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1. New product information (DSP)

For several scintillation detectors

e APV8508-14 (8CH, 500MSPS, 14bit-ADC)
o APV8104-14 (4CH, 1GSPS, 14bit-ADC)

e APV8516-8 (16CH, 500MSPS, 8bit-ADC)
e APV8702-8 (2CH, 3GSPS, 8bit-ADC)

For Ge semiconductor detector, SDD, Si(L1), ete.
e APV8016(X) (16CH, 100MSPS, 14bit-ADC)

* Other models are also available.
* Our products can be customized.
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1. New product information (Digitizer)

o A
e A
o A
o A

* Other models are also available.
* Our products can be customized.

19th Real-Time Conference, 2014/05/26 Techno AP Co., Ltd.

b\/7302-8  (3GSPS, 2CH, 8bit, GbEther)
P\/7104-14 (1GSPS, 4CH, 14bit, GbEther)
P\/7516-8  (500MSPS, 16CH, 8bit, GbEther)

b\/7508-14 (500MSPS, 8CH, 14bit, GbEther)
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APV8508-14 (8CH, 500MHz, 14bit-ADC)

Previous method

Trigger ;

Time
The measurement DET CFD —pp» TDC —Pp»| Controller
IS combination of < (CAMAC, >
several modules. Energy| VME,
QDC P etc.)

N
APV/8508 A T
Functions of APV - LiSt'EData
several modules DET »| 8508 | (T'me. Energy)
have been unified. (DPP) (Ethernet)
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APV8508-14 (8CH, 500MHz, 14bit-ADC)

The APV8508-14 is a waveform analysis board for
scintillation detectors. Each channel (8 CH) Is
equipped with high-speed, high resolution ADC (500
MHz, 14 bit). The APV8508-14 is able to correspond
to the high rates of more than 100 kcps per CH in the
list mode with using the Gigabit Ethernet (Gb Ether)
connection.

[Functions]
(Digital) CFD, TDC, QDC,

(Optional) Digital PSA, Digital Coincidence
[Usage Example]

The signal analysis of several high-speed
scintillation detectors.
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ADC Performance

500 MSPS 14bit (APV8508-14)
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APV8508-14 (8CH, 500MHz, 14bit-ADC)

Analog-to-Digital Converter
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LaBr, @ 662 keV (*3'Cs), The sampling interval is 2 ns.
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APV8508-14 (8CH, 500MHz, 14Dbit- ADC)

Functions;
(Digital) CFD, TDC, QDC,
(Optional) Digital PSA, Digital Coincidence

Outputted the list data

TDC[55..40]
TDC[39..24]
TDC[23..8]

TDC[7..0], TDCFP[7..0]
CH[2..0], QDC[12..0]

These data 1s transferred to the PC via Ethernet.

19th Real-Time Conference, 2014/05/26 Techno AP Co., Ltd.
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I'll explain about the APV8508 functions;
CFD and the TDC.

Previous method

The measurement

Is combination of <

several modules.

APV8508

Functions of

DET

N A

Controller
(CAMAC,
VME, >

etc.)

several modules ~ < | DET

have been unified.

N
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APV8508-14 (8CH, 500MHz, 14bit-ADC)

CED and TDC

Time stamp timing by CFD waveform
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APV8508-14 (8CH, 500MHz, 14bit-ADC)

CED and TDC

Time stamp timing by CFD waveform
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CED and TDC
It can calculate the time stamp in less than 2 ns.

1600 o s / point List Format

1400 POl TDC[55..40]
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Techno AP Co., Ltd.
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I'll explain about the APV8508 function;

QDC.

Previous method

The measurement
Is combination of <
several modules.

APV8508

Functions of
several modules
have been unified.

19th Real-Time Conference,

2014/05/26
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‘ Time
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QDC (Charge to Digital Converter) — pistForma
QDC : Integral Mode .20
_ TDC[39..24]
o 2 ns/ point TDC[23..8]
/\\ | TDC[7..0], TDCFP[7..0]
Y | CHI2.0],
P J/ \\\ —QDC = Zfilterout(t*) 8 ns / point
" / Y % t = integra range
1000 |Filter
E 800 )
_ > Integral
Eettlng; ’/*\ >
retrigger sel : 600

-8ns, -16ns, -24ns, -32ns, -40ns

fintegral range :
Ons ~ 32 ps (8ns interval)

ilter :
Ext, 8ns, 16ns, 24ns, 32ns, 48ns, 64ns

19th Real-Time Conference, 2014/05/26
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QDC (Charge to Digital Converter) — pefom

TDC[55..40]

QDC : Peak Mode TDC[39..24]

TDC[23..8]

TDCJ[7..0], TDCFP[7..0]

QDC = PeakData
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PSA (Pulse Shape Analysis) ~sLEomal
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APV8508-14 (8CH, 500MHz, 14bit-ADC)

Summary 1

1. The APV8508 Is a multichannel, 8 CH.

2. The APV8508 has the multifunction, such as CFD,
TDC, QDC etc.

3. The APV8508 can also measure a high-count rate.

4.The APV8508 Is using the Gigabit Ethernet
(GbEther).

19th Real-Time Conference, 2014/05/26 Techno AP Co., Ltd.
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APV8508-14 (8CH, 500MHz, 14bit-ADC)

Summary 2

5.The APV8508 can display the waveform on the PC.
Therefore, the user Is able to set very easily, such as
the threshold and WALK etc.

6. The APV8508 can save a waveform. Therefore, the
user can analyze the data.

/. The APV8508 can hold a time information atd leng
time in the LIST mode.
(This was impossible to do with the previots TAC
and TDC functions.)

19th Real-Time Conference, 2014/05/26 Techno AP Co., Ltd.
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APV8104-14 (ACH, 1GSPS, 14bit-ADC) =

The APV8104-14 is a waveform analysis board.
Each channel (4 CH) is equipped with ADC (1
GHz, 14 bit). The characteristic of this board Is
using a 1 GHz, 14 bit ADC. The APV8104 is able to
correspond to the high rates of more than 100 kcps
per CH in the list mode with using the Gigabit
Ethernet (Gb Ether) connection.

Functions;

(Digital) CFD, TDC, QDC,

(Optional) Digital PSA, Digital Coincidence
Usage Example:

The signal analysis of several high-speed
scintillation detectors.

19th Real-Time Conference, 2014/05/26 Techno AP Co., Ltd.
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APV8516-8 (16CH, 500MSPS, 8bit-ADC)

The APV8516-8 Is a waveform analysis board. The
characteristic of this board is 16 CH. Each channel
(16 CH) is equipped with ADC (500 MHz, 8 bit).
The APV8516-8 Is able to correspond to the high
rates of more than 100 kcps per CH in the list mode
with using the Gigabit Ethernet (Gb Ether)
connection.

Functions;

(Digital) CFD, TDC, QDC,

(Optional) Digital PSA, Digital Coincidence
Usage Example:

The signal analysis of several high-speed
scintillation detectors.

19th Real-Time Conference, 2014/05/26
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APV8702-8 (2CH, 3GSPS, 8bit-ADC)

The APV8702-8 Is a waveform analysis board. The
characteristic of this board is using 3 GSPS, 8 bit-
ADC. The APV8702-8 is able to correspond to the
high rates of more than 100 kcps per CH in the list
mode with using the Gigabit Ethernet (Gb Ether)
connection.

Functions;

(Digital) CFD, TDC, QDC,

(Optional) Digital PSA, Digital Coincidence
Usage Example:

The signal analysis of several high-speed
scintillation detectors.

19th Real-Time Conference, 2014/05/26
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ADC Performance (APV8104)
1 GSPS 14bit
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Energy Resolution and Throughput (APV8104)
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Throughput vs Energy resolution Input vs Throughput

Detector: LaBr; scintillation detector
Radiation source: 137Cs (10 MBq), ®°Co (2 MBq)

19th Real-Time Conference, 2014/05/26 Techno AP Co., Ltd.
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Usage Examples

19th Real-Time Conference, 2014/05/26 Techno AP Co., Ltd.



Title, Contents, New products lists, DSP, Digitizer, Products information, Company outline

Y cCalibration *

APV8508 14 (8CH, SOOI\/IHZ 14bit-ADC)

Config *  Meas *  Error Elapsed 00:00:06 /[ Meas.Time 24:00:00
14000 IRQCount 16
B cH1 ﬁ
13500 ®cHz [~
Detector: LaBr; scintillation detector
AN Radiation source: 22Na @ 511 keV

Mode: Wave mode

10500
10000
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Q000
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bin l@l'ﬂﬁ:ﬁiﬂ Digit IEII!!HIH bin

a0 4

100
¥ Axis Calibration © bin @ ns

| EEER
Inputted waveform can confirm on the PC
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APV8508-14 (8CH, 500MHz, 14bit-ADC)

]Conﬁg ’ TAC | Wave Ljst "Debug * Calibration * Config * Meas * Read " Error Elapsed 00:00:01 / Meas.Time 24:00:00
IRQCount 16
3000
i Yellow: Origin waveform
2250 Blue: CFD waveform shaping
2000
1750 /\4 .l Detector: GSO scintillation detector
> " Radiation source: 22Na @ 511 keV
§ o RN Mode: Wave mode
750 | di fﬂﬁJ !
500 1 e f
250 f
; ll
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bin digit i T | HiRl®
X Axis Calibration © bin @ns 1 ns/bin

It can measure early rise time and characteristic fall time like the LaBr;.cetector.
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APV8508-14 (8CH, 500MHz, 14bit-ADC)

Config ‘TAC Wave List ’Debug Y  Calibration *  Config *  Meas " Read " Error Elapsed 00:00:01 / Meas.Time 24:00:00
IRQCount 16/
5000

B cH1 [K

CH2 [,

el Detector: LaBr, scintillation detector
el Radiation source: Na @ 511 keV
= Mode: Wave mode, CFD waveform shaping

3000

2500

Digit

2000

1500

1000

500

0

-500

-1000
5 10 15 20 25 30 35 40 ) 50 55 60 65 70

on  FIBEE oo FISED bl [ o

X Axis Calibration ® bin @ns 1 ns/bin

You can check the CFD waveform shaping.
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APV8508-14 (8CH, 500MHz, 14bit-ADC)

List data Inputted TDC of 2 CH is used to the measurement
- TDC[55.0] \ of time resolution.

-} 5687407143

-} 5687452095

-} 5687512849

o) 5687829373

-}/ 5687914953

-} 5687918551

;1568?954008 [:::::j:>
TDCFP[7.0]

146

count

46 time

_ ,m— ) LaBr,;(Ce) scintillation detector

vs LaBr;(Ce) scintillation detector
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APV8508-14 (8CH, 500MHz, 14bit-ADC)

1000-

800 -

800 -

700~

600 -

count

500~

400- FWHM/FWTM
300- 2.7Nns/5.7ns

time

The time resolution of the GSO scintillation detector
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APV8508-14 (8CH, 500MHz, 14bit-ADC)

An energy spectrum of LaBr;(Ce) scintillation detector.
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APV8508-14 (8CH, 500MHz, 14bit-AD

An energy spectrum of GSO scintillation detector.
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2Na energy resolution: 13 % @ 511 keV
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APV8702 (2CH, 3GHz, 8bit-ADC)

MNet FWHM FWTM
Differential Time Spectrum 109.620k  191.695  380.784
I 1
' o :
| | |
1 ] L] 1
| ook :
1 + # 1

0
19800 20000 20200 20400 20600 20800

ps

Waveform Mode Time resolution Mode

(BaF, scintillation detector, 2°Na @ 511 keV)
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APV8702 (2CH, 3GHz, 8bit-ADC)

_ e Net FWHM  FWTM
Differential Time Spectrum 131.091k  494.672 035.702
| ]
b
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|

[ ]
P

48000 49000 20000 1000 52000
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Time resolution Mode

(LYSO scintillation detector, °Na @ 511 keV)
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APV8016(X) (16CH, 100MSPS, 14bit-ADC)

The APV8016 Is a digital signal processor for
gamma-ray. The APV8016 can input a direct pre-
amp signal from the Ge semiconductor detector.
The Inputted signal i1s converted to digital signal
processing by high-speed ADC (100 MHz, 14bit)
and highly-integrated FPGA. The measurement
data is a histogram, an event and a waveform. That §
data Is transferred to the PC via Ethernet.

% The APV8016X model is used for X-ray. The |
APV8016X can input a direct pre-amp signal from' "
the detector, such as SDD, Si(L1I), SSD, SIPIn etc. ¥

19th Real-Time Conference, 2014/05/26 Techno AP Co., Ltd.
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DSP (Digital Signal Processor)

Our DSP is a Multi Channel Analyzer (MCA)
equipped with a real-time digital signal processing
function.

DSP (Digital Signal Processing)
Detector

PC
Pre AMP .
k FPGA
}-» Differential |—» ADC » Digital Pulse | | ppg » OPUG
Shaping Ethernet .
_ | Histogram
7| Memory
Coarse gain  100MSPS
Fine gain 14bit Timing > DAC
Log

The block diagram of the DSP circuit board

The data collect mode is a histogram mode, an event mode, ‘and a wave
mode.

19th Real-Time Conference, 2014/05/26 Techno AP Co., Ltd.



Title, Contents, New products lists, DSP, Digitizer, Products information, Company outline

Characteristic test of DSP using HPGe detector

Detector PGT Coaxial P-type HPGe size:10% nominal energy resolution:1.8keV@1.33MeV
High \Woltage +2000V

Source 0Co

Pulse Shaping (1)DSP Trapezoidal Filter (2)Analog Gaussian Filter

MCA APV8016 internal MCA TechnoAP AnalogMCA typ.APV7400

2.5
>
(]
2 2
e
®
o
O
e 15
>
(O]
=5
% 1 I —©—DSP:TrapezoidalFilter(risetime=6us)

—O— Analog:Gaussian Filter(shapingtime=3us)
0'5 1 1 1 1
0 20 40 60 80

ICR[kecps]
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Characteristic test of DSP using HPGe detector

—O— DSP:TrapezoidalFilter(risetime=6us)

70 } —S—Analog Gaussian Filter(shapingtime=3us)
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DSP resolution 1.7 keVV @ ®°Co, 1.33MeV

"5 DSP MCA for APU7109-D  Ver 3.6.0 = @] 52
File Clear Stop
module |DSP1L E‘ 192.168.10.128 memo  Test _M ﬂ ﬂ mode h'stogram
CH—— = = - (ROI- - S
CH inputtotal throughput inputtotal throughput pilup dead time | [ROI p=ak centroid pesk gross gross net net  FWHM FWHM  FWHM FWTM | Measurement real time
No. count count rate(cps) rate{cps) rate{cps) ratio(%) | |No. {ch) (ch) {count) {count) {cps) {count) {cps) (ch) {%) (keV) {keV)
= rr i s = Yot > = | measuremen 15
CHI @ 1721M 1.804M 1975k  2.052k 0 0.2 | |Ro11:5949 5948.60 9.129k 75.745k 86.963 74382k 85398 7.6 0.127 1.696 3.185| tme 00:15:00
CH2 : 0 0 0 0 0 0.0 | RoIz:5238 5238.17 10.671k 88.914k 102.083 81.130k 93.146 7.2 0.138 1.615 3.010 r='tme 00:14:31
|ROI3 = 0 0.00 0.000 0.000 0.000 0.000 0000 0.0 0.000 0.000 0.000| jiyectime 00:14:30
|ROM4 : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.000 0.000 0.000| .
3 RS 25 SN Teasdes AT FeT FgRERaRy ORI A PR Faeery | dead time 00-00-01
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|ROIB: 0 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.000 0.000 0.000| ... ...« | oo
CH | config l histogram [ wave ] option I 2D histogram
100,0k - plot ROI ROI ROIstart ROIend energy
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6 |none [|/5980 (Sileo20 (91|1332
1.0k~ 7 |none [o]lsoe0  [#{eo20 |4{|1332 I
g 8 |none [ ]l5980 [4je020 |[44|1332 1%
,é —calibration -
3 2 : .
o 2 ch eV @ keV () manual
100.0-
‘ ROI centroid(ch) energy (keV)
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Energy spectrum (detector: HPGe detector, radiation source: °°Co, count rate: 2 kcps,
shaping time: 6 micro seconds, measurement time: 15 min, detection efficiency: 10 %)
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With the high count rate the energy resolution is 1.76 keV.

"5 DSP MCA for APU7109-D Ver 3.6.0 o] @] 5=
File Clear Stop
module [DSPL [ 192.168.10.128 memo | Test acq. | |saied |emomll moce histogram
CH—— 2 = - (ROI- =
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No. count count rate(cps) rate{cps) rate{cps) ratio(%) | |No. {ch) {ch} {count) {count) {cps) {count) {cps) {ch) {%) {keV) {keV) =
— —— — | measuremen 150
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CH | config ] histogram I wave I option I 2D histogram
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Energy spectrum (detector: HPGe detector, radiation source: °Co, count rate: 20 kcps,
measurement time: 15 min, detection efficiency: 10 %)
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Usage Example 1: Ge semiconductor Compton camera

Stack Preamp output List
Sy (G 13 CH ; ; (Time, PHA,
> > .
13 CH > Calculation...)
13 CH/

GREI (Gamma—Ray Composition Example

Emission Imaging) _Application for APV8013A

- W S0 Menba- il e
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e o s s
5 ot 133 o —e
< e 4 O [a] 44
=
=
=
i
=
=
e P
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:

Sxternal il DMLY |

MUY iy Sy WaEwn

From RIKEN Next-generation Imaging Team.
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Usage Example 2: Coincidence Doppler Broadening

Measurement of Positron Annihilation (CDB)
<Composition Example>

Ge#l |___
511 keV |

Y

PR | !

: )

@ —> L)

It is able to support the coincidence processing
using several detectors.
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field, the Coincidence
Doppler Broadening
Measurement of Positron
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+
%
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Annihilation for the i R
detection of micro-void of " il
the materials, such as & | I T

semiconductor etc.
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Digitizers
« APV7302-8 (2CH, 3GSPS, 8hit)

. APV7104-14 (4CH, 1GSPS, 14bit)
. APV7104-12 (4CH, 1GSPS, 12bit)
- APV7108-8 (8CH, 1GSPS, 8bit)

- APV7508-14 (8CH, 500MSPS, 14bit)
- APV7508-12 (8CH, 500MSPS, 12bit)
- APV7516-8 (16CH, 500MSPS, 8bj

« APV7016-14 (16CH, 100MSPS, 14bi
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At this time, we have showed all of our products In
VME-type.

You can choose between the VME-type or the Unit-
type because our products can be customized.

Please contact us If you need further information

Contact us: order@techno-ap.cer

19th Real-Time Conference, 2014/05/26 Techno AP Co., Ltd.
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Our other products:

o Gamma Imaging Module

& Spectrometers

o MCA (Multi Channel Analyzer)

4
4
4
4

High-\Voltage Power Supply
Power Supply for Preamp
Preamps

¢ NIM module

For more information, please visit our

19th Real-Time Conference, 2014/05/26

Detectors (LaBr,, BaF,, GSO, LFS, etc)
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2. Techno AP outline

Techno AP is specialized in development, manufacturing
and sales in the radiation measurement field. All of our
products are developed by our company.

We are also doing the commissioned development from
the research facilities and the universities.

Main clients: Major companies,
Public research organizations,
Universities.

19th Real-Time Conference, 2014/05/26 Techno AP Co., Ltd.



Title, Contents, New products lists, DSP, Digitizer, Products information, Company outline

2. Techno AP outline
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2. Techno AP outline

[Business lineup]

(1) Sale of radiation measuring instrument, and radiation counter.

(2) Development of radiation measuring device, and radiation counter.

(3) Development of research and development device, measurement
controlling system, and inspection apparatus.

[Contact us] |

Address; 2976-15 Mawatari, Hitachinaka-city, Ibaraki 312-0012
JAPAN

Phone; +81-29-350-8011

FAX; +81-29-352-9013

Web; http://www.techno-ap.com/index_e.html

E-mail; order@techno-ap.com

19th Real-Time Conference, 2014/05/26 Techno AP Co., Ltd.
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2. Techno AP outline

Thank you for your time

and f
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