]|10ns [ ] 144 Fod|{1f1 [ ]| 1163 Fo4|| 1620 4
s |nomalsig [0 [H|[pes[] |4 [+]/|20 FH||CFD [ ]|[x021 [ ]|5ns [ L]|15  Fe|{sum [ ]|-24ns], ][10ns [ ]| 194 | {1f1 [ ]| 163 Fo|| 1620 [
: |nomalsig [0  [H|[pes[] |4 [+]/|20 FH||CFD [ ]|[x021 [ ]|5ns [ .]|15  Fe|{sum [ ] |-24ns] ][10ns [ ]| 194 Fe|{1f1 [ ]| 1163 K| 1620 4
: |nomalsig [0 [H||pes[v] |40 [+]/|20 FH||CFD [ ]|[x021 [ ]|5ns [ ]||15  Ke|{sum [ ]|-24ns], ]|10ns [ ]| 194 | {11 [ o] 1163 Fo|| 1620 4
= |nomalsig [0  [H|[pes[] |4 [«]/|20 FH||CFD [ ]|[x021 [, ]|5ns [ ]||15  Fe|{sum [ ]|-24ns], ]|10ns [ ]| 194 Fe|{11 [ o] 163 K| 1620 4
: [nomalsg [<] [0 F#d|[pes[<]|[4n ][0 F#H|[cFD [0zt [o][5ms [][15 | [sum [ ] [2ans[] [10ns [o][1a¢ P [rr [ [11e3 11| [te20 F&]
: [nomalsg [<] [0 F#d|[pes[<]|[4n  [<][20 FeH[cFD [0zt [o][sns [][15 | [sum [ [2ans[] [10ns [o][1a¢ P [r1 [ [11e3 11| [ 1620} U
< [nomalsg [¢][0 F#l|[pes[<] [ [<][20 F#|[cFD (o]0t [o][5rs [2][15 Fod|[sum [o] [2ans[<][1ons [o][1¢ Fod L [<] [1165 (%1 [te20 [+
e e Al Al total  total  PsA
mode startcnt stopent startent stopent startent stopcnt fullscale
(digh) _ (digh} _ (digh) (digh) (digh)  (digh)  (multiple)
can:[w B[ K[s #s BHo K2 B 5]
messtrment mode ci: [0 R[x K H[s Ho #H» #wn &
s e s e e
an: [ RBi[» Ki[s Rs RBHw K2 & 5]
messurement cu: [ B[ RKil[s R[5 RH|[w K[ B[ 5]
0000 i cns: 10 B[ R|[s R[5 RH|[0 K[ B[ 5]
R P (| | e T
st read [ time spectrum ONJOFF
bytelbyte) pectrum Of R T ) | s O e
[Dlenergy spectrum onjoFF e P () | | o e [

Fig. 17: Energy spectrum measurement setting before time spectrum measurement
(Setting of energy range narrowing)

Open the "spectrum" tab and click "Clear" and then "Start" in the menu bar. The following spectrum is
displayed after execution. The energy peaks shown in the figure below, which are narrowed down in the
range of "QDC LLD" and "QDC ULD", are displayed.

[ APVB104-TOTAL-FALL Version 1.0.0 == i=h |
File Edit calibration Tool | Config Clear Start Stop
v [T sassi0izs | mee =n st
cH output output  deadiime ROT pesk  centroid pesk gross gross net net  FWHM FWHM PWHM  FWTM | messurement -
No. count rate(cps) (96} Ne. (ch)  (ch) (count)  (count)  (epsy  (count) (cps)  (ch) (%) mode. real time
cit : 2273k 746k 098 ROIL: 1402 136127 253.000 20735k 10368k 18399k 9.200k 752 11352 75.153 140.080 | measwrement  (01:00:00
cH2 2483k 823k 1.08 RORZ: 0 000 0000 0000 0.000 0000 0.000 0.0 0.000 0000 0000 "™
o : 0.00 0.00 0.00 ROB: 0 000 0000 0000 0000 0000 0000 0.0 0.000 0000 0.000| "t 00:00:03
CH4 - 0.00 0.00 0.00 RO = o 0.00 0.000 0.000 0.000 0.000 0000 00 0.000 0.000  0.000 live time.
ROIS: 0 000  0.000 0000 0000 0.000 0.000 0.0 0.000 0000 0.004 00:00:03
ROIE: 0 000  0.000 0000 0000 0.000 0.000 0.0 0.000 0.000 0.000| Fsee(eyte) 0.000
ROT7 o 0.00 0.000 0.000 0.000 0.000 0000 00 0.000 0.000 0.000
ROIE © 000 0000 0000 0000 0000 0000 00 0.000 0.000 0.000| ="FN9 16
config | fie | wave | spectum | timespecirum | P50 |
spectrum  ROI ROT ROIstart ROlend energy  gaussfit
300- foff CH {ch) (ch)}
0] cit [o][uss ([0 Fllesz
260 none [0 RH[o B 1
o Z s none [0 Rlo  Fl|mm: 1
—— none []l0 fello  Fel|e2
220-| = Py =
none [ |0 o Fed| 1332 b
200-] none [Jlo Rlo  Fl|um: 1
= 180} none []0 fello  Fel|mm: 1
glﬂ!’ none | 4 |0 sall Fedjesz K
£ o] bt
@ ch € kel manual
L. ® O« Okv O
ROI ceniroid(ch) energy a2l R
1o 1 = SN
@] nene [+]- 000 - Ot ey
o}
Y mapping calcultion ~simple count viewr—
b @ fnear amoothing| | count vieve CH
»] © tos
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e -
== ok IR B

Fig. 18: Energy spectrum measurement setting before time spectrum measurement
(Setting of energy range narrowing)
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(4)  Time Spectrum measurement

If you want to measure the spectrum, select “timespectrum ON / OFF", make the following settings on the
"config” tab, and then click "Config" on the menu bar.

NOTE: When "mode" is selected in "list" mode. Note that if you use high counting in this mode, the

load on your computer may be unstable and the behavior may become unstable.

¥ APVE108-TOTAL-FALL == =R
File Edit calibration Tool | Config Clear Start Stop
devie Dot [o] 1P address [192.168.10028 | memo | el fsvell femddll oo fist M
cH output  output  deadiime ROI  pemk centrold  pek g gros net net  FWHM FWHM  FWHM  PWTM | messurement "
Ne. count ratelcps) (o) No.  (ch) () (count)  (count)  (cps)  feoun}  (eps)  (ch) (%) mode real time
CHL 0.00 0.00 0.00 ROIL - o 0.00 0.000 0.000 NaN 0.000 NaN 0.0 0.000 0.000 0.000| measurement 24:00:00
[ 0.00 0.00 0.00 ROIZ: O  0.00 0000 0000  NaN 0000  NaN 00 0.000 0.000 0000| ™
B 000 0.00 0.00 ROB: 0 000 0000 0000 MNaN 0000  NaN 00 0000 0000 O000p| "=t 00:00:00
CHY @ 0.00 0.00 0.00 ROM = 0 0.00 0.000 0.000 NaN 0.000 NaN 0.0 0.000 0.000 0.000 Jive time 00:00:00
CHs & 0.00 0.00 0.00 ROIS: O 0.00 0.000 0.000 NaN  0.000 NaN 0.0 0000 0000 0000 B
CHe - 0.00 0.00 0.00 ROI6 - L 0.00 0.000 0.000 NaN 0.000 NaN 0.0 0.000 0.000 0.000 | fiesize(Byte) 0.000
a7 0.00 0.00 0.00 RO7: 0 000 0000  0.000 NaN  0.000 NaN 00 0000 0.000 0.000
CHe 0.00 0.00 0.00 ROIE: © 000 0000 0000 NaN 0000 NaN 00 0000 0000 0000| TP 16 L
config | fie | wave | spectrum | timespectrum
signal baseline CFD CFD CFD Qoc QDC QDC Qbpc QoC QDc QDc
delay restorer  threshold fming  function  delay walk  sum/peak pretrigger filer integral  fullscale LLD uLo
signaltype  (ns) polarity fiter(ps)  (digh)  type (multiple)  (digit) (digit) (ns) (ns) range(ns) (multiple) {digit) (digit)
; [romalsa [0 F[ees[o] [ [=][ F|[cFo [o][wat [][sns [<][15 o] [sum [o][-2ens[=][1ons [o][14e  Fof|[01 [<][11es Fod] (120 &
nomalsig [v][[0  R|[pos[z][  [o|[z K|[cFe [ (=02t [o][5ns []f[1s K| [sum [] [-24ns[][10ns []|[14  RH{|[t1 [o]|[n163 F&H| 1620
+ [nomalsig [w]l[o  RH|[pos[=]|[  [o]|[20 KH|[cFo [o] [t [<][5ns [<]|[15s Ki|[sum [] [-24ns[]|[10ns []|[14  RH{|[t/1 [<][1163 F&H| 1620 1
nemalsig [ ]| |0 F[ | pos [« Jf |4 ~][[20 KA||CFD [+] (=021 [¢](5ns [v]l[15  F|[sum [« ] |-24ns[]||10ns [+ ]||14e  F&H||0/1 [+ ]| 1163 || 1620 |
¢ |nomalsig [+ |0 F[ | pos [« Jf |4 ~][[20 KA||CFD [+] (=021 [¢](5ns [v]l[15  F|[sum [« ] |-24ns[]||10ns [+ ]||14e  F&H||0/1 [+ ]| 1163 || 1620 |
nemalsig [ ]| |0 b | pos [« Jf |4 ~|[[20 KA||CFD [] |21 [¢]|5ns [v]l[15 KH|[sum [« ] |-24ns[]|10ns [+ ]||14e BR[|/ [+ ]| 1163 K| 1620 A
nemalsig [ ]| |0 b | pos [« Jf |4 ~|[[20 KA||CFD [] |21 [¢]|5ns [v]l[15 KH|[sum [« ] |-24ns[]|10ns [+ ]||14e BR[|/ [+ ]| 1163 K| 1620 A L=
: [nomalsig [ [0 F|[pes[=][4n [=][20 RH|[cFo [2] [0t [o][sns [<][1s  Ke|[sum [<][-24ns]<][tons [=][144 RH|[1/1 [=] [1263 K| [ 2620 1
e fal fal toral total A
sartcnt stopent statcnt stopont startent stopent full scale
(digt) _ (dhigt)  (digh) _ (digh) _ (digh) _ (digh) _ (mutiple)
cu:[o B[» Bls B[s Bl B2 #n <
crz: [0 B[ B|[s (s B0 Rl[2 B <
ci: [0 B[ R[5 F[s Fo K2 B <
ez [0 B[ R[5 F(s Fo Ri[2 B <
— cis: [0 B[ R[5 Fi(s F|o Ri[2 B <
— ais: [0 B[ B[s R[5 B[ B» B¥ [
Jit read bte(tzvied L.M ar: [0 Bi» Bl B B|e B» B <]
Derrsy oo OO e O | P s [T
Fig. 19: Setting of time spectrum measurement
£ APVB104-TOTAL-FALL  Version 1.0.0 == ==
File Edit calibration Tool | Config Clear Start Stop
device [Devi [v] 1P address[192.168.10.128 | mem | mode list
cH output output  deadtime ROL pesk  centroid pesk gross gross net net  PWHM FWHM  PWHM  PWTM | messurement -
Ho. count rate(cps) (%) Ho. {ch)  (ch) (count)  (count)  (cps) (count) (s} (ch) (%) mode real time
CHL = 24456k 7.57k 0.99 ROI :1394 138138 2615k 247.008k 7.720k211235k 6601k 79.2 11862 79.186 148428 | mesurement  (31:00:00
Gz : 26913k 835k 108 RO2: @ 0.00 0000 0000 0.000 0000 0000 00 0000 0000 0000 "™
a3 0.00 0.00 0.00 ROB: 0 000 0000 0000 0000 0000 0000 0.0 0000 0.000 0.000| "t 00:00:32
CHé = 0.00 0.00 0.00 ROT4 = 0 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.000 0.000 0.000 Jve ime. 00:00:32
ROIS: 0  0.00 0000 0000 0000 0.000 0000 0.0 0.000 0.000 0.000
ROE: 0  0.00 0000 0000 0000 0.000 0.000 0.0 0.000 0.000 0.000| Fesee(tyte) 0.000
ROI7 o 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.000 0.000 0.000
ROIB © 000 0000 0000 0000 0000 0000 0.0 0000 0000 0.000| =MPing 16

config | fie | wave | specrum | tmespectum [ pp

1

[ cHL

counts (inear)

ROI STAS ) FWHM(ch) FWTM(ch) ROI cont(-}
ROI END{ch) PaHM(ps)  FWTM(ps) ROT cont{eps)

X Scale

@ch ©ns

-+ : , , £ DA A
o

T T T T T T T T
5000 10000 15000 20000 25000 30000 35000 40000 95000
counts (fnear) ffl A S

Fig. 20: Setting of time spectrum measurement
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Open the "spectrum" tab and click "Clear" and then "Start" in the menu bar. The following spectrum is

displayed after execution. The time resolution "FWHM (ps)" is calculated by setting the "ROI" section at the
lower right of the screen.

3 APVB104-TOTAL-FALL Version 1.0.0
File Edit calibration Tool Config Clear Start Stop

devce [Devl [ 17 address [192.168.10.128 | memo | | mode fist

cH output output  deadime ROT  pesk centrod  pesk  gros  gros net net  FWHM FWHM PWHM  FWTM | measurement .

to. count rateleps) (%) Wo.  (ch)  (ch) (count)  (count)  fcps)  (count)  (eps)  (ch) (%) mode real time

cut :  2aa56k 757k 099 ROIL:1384 138135 2615k 247.028k 7.720k211.235k 6601k 79.2 11962 79.186 148428 | mesuwemert  11.00:00

CH2 269.13k 835k 108 ROL2 = 0.00 0.000 0.000 0.000 0.000 0000 00 0.000 0.000 0.000 time

CH3 0.00 0.00 0.00 ROI3 - 000 0000 0000 0000 0000 0000 0.0 0000 0000 0.000| "ime 00:00:32

cHa : 0.00 0.00 0.00 ROK : 0.00 0000 0000 0.000 0000 0000 0.0 0.000 0000 0.000 | ... 00:00:32
0.00 0.000 0.000 0.000 0.000 0000 00 0.000 0.000 0.000 e

000 0000 0000 0.000 0.000 0.000 0.0 0.000 0.000 0.000 | fesie(Byic)
0.00 0000 0000 0000 0.000 0.000 0.0 0.000 0.000 0.000
000 0000 0000 0000 0000 0000 0.0 0000 0000 0.000| =PI 16

0.000

g
cocolee e

config | fle | wave [ spectrum | tmespectrum | psp

1

& et

-
start CH gain(multiple}

sne offeet{ns)
Moo

counts (inear)

ROISTART(ch) || PwHm(ch)  PwTMich) | ROT contl-)

ROI END(ch} PWHM(ps)  PWTM(ps}  ROI cont{cps}

J a1
EHER ] counts (inear) ﬂ]ﬂiﬂ]

5000 10000 15000 20000 25000 30000 38000 4000D 45000 50O
ch

Fig.21: Time spectrum measurement

T3 APVES0Z-12A Version 100 -
Tool Help | Co
ws[192.168.00128 | mero ~01— 1 N st
RO
o oupt  output  deadtime ROI  pesk centrod  pesk  grom  gom et et FWHM PWHM FWHM  PWTM | messurement Itime
No. count  rate{cps) (5) No.  (ch) (ch)  (coum) (count) (p)  fcoumt)  (cp) (ch) (%) (keV)  (keV) | mode rea
cu: 371M 408k 052 ROIL: 919 91665 B41.000 41462k 4146k 36910k 3691k 422 4.606 30494 59407 | memuremert  4:00:00
o i 371M 405k 052 ROR: S19 91191 829.000 41181k 4118k 36534k 3653k 437 4773 31595 63882 | °™
ROI: 0 000 0000 0000 0000 0000 0000 00 0.000 0.000 0000 "*™ 00:00:05
ROM: 0 000 0000 0000 0000 0000 0.000 0.0 0.000 0000 0000 .. ..
55 -3 0 B 2.00 BB 0,000 BB 0000 B 0500 B 0000 BB 9000 B o0 1 91 |l 00:00:05
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
ROI: 0  0.00 0000 0.000 0000 O0.000 0000 0.0 0.000 O0.000 0.000 | fesee(By) 0.000
ROP: 0  0.00 0000 0000 0000 0000 0000 00 0.000 0.000 0.000
ROB: 0 000 0000 0000 0000 0000 0.000 0.0 0.000 0000 0.000 =79 500M
confg s wave spactum  tmespecrum | pSD
200 =
20000-] Config
start CH gain{multiple)
10000-] [em L] v~
stop CH
16000 o o] eoinc ofiut(na)
L . [100 1]
14000~} coing time(ns)
12000-] ¥
§ —ROI
£ 10000-]
ROISTART(ch)  FWHM(ch) PWTMI(ch) ROI cont(-)
8000+ [ sl ns | [sm | [nem |
o ROI END(ch) FWHM(ps) ~ FWTM(ps) ROI conticps)
[z 3] [ | [wes | [ms |
000-}
X Scale
2000~} @t Om
Y s e e T ch (B[]
12550 12575 12600 12625 12650 12675 12700 12725 12750 12775 12800 12625 12850 12875 12900 12525 12950 12975 13000 13025 13050 y
- : w2

Fig. 22: Time spectrum measurement (When the horizontal axis is magnified)

When you finish measurement, click "Stop” on the menu bar.
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7. File

7. 1. Histogram data file

(1) File format

CSV text format, separated by commas

(2) File name

Set arbitrarily

(3) Component

It consists of 4 parts: "Header" part, "Calculation” part, "Status" part and "Data" part

Header part
Measurement mode Measurement mode.
Measurement time Measurement set time. Unit is seconds
Real time Real time
Start Time Measurement start time
End Time Measurement end time
* Save for each CH
POL Polarity
TGE Waveform display trigger CH
TGC Waveform acquisition polarity
RJT Waveform acquisition threshold
CCF CFD Function
CDL CFD Delay
CWK CFD walk
CTH CFD threshold
FLK Baseline time constant
PTS QDC pre-trigger
LIG QDC filter time constant
LIT QDC thumb or peak
AFS QDC integral reduction
CLD QDC Lower Limit Discriminator
CuUD QDC Upper Limit Discriminator
TTY Timing type
MOD mode
MTM Measurement time
MEMO Memo or Notes
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Calculation part

*The following is saved for each ROI

ROI_ch Input channel number targeted for ROL.

ROI_start ROl start position (ch)

ROI_end ROI end position (ch)

energy (keV) ROl setting energy (keV)

peak (ch) Peak position between ROIs (ch)

centroid (ch) Center position between ROIs (ch)

peak (count) Peak ch count between ROIs

gross (count) Total number of counts between ROIs

gross (cps) Cps of counts between ROIs

net (count) Total number of counts minus background between ROIs
net (cps) Sum of cps of the number of counts minus background between ROIs
FWHM (ch) Half width between ROls (ch)

FWHM (%) Resolution between ROIs (%)

FWHM (keV) Half-width between ROIs (keV)

FWTM (keV) Full width between ROIls (keV)

Status part

*The following is saved for each ROI

outtput count Output count

outtput rate Output count rate

dead time Dead time ratio
Data part

Histogram data for each channel. Up to 8192 paints.
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7. 2. Wave data file

(1) File format

CSV text format, separated by commas

(2) File name

Set arbitrarily

(3) Component

It consists of 4 parts: "Header" part, "Calculation” part, "Status" part and "Data" part

Header part

Measurementmode | Measurement mode.

Measurement time Measurement set time. Unit is seconds

Real time Real time

Start Time Measurement start time

End Time Measurement end time

* Save for each CH

POL Polarity

TGE Waveform display trigger CH

TGC Waveform acquisition polarity

RJT Waveform acquisition threshold

CCF CFD Function

CDL CFD Delay

CWK CFD walk

CTH CFD threshold

FLK Baseline time constant

PTS QDC pre-trigger

LIG QDC filter time constant

LIT QDC thumb or peak

AFS QDC integral reduction

CLD QDC Lower Limit Discriminator

CuUD QDC Upper Limit Discriminator

TTY Timing type

MOD mode

MTM Measurement time

MEMO Memo or Notes
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Status part

*The following is saved for each ROI

outtput count Output count

outtput rate Output count rate

dead time Dead time ratio
Data part

Waveform data of device being displayed
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7. 3. List data file

(1) File format

Binary, network byte order (big endian, MSB first)

(2) Configuration

The APV8108-14 sends binary data of the following format to the PC sequentially in the list mode.

Bit127
TOTAL[15..0]

112

111
FALL[15..0]

96

95
RISE[15..0]

80

79
TDC[55..40]

64

63
TDC[39..24]

48

47
TDC[23..8]

32

31
TDC[7..0]

24 23 16
TDCFP[7..0]

15
CH[2..0]

13

12 0
QDC [12.0]

Details of list data

Fig. 23: list data format (16 Byte (128-bit))

Bit 127 to Bit 112 TOTAL (total waveform integral) value. Unsigned 16-bit integer.
Bit 111 to Bit 96 FALL (falling waveform partial integration) value. Unsigned 16-bit integer.
Bit 95 to Bit 80 RISE (Rise of waveform partial integration) value. Unsigned 16-bit integer.
Bit 79 to Bit 24 TDC count. 56-hit. 1 ns per bit.
TDCFP (fractional part) count. 8-bit. 3.90625 ps per bit.
Bit 23 to Bit 16 ) ) )
Interpolation between sampling points (1 ns 256 256 = 3.90625 ps)
CH number.
Bit 15 to Bit 13
0: CH1, 1: CH2, 2: CH3, 3: CH4, 4: CH5, 5: CH6, 6: CH7, 7: CH8
QDC integrated value. Unsigned 13-bit integer.
Bit 12 to Bit0 The collected waveform is filtered, and the integrated value of the waveform between
the set range from where the threshold is exceeded.
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8. Command
8. 1 Overview

Configuration and data acquisition for the APV 8108 are performed via TCP / IP and UDP via Ethernet. Since
special libraries are not used, DPP can be controlled by any application if it conforms to the communication

format (command).

A communication board is mounted on DPP.

Model Number Standard Protocol Command method

APG5107 1000 Mbps TCP/IP and UDP Address + parameter

This chapter describes commands when the APG5107 is mounted as a communication board.

The APG5107 uses SITCP to realize high-speed data communication. SITCP is a technology for connecting
devices developed by the High Energy Accelerator Research Organization (http:/imwww.kek jp/ja/ (hereinafter
referred to as KEK), which is a university shared use corporation, to Ethernet. The technology has been
transferred to Bee Beans Technologies Co., Ltd. (http:/mww.bbtech.co.jp, hereinafter BBT), which is a
venture company from KEK. We use SIiTCP under license from BBT. For details on SITCP and data

transmission / reception, please refer to each manual on the BBT company website.

The command types are roughly divided into two types: "Configuration and Status" and "Data". In SiTCP,
two protocols, TCP / IP and UDP, are operating so that these two types of commands can be sent and
received without competition, and each has a communication port on the device side defined. Configuration
and Status are UDP and port number is 4660 by default. Data is TCP / IP and the port number is 24 by
default.

DPP

APG5107

UDP — Config, Status
Port No. 4660

NV

TCP/IP Data
Port No. 24 —]

The format and type of command are described below.

46 TechanoAP Co., Ltd.




APV8108-14 Instruction Manual

8. 2 Format of command

The command format is divided into the case of Configuration write, the case of Status read, and the case of

Data read. Each consists of "header", "address", "parameter” and "data".

“Header part’ contains 6 items of Ver / Type / CMD / FLAG / ID and Data Length conforming to the SITCP
specification. In DPP, Data Length (data length) is fixed 2-byte and the size of the header part is 4-byte.

"Address part" is the 4-byte address of the DPP register.
"Parameter part” is a 2-byte value set in the DPP register.

"Data part” is measurement data from DPP.
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8. 3 Typeof command

(1)  Config command

(UDP]
PC Header part Address part Parameter part
(4Byte) (4Byte) (2Byte)
OxFF800702
DPP Hearder part Address part Parameter part
(4Byte) (4Byte) (2Byte)
OxFF880702

Fig. 1: In case of Config command

The Config command responds from the DPP to the configuration from the PC.

(Setting from PC)
“Header part’ is 4-byte, hexadecimal number “FF800702".
The contents are F (Ver.) F (Type) 8 (CMD) 0 (FLG) 07 (ID) 02 (Data Length).
"Address part" sets 4-byte, parameter address value.

"Parameter part" is 2-byte, the parameter value to be set.

(Response from DPP)
“Header part” is 4-byte, hexadecimal number “FF880702".
The contents are F (Ver.) F (Type) 8 (CMD) 8 (FLG) 07 (ID) 02 (Data Length).
If normal, the ACK bit of FLG becomes 1 and becomes 8.

"Address part” returns 4 bytes, the address value of the set parameter.
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(2) Status command

(UDP]
PC Header part Address part
(4Byte) (4Byte)
OxFFC00602
DPP Hearder part Address part Date part
(4Byte) (4Byte) (2Byte)
OxFFC80602

Fig.2: In case of Status command

The Status command responds to requests from the PC from DPP.

(Requirements from PC]
“Header part” is 4-byte, hexadecimal number “FFC00602”.
The contents are F (Ver.) F (Type) C (CMD) 0 (FLG) 06 (ID) 02 (Data Length).
"Address part" sets 4-byte, the address value of status data.

(Response from DPP]
“Header part” is 4-byte, hexadecimal number “FFC 80602".
The contents are F (Ver.) F (Type) C (CMD) 8 (FLG) 06 (ID) 02 (Data Length).
If normal, the ACK bit of FLG becomes 1 and becomes 8.
"Address section", 4-byte, the address value of the requested parameter is returned.

"Data part" is 2-byte, status data value.
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(8) Datacommand

Read list data to PC with Data command.
First, list data is requested by UDP, and DPP responds by TCP / IP.

[TCP / IP DPP data transmission)

When the list mode is set and started by UDP, the list data starts to accumulate on the communication board.
[TCP/IP PC data reception)

It is possible to read only arbitrary bytes by TCP.
Since list data is in units of 16 bytes, read in units of 16 bytes.
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8. 4 Listof command

Setting Command
No. of Address Response
No. Type Content range Operation length
port (Hexadecimal) (Byte)
(Digit) (Byte)
Input waveform Configuration 10 10
1 B40001DE 0,1
type Setting request 8 10
Input polarity Configuration 10 10
2 B400011A 0,1
switching Setting request 8 10
Configuration 10 10
3 B4000160 CFD Function 1.15
Setting request 8 10
Configuration 10 10
4 B4000162 CFD Delay 0.23
Setting request 8 10
Configuration 10 10
5 B4000164 CFD Walk 0.2%1
Setting request 8 10
Configuration 10 10
6 B4000166 Threshold 0.2B1
Setting request 8 10
Baseline Configuration 10 10
7 B400016E 0.254
restoration filter Setting request 8 10
UDP Configuration 10 10
8 CH setting B40001CO QDC pre-trigger 0.4
4660 Setting request 8 10
Configuration 10 10
9 B40001C6 QDC Filter 0.5
Setting request 8 10
Configuration 10 10
10 B40001C8 QDC sum/peak 0,1
Setting request 8 10
Configuration 10 10
11 B400010C QDC full scale 0.9
Setting request 8 10
QDC integral Configuration 10 10
12 B40001DC 1.221
range Setting request 8 10
Configuration 10 10
13 B4000168 QDCLLD 0..28%1
Setting request 8 10
Configuration 10 10
14 B400016A QDC ULD 0..2B1
Setting request 8 10
Time stamp Configuration 10 10
15 B40001D0 0,1
timing Setting request 8 10
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Command
Address Setting range Response
No. Type No. of port Content Operation length
(Hexadecimal) (Digit) (Byte)
(Byte)
PSA falling Configuration 10 10
16 B40001D8 1..16383
start position Setting request 8 10
PSA falling Configuration 10 10
17 B40001DA 1..16383
end position Setting request 8 10
PSA rising Configuration 10 10
18 B40001E8 1..498
start position Setting request 8 10
PSA rising Configuration 10 10
19 B40001EA 1..16383
CH uDP end position Setting request 8 10
setting 4660 PSA overall Configuration 10 10
20 B40001EC 1..498
start position Setting request 8 10
PSA overall Configuration 10 10
21 B40001EE 1..16383
end position Setting request 8 10
PSA reduction Configuration 10 10
22 B40001D6 0.9
ratio Setting request 8 10
Configuration 10 10
23 B4000176 Input delay 0.511
Setting request 8 10

NOTE: The above address is that of CH1. The start address of CH1 / CH5 is B4000100 / B4008100. The
start address of CH2 / CH6 is B4000200 / B4008200. The address to which 0x100 is added in this way

becomes the top of each CH setting.
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Setting Command
No. of Address Response
No. Type Content range Operation length
port (Hexadecimal) (Byte)
(Digit) (Byte)
Configuration 10 10
24 B4004000 Mode 01,25
Setting request 8 10
Measurement Configuration 10 10
25 B4004002 01
mode Setting request 8 10
B4004006 Configuration 10*4times | 10*4times
B4004008 Measurement
26 UDP 0.2%1
Single setting B400400A time setting Setting request 8*4 times 10*4 times
4660
B400400C
Start
27 B4004004 0,1 Configuration 10 10
measurement
Time and data
28 B4004090 0,1 Configuration 10 10
Clear
29 B4004028 Time clear 0,1 Configuration 10 10
Measurement
30 B4000004 10 10
status
31 B4000120 Output count
10*2times | 10*2times
* B4000122 total
32 B4000130 Output count
10*2times | 10*2times
* B4000132 rate
B4000144
33 B4000146
Live count 10*3times | 10*3times
* UDP B4000148
Status - Status request
4660 B400014A
B40001EO
34 B40001E2
Dead count 10*4times | 10*4times
* B40001E4
B40001E6
B400000E
B4000010
35 Real time 10*4times | 10*4times
B4000012
B4000014
UDP B400009A Histgram CH
36 Configuration 0.7 Configuration 10 32768
4660 B400809A date

NOTE: The address marked with * in the above number column is for CH1. The addresses for CH1 to CH4
address 0x100 and CH6 to 8 CH5 start address: 4008100 plus 0x100 are the values for each CH setting.
(Legend CH1: B4000146 CH CH2: B4000246, .., CH4: B4000446, CH5: B4008146, .. CH8: B4008446)
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8. 5 Explanation of command

Setting of CH

(1) Select input waveform type

Description Select input waveform type
Address 0xB40001DE
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting
Oorl
Range 0: Normal waveform * Factory default
1: NIM waveform

(2)  Select Input polarity switching
Description Select input polarity switching
Address 0xB40001A
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting
Oorl
Range 0: Negative polarity * Factory default

1: Positive polarity

(3) CFD Function

Description C_FD function_ settings. .
Signal reduction factor used for CFD waveform calculation.
Address 0xB4000160
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting
1to 15
Range 1: 0.03 times, 2: 0.06 times, 3: 0.09 times, 4: 0.12 times, 5: 0.15 times,

6: 0.18 times, 7: 0.21 times*, 8: 0.25 times, 9: 0.28 times, 10: 0.31 times,

11: 0.34 times, 12: 0.37 times, 13: 0.40 times, 14: 0.43 times, 15: 0.46 times

(4)  CFD Delay

Description CFD d(_elay sefrtings. . i
Delay time of inverted signal used for CFD waveform calculation.
Address 0xB4000162
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting
0to23
0:1ns,1:2ns,2:3ns,3:4ns,4:5ns*,5:6ns,6: 7ns, 7:8ns, 8:9ns,
Range 9:10ns,10:11 ns,11: 12 ns, 12: 13 ns, 13: 14 ns, 14: 15 ns, 15: 16 ns,

16:17ns, 17: 18 ns, 18: 19 ns, 19: 20 ns, 20: 21 ns, 21: 22 ns, 22: 23 ns,
23.24ns
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(5) CFDWalk

Description Setting value for timestamping ADC data
Address 0xB4000164
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting
Range 010 1023

10 * Factory default

(6) Theshold

Description Input waveform threshold setting
Address 0xB4000166
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting
Range 0to 8191
100 * Factory default

7 Baseline restorer filter

Description Baseline restorer filter time constant
Address 0xB400016E
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting

Oto 254

0: ext

64 fast
Range 128: 4 us

250: 85 us

252:129 s

254: 260us*

(8)  QDC pre-trigger

Description Set the timing to start the addition
Address 0xB40001CO
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting
Oto4
0:0ns
1: Addition starts minus 8 ns before the timing of the threshold
Range 2: Addition starts minus 16 ns before the timing of the threshold*
3: Addition starts minus 24 ns before the timing of the threshold
4: Addition starts minus 32 ns before the timing of the threshold
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(9) QDC Filter

Description Filter time constant of the original waveform to be integrated by QDC
Address 0xB40001C6
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting

Oto5

0: ext

1:10 ns*

3:50ns

4:100 ns

5:200 ns

(1 0) QDC sum/ peak

Description QDC output data type

Address 0xB40001C8

Setting Command length 10 Byte, Response 10 Byte

Request Command length 8 Byte, Response 10 Byte

Port number 4660 (UDP)

Type Channel setting
Oorl
0: Output the peak value of the peak waveform as QDC data

Range 1: Output the integrated value of the waveform applied with sum Filter as QDC
data *

(11) QDC full scale

Description QDC data gain
Address 0xB400010C
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting
0to9
0:1/1
1: 1/2 times
2: 1/4 times*
Range 3: 1/8times
4: 1/16 times
5: 1/32 times
6: 1/64 times
7: 1/128 times
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(12) QDC Integral range

N\

N\

N\

~\

Description Integration time setting including QDC pre-trigger setting time
Address 0xB40001DC
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting
1to 4095
1: 1 digit corresponds to 8 ns. * 25 (200 ns) Factory default
Range
To
4095: 32760 ns
13) QDCLLD
Description LLD of integral value of QDC
Address 0xB4000168
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting
Range 0to 8191
10 * Factory default
14) QDCULD
Description ULD of integrated value of QDC
Address 0xB400016A
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting
Range 0to 8191
8000 * Factory default

15) Time stamp timing
Description Select which waveform to use for the time stamp of time information.
Address 0xB40001D0
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting
Oorl
Range

0: The timing set by CFDWALK for the CFD waveform

16) PSA falling start position

Description Set start position of fall integration target range in PSA operation
Address 0xB40001D8

Setting Command length 10 Byte, Response 10 Byte

Request Command length 8 Byte, Response 10 Byte

Port number 4660 (UDP)

Type Channel setting

Range 11016383 * 1 digit: 1 ns
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(17) PSA falling end position

Description Set the end position of fall integration target range in PSA operation
Address 0xB40001DA

Setting Command length 10 Byte, Response 10 Byte

Request Command length 8 Byte, Response 10 Byte

Port number 4660 (UDP)

Type Channel setting

Range 11016383 * 1 digit: 1 ns

(1.8) PSArising start position

Description Set the start position of rising integration target range in PSA operation
Address 0xB40001E8

Setting Command length 10 Byte, Response 10 Byte

Request Command length 8 Byte, Response 10 Byte

Port number 4660 (UDP)

Type Channel setting

Range 1t0 498 * 1 digit: 1 ns

(19) PSA ising end position

Description Set the end position of rising integration target range in PSA operation
Address 0xB40001EA

Setting Command length 10 Byte, Response 10 Byte

Request Command length 8 Byte, Response 10 Byte

Port number 4660 (UDP)

Type Channel setting

Range 1to 16383 * 1 digit: 1 ns

(20) Overall PSA start position

Description Set the start position of the whole integration target range in PSA operation
Address 0xB40001EC

Setting Command length 10 Byte, Response 10 Byte

Request Command length 8 Byte, Response 10 Byte

Port number 4660 (UDP)

Type Channel setting

Range 110498 * 1 digit: 1 ns

(21) Overall PSA end position

Description Set the end position of the whole integration target range in PSA operation
Address 0xB40001EC

Setting Command length 10 Byte, Response 10 Byte

Request Command length 8 Byte, Response 10 Byte

Port number 4660 (UDP)

Type Channel setting

Range 11016383 * 1 digit: 1 ns

(22) PSA reduction ratio

Description Set the reduction ratio of each integration result of rising, falling, and whole
Address 0xB40001D6
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting
0to9
Range

0:1/1, 1: 12, 2: 1/4, 3: 1/8, 4: 1/16, 5: 1/32, 6: 1/64, 7: 1/128, 8: 1/256, 9: 1/512
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(23) Input delay

Description Set delay of input waveform

Address 0xB4000176

Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)

Type Channel setting

Range 1to 511 * 8 ns delay per digit
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Single setting
(24) Mode
Description Operatiqn que. .
Select hist (histogram) mode, wave (waveform) mode, or list (list) mode
Address 0xB4004000
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting
0,1lor2
0: Histo mode
Range 1 Waveform mode *
2: List mode
5: List common mode
In list common mode, the GATE / VETO signal is invalid for CH1 only.

(25) Measurement mode

Description Select real time or live time
Address 0xB4004002
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Channel setting
0,1or2
Range 0: Real time *
1: Live time

(26) Measurement time setting

Description Measurement time
0xB4004006 (MSB)
0xB4004008
Address
0xB400400A
0xB400400C (LSB)
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Single setting
Oto2%-1
Range 25— 1 * Factory default

8 ns per bit. The maximum setting range is 40031 hours from (25*-1) x 8 ns
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(27) Measurement starts

Description Set start or stop of measurement
Address 0xB4004004
Setting Command length 10 Byte, Response 10 Byte
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Single setting
Oorl
Range 0: Measurement stop *

1: Measurement start

(28) Time and data clear

Description Clear setting of time and data

Address 0xB4004090

Setting Command length 10 Byte, Response 10 Byte

Request Command length 8 Byte, Response 10 Byte

Port number 4660 (UDP)

Type Single setting

Range When clearing, set data sequentially in the order of 0,1, 0

(29) Timeclear

Description Time clear

Address 0xB4004028

Setting Command length 10 Byte, Response 10 Byte

Port number 4660 (UDP)

Type Single setting

Range When clearing, set data sequentially in the order of 0, 1, 0
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Status

(30) Measurement status

Description Confirm measurement status
Address 0xB4000004
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Status
Oorl
Range 0: Measurement stopped
1. During measurement

(31) Output count total

\

N\

Description Total count number processed by signal within QDC LLD and QDC ULD
0xB4000120 (MSB)

Address
0xB4000122 (LSB)

Request Command length 8 Byte, Response 10 Byte

Port number 4660 (UDP)

Type Status (CH)

Contents Total counts processed by signal processing

32) Output count rate

Description 1 second output count rate
0xB4000130 (MSB)
Address
0xB4000132 (LSB)
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Status (CH)
Contents Signaled counts per second

33) Live count

Description Total live count (8 ns / count)
0xB4000144 (MSB)
0xB4000146
Address
0xB4000148
0xB400014A (LSB)
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Status (CH)
Contents The time obtained by subtracting the dead time from the real time per CH

(Conversion to time is converted by count value x 8ns)
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(34) Dead count

(

N\

Description Total dead count (8 ns / count)
0xB40001EOQ (MSB)
0xB40001E2
Address
0xB40001E4
0xB40001E6 (LSB)
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Status (CH)
Contents Signal processing time operating within QDC LLD, QDC ULD
(Conversion to time is converted by count value x 8ns)
35) Realtime
Description Real time (8 ns / count)
0xB400000E (MSB)
0xB4000010
Address
0xB4000012
0xB4000014 (LSB)
Request Command length 8 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Status (CH)
Elapsed time after about 2.1 seconds from the start of measurement.
c Signals of CH1 to 8 will not be received for about 2.1 seconds after the start of
ontents
measurement.
(Conversion to time is converted by count value x 8ns)

36) Histogram CH data

Description Request Histogram Data
0xB400009A
Address
0xB400809A
Setting Command length 10 Byte, Response 10 Byte
Port number 4660 (UDP)
Type Status (CH)
0xB400009A setting
0: CH1 histogram request
1: CH2 histogram request
2: CH3 histogram request
3: CH4 histogram request
0xB400809A setting
Contents 0: CH5 histogram request

1: CH6 histogram request
2: CHY histogram request
3: CH8 histogram request

NOTE: When you want to acquire the histogram data of CH1, if you set data
0x0000 to address 0xB400009A, there is a data response of 32768 bytes of
histogram data of CH1 in TCP.
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8. 6 Setting command at startup and config

The application for the APV 8108-14 is set from the PC to DPP by combining the setting command described
in "8.4 Command List" and the APV 8108-14 unigue setting command when starting up after power on and

when operating the Config menu before starting measurement. to hold.

The following shows an example of setting command list at startup and at configuration (does not include

DPP response). Please refer to it when creating your own application.

Except for the setting commands in "8.4 Commands" and "8.5 Commands", these commands are APV8108-

14 specific setting commands, so please be careful not to delete or change them.

64 TechanoAP Co., Ltd.



1) Startup setup command list example

UDP send 0xFF800702B40040000001 UDP send 0xFF800702B40081620009
UDP send 0xFF800702B40040060000 UDP send 0xFF800702B40082620009
UDP send 0xFF800702B40040080000 UDP send 0xFF800702B40083620009
UDP send 0xFF800702B400400A2540 UDP send 0xFF800702B40084620009
UDP send 0xFF800702B400400CBE40 UDP send 0xFF800702B40001640019
UDP send 0xFF800702B400402E0100 UDP send 0xFF800702B40002640019
UDP send 0xFF800702B40040300001 UDP send 0xFF800702B40003640019
UDP send 0xFF800702B400403200FF UDP send 0xFF800702B40004640019
UDP send 0xFF800702B400008C0007 UDP send 0xFF800702B40081640019
UDP send 0xFF800702B400011A0001 UDP send 0xFF800702B40082640019
UDP send 0xFF800702B400021A0001 UDP send 0xFF800702B40083640019
UDP send 0xFF800702B400031A0001 UDP send 0xFF800702B40084640019
UDP send 0xFF800702B400041A0001 UDP send 0xFF800702B4000166001E
UDP send 0xFF800702B400811A0001 UDP send 0xFF800702B4000266001E
UDP send 0xFF800702B400821A0001 UDP send 0xFF800702B4000366001E
UDP send 0xFF800702B400831A0001 UDP send 0xFF800702B4000466001E
UDP send 0xFF800702B400841A0001 UDP send 0xFF800702B4008166001E
UDP send 0xFF800702B40040360000 UDP send 0xFF800702B4008266001E
UDP send 0xFF800702B400010C0004 UDP send 0xFF800702B4008366001E
UDP send 0xFF800702B400020C0004 UDP send 0xFF800702B4008466001E
UDP send 0xFF800702B400030C0004 UDP send 0xFF800702B4000168001E
UDP send 0xFF800702B400040C0004 UDP send 0xFF800702B4000268001E
UDP send 0xFF800702B400810C0004 UDP send 0xFF800702B4000368001E
UDP send 0xFF800702B400820C0004 UDP send 0xFF800702B4000468001E
UDP send 0xFF800702B400830C0004 UDP send 0xFF800702B4008168001E
UDP send 0xFF800702B400840C0004 UDP send 0xFF800702B4008268001E
UDP send 0xFF800702B40001600007 UDP send 0xFF800702B4008368001E
UDP send 0xFF800702B40002600007 UDP send 0xFF800702B4008468001E
UDP send 0xFF800702B40003600007 UDP send 0xFF800702B400016A1F40
UDP send 0xFF800702B40004600007 UDP send 0xFF800702B400026A1F40
UDP send 0xFF800702B40081600007 UDP send 0xFF800702B400036A1F40
UDP send 0xFF800702B40082600007 UDP send 0xFF800702B400046A1F40
UDP send 0xFF800702B40083600007 UDP send 0xFF800702B400816A1F40
UDP send 0xFF800702B40084600007 UDP send 0xFF800702B400826A1F40
UDP send 0xFF800702B40001620009 UDP send 0xFF800702B400836A1F40
UDP send 0xFF800702B40002620009 UDP send 0xFF800702B400846A1F40
UDP send 0xFF800702B40003620009 UDP send 0xFF800702B400016E0080

UDP send 0xFF800702B40004620009 UDP send 0xFF800702B400026E0080
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UDP send 0xFF800702B400036E0080 UDP send 0xFF800702B40002C80001
UDP send 0xFF800702B400046E0080 UDP send 0xFF800702B40003C80001
UDP send 0xFF800702B400816E0080 UDP send 0xFF800702B40004C80001
UDP send 0xFF800702B400826E0080 UDP send 0xFF800702B40081C80001
UDP send 0xFF800702B400836E0080 UDP send 0xFF800702B40082C80001
UDP send 0xFF800702B400846E0080 UDP send 0xFF800702B40083C80001
UDP send 0xFF800702B40000600000 UDP send 0xFF800702B40084C80001
UDP send 0xFF800702B40001C00001 UDP send 0xFF800702B400010E0001
UDP send 0xFF800702B40002C00001 UDP send 0xFF800702B400020E0000
UDP send 0xFF800702B40003C00001 UDP send 0xFF800702B400030E0001
UDP send 0xFF800702B40004C00001 UDP send 0xFF800702B400040E0000
UDP send 0xFF800702B40081C00001 UDP send 0xFF800702B400810E0001
UDP send 0xFF800702B40082C00001 UDP send 0xFF800702B400820E0000
UDP send 0xFF800702B40083C00001 UDP send 0xFF800702B400830E0001
UDP send 0xFF800702B40084C00001 UDP send 0xFF800702B400840E0000
UDP send 0xFF800702B40001C20000 UDP send 0xFF800702B40001700800
UDP send 0xFF800702B40002C20100 UDP send 0xFF800702B40002700800
UDP send 0xFF800702B40003C20200 UDP send 0xFF800702B40003700800
UDP send 0xFF800702B40004C20300 UDP send 0xFF800702B40004700800
UDP send 0xFF800702B40005C20400 UDP send 0xFF800702B40081700800
UDP send 0xFF800702B40006C20500 UDP send 0xFF800702B40082700800
UDP send 0xFF800702B40007C20600 UDP send 0xFF800702B40083700800
UDP send 0xFF800702B40008C20700 UDP send 0xFF800702B40084700800
UDP send 0xFF800702B40081C20000 UDP send 0xFF800702B40001B00001
UDP send 0xFF800702B40082C20100 UDP send 0xFF800702B40002B00001
UDP send 0xFF800702B40083C20000 UDP send 0xFF800702B40003B00001
UDP send 0xFF800702B40084C20100 UDP send 0xFF800702B40004B00001
UDP send 0xFF800702B40085C20000 UDP send 0xFF800702B40081B00001
UDP send 0xFF800702B40086C20100 UDP send 0xFF800702B40082B00001
UDP send 0xFF800702B40087C20000 UDP send 0xFF800702B40083B00001
UDP send 0xFF800702B40088C20100 UDP send 0xFF800702B40084B00001
UDP send 0xFF800702B40001C60002 UDP send 0xFF800702B40001B400EB
UDP send 0xFF800702B40002C60002 UDP send 0xFF800702B40002B400ES
UDP send 0xFF800702B40003C60002 UDP send 0xFF800702B40003B400E4
UDP send 0xFF800702B40004C60002 UDP send 0xFF800702B40004B400DA
UDP send 0xFF800702B40081C60002 UDP send 0xFF800702B40005B400F0
UDP send 0xFF800702B40082C60002 UDP send 0xFF800702B40006B400ES
UDP send 0xFF800702B40083C60002 UDP send 0xFF800702B40007B400EB
UDP send 0xFF800702B40084C60002 UDP send 0xFF800702B40008B400E6
UDP send 0xFF800702B40001C80001 UDP send 0xFF800702B40081B40000
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UDP send 0xFF800702B40082B40000 UDP send 0xFF800702B40002CE003C
UDP send 0xFF800702B40083B40000 UDP send 0xFF800702B40003CEO000
UDP send 0xFF800702B40084B40000 UDP send 0xFF800702B40004CE0032
UDP send 0xFF800702B40085B40000 UDP send 0xFF800702B40005CE0014
UDP send 0xFF800702B40086B40000 UDP send 0xFF800702B40006CEO000
UDP send 0xFF800702B40087B40000 UDP send 0xFF800702B40007CEO000
UDP send 0xFF800702B40088B40000 UDP send 0xFF800702B40008CEOOOA
UDP send 0xFF800702B40001B600DD UDP send 0xFF800702B40081CEO000
UDP send 0xFF800702B40002B600DB UDP send 0xFF800702B40082CEO000
UDP send 0xFF800702B40003B600EG UDP send 0xFF800702B40083CEO000
UDP send 0xFF800702B40004B600EG UDP send 0xFF800702B40084CEO000
UDP send 0xFF800702B40005B600E1 UDP send 0xFF800702B40085CEO000
UDP send 0xFF800702B40006B600EG UDP send 0xFF800702B40086CEO000
UDP send 0xFF800702B40007B600DD UDP send 0xFF800702B40087CEO000
UDP send 0xFF800702B40008B600F5 UDP send 0xFF800702B40088CEO000
UDP send 0xFF800702B40081B60000 UDP send 0xFF800702B40001B8000E
UDP send 0xFF800702B40082B60000 UDP send 0xFF800702B40002B8000E
UDP send 0xFF800702B40083B60000 UDP send 0xFF800702B40003B8000E
UDP send 0xFF800702B40084B60000 UDP send 0xFF800702B40004B8000E
UDP send 0xFF800702B40085B60000 UDP send 0xFF800702B40005B8000E
UDP send 0xFF800702B40086B60000 UDP send 0xFF800702B40006B8000E
UDP send 0xFF800702B40087B60000 UDP send 0xFF800702B40007B8000E
UDP send 0xFF800702B40088B60000 UDP send 0xFF800702B40008B8000E
UDP send 0xFF800702B40001CCO0050 UDP send 0xFF800702B40081B80000

UDP send 0xFF800702B40002CC0064 UDP send 0xFF800702B40082B80000

UDP send 0xFF800702B40003CCO00A UDP send 0xFF800702B40083B80000

UDP send 0xFF800702B40004CCO00A UDP send 0xFF800702B40084B80000

UDP send 0xFF800702B40005CC0000 UDP send 0xFF800702B40085B80000

UDP send 0xFF800702B40006CC0000 UDP send 0xFF800702B40086B80000

UDP send 0xFF800702B40007CCO0000 UDP send 0xFF800702B40087B80000

UDP send 0xFF800702B40008CCO0000 UDP send 0xFF800702B40088B80000

UDP send 0xFF800702B40081CCO0000 UDP send 0xFF800702B40001BA000E
UDP send 0xFF800702B40082CCO0000 UDP send 0xFF800702B40002BA000E
UDP send 0xFF800702B40083CC0000 UDP send 0xFF800702B40003BA000E
UDP send 0xFF800702B40084CCO0000 UDP send 0xFF800702B40004BA000E
UDP send 0xFF800702B40085CC0000 UDP send 0xFF800702B40005BA000E
UDP send 0xFF800702B40086CC0000 UDP send 0xFF800702B40006BA000E
UDP send 0xFF800702B40087CCO0000 UDP send 0xFF800702B40007BAO000E
UDP send 0xFF800702B40088CCO0000 UDP send 0xFF800702B40008BA000E
UDP send 0xFF800702B40001CE0000 UDP send 0xFF800702B40081BA0000
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UDP send 0xFF800702B40082BA0000 UDP send 0xFF800702B40002D80005
UDP send 0xFF800702B40083BA0000 UDP send 0xFF800702B40003D80005
UDP send 0xFF800702B40084BA0000 UDP send 0xFF800702B40004D80005
UDP send 0xFF800702B40085BA0000 UDP send 0xFF800702B40081D80005
UDP send 0xFF800702B40086BA0000 UDP send 0xFF800702B40082D80005
UDP send 0xFF800702B40087BA0000 UDP send 0xFF800702B40083D80005
UDP send 0xFF800702B40088BA0000 UDP send 0xFF800702B40084D80005
UDP send 0xFF800702B40001BCO007B UDP send 0xFF800702B40001DA0005
UDP send 0xFF800702B40002BCO07E UDP send 0xFF800702B40002DA0005
UDP send 0xFF800702B40003BC0088 UDP send 0xFF800702B40003DA0005
UDP send 0xFF800702B40004BC0080 UDP send 0xFF800702B40004DA0005
UDP send 0xFF800702B40005BC0080 UDP send 0xFF800702B40081DA0005
UDP send 0xFF800702B40006BCO08E UDP send 0xFF800702B40082DA0005
UDP send 0xFF800702B40007BC0085 UDP send 0xFF800702B40083DA0005
UDP send 0xFF800702B40008BC007D UDP send 0xFF800702B40084DA0005
UDP send 0xFF800702B40081BC0000 UDP send 0xFF800702B40001DC0017
UDP send 0xFF800702B40082BC0000 UDP send 0xFF800702B40002DC0017
UDP send 0xFF800702B40083BC0000 UDP send 0xFF800702B40003DC0017
UDP send 0xFF800702B40084BC0000 UDP send 0xFF800702B40004DC0017
UDP send 0xFF800702B40085BC0000 UDP send 0xFF800702B40081DC0017
UDP send 0xFF800702B40086BC0000 UDP send 0xFF800702B40082DC0017
UDP send 0xFF800702B40087BC0000 UDP send 0xFF800702B40083DC0017
UDP send 0xFF800702B40088BC0000 UDP send 0xFF800702B40084DC0017
UDP send 0xFF800702B40001BEO085 UDP send 0xFF800702B40001DEO00O
UDP send 0xFF800702B40002BE0082 UDP send 0xFF800702B40002DEO00O
UDP send 0xFF800702B40003BE0078 UDP send 0xFF800702B40003DEO00O
UDP send 0xFF800702B40004BE0080 UDP send 0xFF800702B40004DEO0OO
UDP send 0xFF800702B40005BE0080 UDP send 0xFF800702B40081DEO00O
UDP send 0xFF800702B40006BE0072 UDP send 0xFF800702B40082DEO00O
UDP send 0xFF800702B40007BEO07B UDP send 0xFF800702B40083DEO00O
UDP send 0xFF800702B40008BE0083 UDP send 0xFF800702B40084DEO00O
UDP send 0xFF800702B40081BEO00O UDP send 0xFF800702B40001100032

UDP send 0xFF800702B40082BE000O UDP send 0xFF800702B40002100032

UDP send 0xFF800702B40083BE000O UDP send 0xFF800702B40003100032

UDP send 0xFF800702B40084BEO00O UDP send 0xFF800702B40004100032

UDP send 0xFF800702B40085BE0000 UDP send 0xFF800702B40081100032

UDP send 0xFF800702B40086BE0000 UDP send 0xFF800702B40082100032

UDP send 0xFF800702B40087BEO00O UDP send 0xFF800702B40083100032

UDP send 0xFF800702B40088BE000O UDP send 0xFF800702B40084100032

UDP send 0xFF800702B40001D80005 UDP send 0xFF800702B40001D00000

68 TechanoAP Co., Ltd.



APV8108-14 Instruction Manual

UDP send 0xFF800702B40002D00000 UDP send 0xFF800702B40081780000
UDP send 0xFF800702B40003D00000 UDP send 0xFF800702B40082780000
UDP send 0xFF800702B40004D00000 UDP send 0xFF800702B40083780000
UDP send 0xFF800702B40081D00000 UDP send 0xFF800702B40084780000
UDP send 0xFF800702B40082D00000 UDP send 0xFF800702B400017A0010
UDP send 0xFF800702B40083D00000 UDP send 0xFF800702B400027A0010
UDP send 0xFF800702B40084D00000 UDP send 0xFF800702B400037A0010
UDP send 0xFF800702B40040900000 UDP send 0xFF800702B400047A0010
UDP send 0xFF800702B40040900001 UDP send 0xFF800702B400817A0010
UDP send 0xFF800702B40040900000 UDP send 0xFF800702B400827A0010
UDP send 0xFF800702B40040020000 UDP send 0xFF800702B400837A0010
UDP send 0xFF800702B4000174000A UDP send 0xFF800702B400847A0010
UDP send 0xFF800702B4000274000A UDP send 0xFF800702B40040700019
UDP send 0xFF800702B4000374000A UDP send 0xFF800702B40001800000
UDP send 0xFF800702B4000474000A UDP send 0xFF800702B40002800000
UDP send 0xFF800702B4008174000A UDP send 0xFF800702B40003800000
UDP send 0xFF800702B4008274000A UDP send 0xFF800702B40004300000
UDP send 0xFF800702B4008374000A UDP send 0xFF800702B40081800000
UDP send 0xFF800702B4008474000A UDP send 0xFF800702B40082800000
UDP send 0xFF800702B4000172000F UDP send 0xFF800702B40083800000
UDP send 0xFF800702B4000272000F UDP send 0xFF800702B40084300000
UDP send 0xFF800702B4000372000F UDP send 0xFF800702B40000480001
UDP send 0xFF800702B4000472000F UDP send 0xFF800702B400404A0008
UDP send 0xFF800702B4008172000F UDP send 0xFF800702B40001840037
UDP send 0xFF800702B4008272000F UDP send 0xFF800702B40002840023
UDP send 0xFF800702B4008372000F UDP send 0xFF800702B4000384003C
UDP send 0xFF800702B4008472000F UDP send 0xFF800702B4000484003E
UDP send 0xFF800702B40040260000 UDP send 0xFF800702B4008184004B
UDP send 0xFF800702B40001760000 UDP send 0xFF800702B4008284004E
UDP send 0xFF800702B40002760000 UDP send 0xFF800702B40083840046
UDP send 0xFF800702B40003760000 UDP send 0xFF800702B40084840049
UDP send 0xFF800702B40004760000 UDP send 0xFF800702B400008A0000
UDP send 0xFF800702B40081760000 UDP send 0xFF800702B40001ES8000A
UDP send 0xFF800702B40082760000 UDP send 0xFF800702B40002E8000A
UDP send 0xFF800702B40083760000 UDP send 0xFF800702B40003ES8000A
UDP send 0xFF800702B40084760000 UDP send 0xFF800702B40004ES8000A
UDP send 0xFF800702B40001780000 UDP send 0xFF800702B40081E8000A
UDP send 0xFF800702B40002780000 UDP send 0xFF800702B40082E8000A
UDP send 0xFF800702B40003780000 UDP send 0xFF800702B40083ES8000A
UDP send 0xFF800702B40004780000 UDP send 0xFF800702B40084E8000A
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UDP send 0xFF800702B40001EA0014 UDP send 0xFF800702B400017C0001
UDP send 0xFF800702B40002EA0014 UDP send 0xFF800702B400027C0001
UDP send 0xFF800702B40003EA0014 UDP send 0xFF800702B400037C0001
UDP send 0xFF800702B40004EA0014 UDP send 0xFF800702B400047C0001
UDP send 0xFF800702B40081EA0014 UDP send 0xFF800702B400817C0001
UDP send 0xFF800702B40082EA0014 UDP send 0xFF800702B400827C0001
UDP send 0xFF800702B40083EA0014 UDP send 0xFF800702B400837C0001
UDP send 0xFF800702B40084EA0014 UDP send 0xFF800702B400847C0001
UDP send 0xFF800702B40001ECO00A UDP send 0xFF800702B40001860005
UDP send 0xFF800702B40002ECO00A UDP send 0xFF800702B40002860005
UDP send 0xFF800702B40003ECO00A UDP send 0xFF800702B40003860005
UDP send 0xFF800702B40004ECO00A UDP send 0xFF800702B40004860005
UDP send 0xFF800702B40081ECO00A UDP send 0xFF800702B40081860005
UDP send 0xFF800702B40082ECO00A UDP send 0xFF800702B40082860005
UDP send 0xFF800702B40083ECO00A UDP send 0xFF800702B40083860005
UDP send 0xFF800702B40084ECO00A UDP send 0xFF800702B40084860005
UDP send 0xFF800702B40001EE0014 UDP send 0xFF800702B40001880004
UDP send 0xFF800702B40002EE0014 UDP send 0xFF800702B40002880004
UDP send 0xFF800702B40003EE0014 UDP send 0xFF800702B40003880005
UDP send 0xFF800702B40004EE0014 UDP send 0xFF800702B40004880005
UDP send 0xFF800702B40081EE0014 UDP send 0xFF800702B40081880005
UDP send 0xFF800702B40082EE0014 UDP send 0xFF800702B40082880005
UDP send 0xFF800702B40083EE0014 UDP send 0xFF800702B40083880005
UDP send 0xFF800702B40084EE0014 UDP send 0xFF800702B40084880005
UDP send 0xFF800702B40001D60000 UDP send 0xFF800702B40040720000
UDP send 0xFF800702B40002D60000 UDP send 0xFF800702B40001400000
UDP send 0xFF800702B40003D60000 UDP send 0xFF800702B40001400001
UDP send 0xFF800702B40004D60000 UDP send 0xFF800702B40001400000
UDP send 0xFF800702B40081D60000 UDP send 0xFF800702B40081400000
UDP send 0xFF800702B40082D60000 UDP send 0xFF800702B40081400001
UDP send 0xFF800702B40083D60000 UDP send 0xFF800702B40081400000

UDP send 0xFF800702B40084D60000
UDP send 0xFF800702B40001820001
UDP send 0xFF800702B40002820001
UDP send 0xFF800702B40003820001
UDP send 0xFF800702B40004820001
UDP send 0xFF800702B40081820001
UDP send 0xFF800702B40082820001
UDP send 0xFF800702B40083820001
UDP send 0xFF800702B40084820001
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2) Config setting command list example

UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send

OxFF800702B40040000001
OxFF800702B40040060000
OxFF800702B40040080000
OxFF800702B400400A2540
OxFF800702B400400CBE40
OxFF800702B400402E0100
OxFF800702B40040300001
OxFF800702B400403200FF
OxFF800702B400008C0007
OxFF800702B400011A0001
OxFF800702B400021A0001
OxFF800702B400031A0001
OxFF800702B400041A0001
OxFF800702B400811A0001
OxFF800702B400821A0001
OxFF800702B400831A0001
OxFF800702B400841A0001
OxFF800702B40040360000
OxFF800702B400010C0004
OxFF800702B400020C0004
OxFF800702B400030C0004
OxFF800702B400040C0004
OxFF800702B400810C0004
OxFF800702B400820C0004
OxFF800702B400830C0004
OxFF800702B400840C0004
OxFF800702B40001600007
OxFF800702B40002600007
OxFF800702B40003600007
OxFF800702B40004600007
OxFF800702B40081600007
OxFF800702B40082600007
OxFF800702B40083600007
OxFF800702B40084600007
OxFF800702B40001620009
OxFF800702B40002620009
OxFF800702B40003620009
OxFF800702B40004620009

"

UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send

0xFF800702B40081620009
0xFF800702B40082620009
0xFF800702B40083620009
0xFF800702B40084620009
0xFF800702B40001640019
0xFF800702B40002640019
0xFF800702B40003640019
0xFF800702B40004640019
0xFF800702B40081640019
O0xFF800702B40082640019
0xFF800702B40083640019
0xFF800702B40084640019
0xFF800702B4000166001E
0xFF800702B4000266001E
0xFF800702B4000366001E
0xFF800702B4000466001E
0xFF800702B4008166001E
0xFF800702B4008266001E
0xFF800702B4008366001E
0xFF800702B4008466001E
0xFF800702B4000168001E
0xFF800702B4000268001E
0xFF800702B4000368001E
0xFF800702B4000468001E
0xFF800702B4008168001E
O0xFF800702B4008268001E
0xFF800702B4008368001E
0xFF800702B4008468001E
OxFF800702B400016A1F40
OxFF800702B400026A1F40
OxFF800702B400036A1F40
O0xFF800702B400046A1F40
OxFF800702B400816A1F40
OxFF800702B400826A1F40
OxFF800702B400836A1F40
OxFF800702B400846A1F40
0xFF800702B400016E0080
0xFF800702B400026E0080
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UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send

OxFF800702B400036E0080
OxFF800702B400046E0080
OxFF800702B400816E0080
OxFF800702B400826E0080
OxFF800702B400836E0080
OxFF800702B400846E0080
0xFF800702B40000600000
OxFF800702B40001C00001
OxFF800702B40002C00001
OxFF800702B40003C00001
OxFF800702B40004C00001
OxFF800702B40081C00001
OxFF800702B40082C00001
OxFF800702B40083C00001
OxFF800702B40084C00001
OxFF800702B40001C20000
OxFF800702B40002C20100
OxFF800702B40003C20200
OxFF800702B40004C20300
OxFF800702B40005C20400
OxFF800702B40006C20500
OxFF800702B40007C20600
OxFF800702B40008C20700
OxFF800702B40081C20000
OxFF800702B40082C20100
OxFF800702B40083C20000
OxFF800702B40084C20100
OxFF800702B40085C20000
OxFF800702B40086C20100
OxFF800702B40087C20000
OxFF800702B40088C20100
OxFF800702B40001C60002
OxFF800702B40002C60002
OxFF800702B40003C60002
OxFF800702B40004C60002
OxFF800702B40081C60002
OxFF800702B40082C60002
OxFF800702B40083C60002
OxFF800702B40084C60002
OxFF800702B40001C80001

12

UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send

OxFF800702B40002C80001
OxFF800702B40003C80001
OxFF800702B40004C80001
OxFF800702B40081C80001
OxFF800702B40082C80001
OxFF800702B40083C80001
OxFF800702B40084C80001
OxFF800702B400010E0001
OxFF800702B400020E0000
OxFF800702B400030E0001
OxFF800702B400040E0000
OxFF800702B400810E0001
OxFF800702B400820E0000
OxFF800702B400830E0001
OxFF800702B400840E0000
OxFF800702B40001700800
OxFF800702B40002700800
OxFF800702B40003700800
OxFF800702B40004 700800
OxFF800702B40081 700800
OxFF800702B40082700800
OxFF800702B40083700800
OxFF800702B40084700800
OxFF800702B40001B00001
OxFF800702B40002B00001
OxFF800702B40003B00001
OxFF800702B40004B00001
OxFF800702B40081B00001
OxFF800702B40082B00001
OxFF800702B40083B00001
OxFF800702B40084B00001
OxFF800702B40001B400EB
OxFF800702B40002B400E8
OxFF800702B40003B400E4
OxFF800702B40004B400DA
OxFF800702B40005B400F0
OxFF800702B40006B400E8
OxFF800702B40007B400EB
OxFF800702B40008B400E6
OxFF800702B40081B40000

TechanoAP Co., Ltd.



APV8108-14 Instruction Manual

UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send

OxFF800702B40082B40000
OxFF800702B40083B40000
OxFF800702B40084B40000
OxFF800702B40085B40000
OxFF800702B40086B40000
OxFF800702B40087B40000
OxFF800702B40088B40000
OxFF800702B40001B600DD
OxFF800702B40002B600DB
OxFF800702B40003B600E6
OxFF800702B40004B600E6
OxFF800702B40005B600E1
OxFF800702B40006B600E6
OxFF800702B40007B600DD
OxFF800702B40008B600F5
OxFF800702B40081B60000
OxFF800702B40082B60000
OxFF800702B40083B60000
OxFF800702B40084B60000
OxFF800702B40085B60000
OxFF800702B40086B60000
OxFF800702B40087B60000
OxFF800702B40088B60000
OxFF800702B40001CC0050
OxFF800702B40002CC0064
OxFF800702B40003CCO00A
OxFF800702B40004CCO00A
OxFF800702B40005CC0000
OxFF800702B40006CC0000
OxFF800702B40007CC0000
OxFF800702B40008CC0000
OxFF800702B40081CC0000
OxFF800702B40082CC0000
OxFF800702B40083CC0000
OxFF800702B40084CC0000
OxFF800702B40085CC0000
OxFF800702B40086CC0000
OxFF800702B40087CC0000
OxFF800702B40088CC0000
OxFF800702B40001CEO000

13

UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send

0xFF800702B40002CEO03C
0xFF800702B40003CEOQ000
0xFF800702B40004CE0032
0xFF800702B40005CE0014
0xFF800702B40006CEOC00
0xFF800702B40007CEO000
0xFF800702B40008CEOOOA
0xFF800702B40081CEOC00
0xFF800702B40082CEO000
0xFF800702B40083CEO000
0xFF800702B40084CEO000
0xFF800702B40085CEO000
0xFF800702B40086CEO000
0xFF800702B40087CEO000
0xFF800702B40088CEO000
0xFF800702B40001B8000E
0xFF800702B40002B8000E
0xFF800702B40003B8000E
0xFF800702B40004B8000E
0xFF800702B40005B8000E
0xFF800702B40006B8000E
0xFF800702B40007B8000E
0xFF800702B40008B8000E
OxFF800702B40081B80000

OxFF800702B40082B80000

OxFF800702B40083B80000

0xFF800702B40084B80000

OxFF800702B40085B80000

O0xFF800702B40086B80000

OxFF800702B40087B80000

O0xFF800702B40088B80000

0xFF800702B40001BA000E
0xFF800702B40002BA000E
0xFF800702B40003BA000E
0xFF800702B40004BA000E
0xFF800702B40005BA000E
0xFF800702B40006BA000E
0xFF800702B40007BA000E
0xFF800702B40008BA000E
0xFF800702B40081BA0000
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UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send

O0xFF800702B40082BA0000
OxFF800702B40083BA0000
OxFF800702B40084BA0000
OxFF800702B40085BA0000
OxFF800702B40086BA0000
OxFF800702B40087BA0000
OxFF800702B40088BA0000
OxFF800702B40001BC007B
OxFF800702B40002BCO07E
OxFF800702B40003BC0088
OxFF800702B40004BC0080
OxFF800702B40005BC0080
OxFF800702B40006BCO08E
OxFF800702B40007BC0085
OxFF800702B40008BC007D
OxFF800702B40081BC0000
OxFF800702B40082BC0000
OxFF800702B40083BC0000
OxFF800702B40084BC0000
OxFF800702B40085BC0000
OxFF800702B40086BC0000
OxFF800702B40087BC0000
OxFF800702B40088BC0000
OxFF800702B40001BEO085
OxFF800702B40002BE0082

OxFF800702B40003BEO0O78
OxFF800702B40004BEO080
OxFF800702B40005BEO080
OxFF800702B40006BE0072

OxFF800702B40007BEOO7B
OxFF800702B40008BEO083
OxFF800702B40081BEOOOO
OxFF800702B40082BEOO0O
OxFF800702B40083BEO0O0O
OxFF800702B40084BEOO0O
OxFF800702B40085BEO00O
OxFF800702B40086BEO0O0O
OxFF800702B40087BEO0OOO
OxFF800702B40088BEO0OOO
OxFF800702B40001D80005

14

UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send

OxFF800702B40002D80005
OxFF800702B40003D80005
OxFF800702B40004D80005
OxFF800702B40081D80005
OxFF800702B40082D80005
OxFF800702B40083D80005
OxFF800702B40084D80005
OxFF800702B40001DA0005
OxFF800702B40002DA0005
OxFF800702B40003DA0005
OxFF800702B40004DA0005
OxFF800702B40081DA0005
OxFF800702B40082DA0005
OxFF800702B40083DA0005
OxFF800702B40084DA0005
OxFF800702B40001DC0017
OxFF800702B40002DC0017
OxFF800702B40003DC0017
OxFF800702B40004DC0017
OxFF800702B40081DC0017
OxFF800702B40082DC0017
OxFF800702B40083DC0017
OxFF800702B40084DC0017
OxFF800702B40001DEO0OOO
OxFF800702B40002DEO0OCO
OxFF800702B40003DEO0CO
OxFF800702B40004DEO0OOO
OxFF800702B40081DEO0OCO
OxFF800702B40082DEO00CO
OxFF800702B40083DEO0CO
OxFF800702B40084DEO0O0CO
OxFF800702B40001100032

OxFF800702B40002100032

OxFF800702B40003100032

OxFF800702B40004100032

OxFF800702B40081100032

OxFF800702B40082100032

OxFF800702B40083100032

OxFF800702B40084100032

OxFF800702B40001D00000
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UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send

OxFF800702B40002D00000
OxFF800702B40003D00000
OxFF800702B40004D00000
OxFF800702B40081D00000
OxFF800702B40082D00000
OxFF800702B40083D00000
OxFF800702B40084D00000
OxFF800702B40040900000
OxFF800702B40040900001
OxFF800702B40040900000
OxFF800702B40040020000
OxFF800702B4000174000A
OxFF800702B4000274000A
OxFF800702B4000374000A
OxFF800702B4000474000A
OxFF800702B4008174000A
OxFF800702B4008274000A
OxFF800702B4008374000A
OxFF800702B4008474000A
OxFF800702B4000172000F
OxFF800702B4000272000F
OxFF800702B4000372000F
OxFF800702B4000472000F
OxFF800702B4008172000F
OxFF800702B4008272000F
OxFF800702B4008372000F
OxFF800702B4008472000F
OxFF800702B40040260000
OxFF800702B40001 760000
OxFF800702B40002760000
OxFF800702B40003760000
OxFF800702B40004 760000
OxFF800702B40081 760000
OxFF800702B40082760000
OxFF800702B40083760000
OxFF800702B40084 760000
OxFF800702B40001 780000
OxFF800702B40002780000
OxFF800702B40003780000
OxFF800702B40004 780000

75

UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send

O0xFF800702B40081780000
0xFF800702B40082780000
0xFF800702B40083780000
0xFF800702B40084780000
O0xFF800702B400017A0010
O0xFF800702B400027A0010
O0xFF800702B400037A0010
O0xFF800702B400047A0010
O0xFF800702B400817A0010
OxFF800702B400827A0010
O0xFF800702B400837A0010
O0xFF800702B400847A0010
0xFF800702B40040700019
0xFF800702B40001800000
0xFF800702B40002800000
0xFF800702B40003800000
0xFF800702B40004800000
0xFF800702B40081800000
0xFF800702B40082800000
0xFF800702B40083800000
0xFF800702B40084800000
0xFF800702B40000480001
O0xFF800702B400404A0008
0xFF800702B40001840037
OxFF800702B40002840023
0xFF800702B4000384003C
0xFF800702B4000484003E
OxFF800702B4008184004B
0xFF800702B4008284004E
0xFF800702B40083840046
O0xFF800702B40084840049
OxFF800702B400008A0000
0xFF800702B40001E8000A
0xFF800702B40002E8000A
0xFF800702B40003E8000A
0xFF800702B40004E8000A
0xFF800702B40081E8000A
0xFF800702B40082E8000A
0xFF800702B40083E8000A
0xFF800702B40084E8000A
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UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send

OxFF800702B40001EA0014
OxFF800702B40002EA0014
OxFF800702B40003EA0014
OxFF800702B40004EA0014
OxFF800702B40081EA0014
OxFF800702B40082EA0014
OxFF800702B40083EA0014
OxFF800702B40084EA0014
OxFF800702B40001ECO00A
OxFF800702B40002ECO00A
OxFF800702B40003ECO00A
OxFF800702B40004ECO00A
OxFF800702B40081ECO00A
OxFF800702B40082ECO00A
OxFF800702B40083ECO00A
OxFF800702B40084ECO00A
OxFF800702B40001EE0014
OxFF800702B40002EE0014
OxFF800702B40003EE0014
OxFF800702B40004EE0014
OxFF800702B40081EE0014
OxFF800702B40082EE0014
OxFF800702B40083EE0014
OxFF800702B40084EE0014
OxFF800702B40001D60000
OxFF800702B40002D60000
OxFF800702B40003D60000
OxFF800702B40004D60000
OxFF800702B40081D60000
OxFF800702B40082D60000
OxFF800702B40083D60000
OxFF800702B40084D60000
OxFF800702B40001820001

OxFF800702B40002820001
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UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send
UDP send

OxFF800702B40003820001
OxFF800702B40004820001
OxFF800702B40081820001
OxFF800702B40082820001
OxFF800702B40083820001
OxFF800702B40084820001
OxFF800702B400017C0001
OxFF800702B400027C0001
OxFF800702B400037C0001
OxFF800702B400047C0001
OxFF800702B400817C0001
OxFF800702B400827C0001
OxFF800702B400837C0001
OxFF800702B400847C0001
OxFF800702B40001860005
OxFF800702B40002860005
OxFF800702B40003860005
OxFF800702B40004860005
OxFF800702B40081860005
OxFF800702B40082860005
OxFF800702B40083860005
OxFF800702B40084860005
OxFF800702B40001880004
OxFF800702B40002880004
OxFF800702B40003880005
OxFF800702B40004880005
OxFF800702B40081880005
OxFF800702B40082880005
OxFF800702B40083880005
OxFF800702B40084880005
OxFF800702B40040720000

TechanoAP Co., Ltd.



9. End

Click "quit" in "File" of the menu bar. After clicking, this application ends, and the screen disappears.

The next time you start up, the settings at the end will be reflected.
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CONTACT INFORMATION

TechnoAP Co., Ltd.
ADD 2976-15 Mawatari, Hitachinaka-shi, Ibaraki, 312-0012, Japan
TEL +81-29-350-8011
FAX +81-29-352-9013
WEB http:/Amww.techno-ap.com
Email order@techno-ap.com

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