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Product information

» APV85G4
» APV6002

(4CH, 5GSPS, 10bit-ADC)
(2CH, 2.5GHz, 16bit-DAC)

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

» APV8104-14 (4CH, 1GSPS, 14bit-ADC)
(
(
(

» APV8516-8 (16CH, 500MSPS, 8bit-ADC)
» APV8702-8 (2CH, 3GSPS, 8bit-ADC)
» APV8016(X) (16CH, 100MSPS, 14bit-ADC)

* Other models can be also available.
* Qur products can be customized.




Time Spectrometer APV85G4

5GHz 4CH 10bit ADC Digital Waveform Processing
High-time resolution / High-throughput

@ ADC

4CH, Sampling 5GHz, Resolution 10bit
@ Analysis Mode
Wave height, Time difference, Waveform, Pulse Shape *Option

@® Functions

Digital CFD (WALK, THRESHOLD, LLD, ULD)

@® Interface

Gigabit Ethernet (TCP/IP)




APV85G4 (4CH, 5GSPS, 10bit-ADC)
Analog-to-Digital Converter
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BaF, @ 511 keV (?’Na), The sampling interval is 0.2 ns.




APV85G4 (4CH, 5GSPS, 10bit-ADC)
Analog-to-Digital Converter
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Pulser, Pulse width 50ns




High-speed Function Generator APV6002

2.5GS/s 2CH 16bit High-speed DAC output,
Arbitrary Function Generator

Rise time

Sine
250MHz 125MHz 395ps



APV6002 (2CH, 2.5GS/s, 16bit, DAC)

@ sowe @ sowe ) 400—‘ Fssr: S00cs/s ] |m‘

L+ ~8.92000ns 1000 points|
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Sine: 250MHz
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APV6002 (2CH, 2.5GS/s, 16bit, DAC)

(@ 200mv O 200my @ 1(1.00ns 5.00G5/S & . -116mv
+v-2.39000ns || 100k points

29 108 2015
10:26:10

Phase control: min 6.8ps step



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

Previous method

The measurement
is combination of <
several modules.

Trigger ;

DET

APV8508

Functions of
several modules <
have been

unified.

Time
CFD —p»| TDC —Pp»| Controller
(CAMAC,
Energy| VME,
QDC P  etc.)

DET

List-Data
(Time, Energy)

(Ethernet)

S




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

Waveform analysis board for scintillation
detectors. Each channel is equipped with high-
speed and high resolution ADC. This is able to
correspond to the high rates of more than 100
keps per CH in the list mode with using the
Gigabit Ethernet connection.

[Functions]
Digital CFD, TDC, QDC,

Digital PSA*, Digital Coincidence*
*Optional

[Usage Example]
The signal analysis of several high-speed
scintillation detectors.




ADC Performance
500 MSPS 14bit (APV8508-14)

bitgs = 1.3 bit
(Vrus = 0.16 mV)
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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 2ns.



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

Functions

Digital CFD, TDC, QDC,
Digital PSA*, Digital Coincidence*

*Optional

Output 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 is transferred to the PC via Ethernet.—



APV8508-14 (8CH, 500MHz, 14bit-ADC)
CFD and TDC List Format

Time stamp timing by CFD waveform 10¢i>3. 201
TDC[39..24]
w Delay mlp-

TDC[23..8]

TDC[7..0]] TDCFP[7..0]

CH[2..0], QDC[12..0]

2ns / point |

50 60 70 80 90 100 110 12 1400
time [ns] 1200 - -
A TDC Timin
+ 1000
800
|

400

N
=

S CFD WALK
Mettana,

time [ns]

OUT (t) = In (t-delay) + (-f ) = In (t)




APV8508-14 (8CH, 500MHz, 14bit-ADC)
CFD and TDC

Time stamp timing by CFD waveform
= Delay me=p-

2ns / noint |
| Setting
« Delay
2ns, 4ns, 6ns, 8ns, 10ns, 16ns, 22ns, 28ns

= Function
0.03 ~ 0.48 (interval 0.03)
.| = CFD WALK

Any value
W‘m [ 700




CFD and TDC

It can calculate the time stamp in less than 2ns.

digit [-]

1600

List Format

1400 2ns / point 1 TDC[55..40]
1200 TDC[39..24]
1000 I\
- I\ | TDC[23..8]
o AN TDC[7..0]] TDCFP [7..0]
w00 | \“‘r CH[2..0], QDC[12..0]
200 I ST TR T T - - T === = e e - - - _
’ D 10 ;éo ISO 40 | 50 | 60 | 70 80 | 90 100 110 120 130
-200
-400 \

IIIII

19.297 ns

CFD WALK

Resolution 2ns / 8bit

| V




QDC (Charge to Digital Converter) oo
QDC: Integral Mode e

16

TDC[23..8]
TDC[7..0], TDCFP[7..0]

CH[2..0],faDcr12..0

M 2ns / point

1200

1000

T 800
2

=
© 600

8ns / point

QDC = Xfilterout(t*)
*t = integra range

200

0

-200

800

digit [-]

Setting

Pre-trigger sel:
-8ns, -16ns, -24ns, -32ns, -40ns

Integral range

600

Integral range: 400
Ons - 32 ps (8ns interval)

200

Filter:
Ext, 8ns, 16ns, 24ns, 32ns, 48ns, 0
4ns 0 38 78 118

Pre-trigger select time [ns]




QDC (Charge to Digital Converter) HstFormat

QDC: Peak Mode

QDC = Peak Data

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

TDC[7..0], TDCFP[7..0]

| CH[2..0]

digit [-]

1600

1400

1200

1000

800

600

400

200

-200

_%Peak Data

2ns / point




PSA (Pulse Shape Analysis)

List Format
PSA FAST[12..0] "option
Peak TDC[55..40]
1400 ' TDC[39..24]
1200 —]ﬁ TDC[23..8]
1000 N TDC[7..0], TDCFP[7..0]
800 FAST\f/\ \\\ Wait cnt from CFD-THR-Discri ||| CH[2..0], QDC[12..0]
l
|

1600

digit [-]
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o
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200
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APV8104-14 (4CH, 1GSPS, 14bit-ADC)

This is a waveform analysis board.

The characteristic of this product is using 1GHz,
14 bit ADC. This is able to correspond to the
high rates of more than 100 kcps per CH in the
list mode with using the Gigabit Ethernet

connection.

Functions:
Digital CFD, TDC, QDC,
Digital PSA*, Digital Coincidence®
*Optional
Usage Example:
The signal analysis of several high-speed

scintillation detectors.




APV8516-8 (16CH, 500MSPS, 8bit-ADC)

This is a waveform analysis board. Each
channel is equipped with 500MHz, 8bit ADC.
This is able to correspond to the high rates of
more than 100 kcps per CH in the list mode
with using the Gigabit Ethernet connection.

Functions:
Digital CFD, TDC, QDC,

Digital PSA*, Digital Coincidence*
*Optional
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Usage Example:
The low cost and the scintillation detectors
at a lot of channels.




APV8702-8 (2CH, 3GSPS, 8bit-ADC)

This is a waveform analysis board. The
characteristic of this board is using 3GHz,
8bit ADC. This is able to correspond to the
high rates of more than 100 kcps per CH in
the list mode with using the Gigabit
Ethernet connection.

Functions:
Digital CFD, TDC, QDC,

Digital PSA*, Digital Coincidence*
*Optional

Usage Example:
The signal analysis of an ultra high-speed
scintillation detectors.




ADC Performance
APV8104 (1GSPS 14bit)

20"

bitgys = 1.5 bit
(VRMS =0.18 mV)

bitgys =/ ( Z(x; - x ) 2/1)
X; : Outputted Data
S R s X: Average
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1 [ 1 1 1 1 1 1 1 1 1 1 1 1 [ 1 1
44 45 48 47 48 43 50 Ly | 52 53 £4 55 56 57 58 59 L] &1 &2

HEE




Energy Resolution and Throughput (APV8104)

3.8
— 36
= /
Pl e
S 3.2 -~
@ 1000
rJq:J 3 / E /
& 2 800
£ 28 =
Py 2 600 //
3
24 g 40 //
0 200 400 600 800 1000 = 00
Throughput[keps] /
) 0
Throughput vs Energy resolution 0 200 600 900 1200
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Input vs Throughput

Detector: LaBr; scintillation detector
Radiation source: 3’Cs (10MBq), ¢°Co (2MBq)




APV8508-14

(8CH, 500MHz, 14bit-ADC

" Config *  Meas Read Error Elapsed 00:00:06 / Meas.Time 24:00:00

IRQCount 16

H cH1 E
H CcH2 E

Detector: LaBr; scintillation detector
Radiation source: 22Na @ 511 keV
Mode: Wave mode

Inputted waveform confirmable on the PC.



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

. Config | TAC | Wave st | Debug " Calibration * Config *  Meas *  Read *  Error Elapsed 00:00:01 [ Meas.Time 24:00:00
o IRQCount 16
, Detector: GSO scintillation detector
YA Radiation source: 2’Na @ 511 keV

Mode: Wave mode

1250

2 1000
750

500

250

0

-250

Yellow: Origin waveform
Blue: CFD waveform shaping

-1000
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i e

-500

¥ Axis Calibration @& bin @ns 1 ns/bin

Measurable early rise time
and characteristic fall time such as LaBr; detector.



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

i' Config ‘ TAC | Wave List | Debug *  Calibration * Config *  Meas ¢ “ Error Elapsed 00:00:01 / Meas.Time 24:00:00

IRQCount 16|

5000

F CcH1 L?:;
- Detector: LaBr; scintillation detector oz [

e Radiation source: 22Na @ 511 keV
Mode: Wave mode, CFD waveform shaping

3500
)
2500
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0
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bin Digit o0 B - B2

X Axis Calibration © bin @ns 1 ns/bin

Visualize CFD waveform shaping




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

-~

List data
TDC[55..0]

\

-}/ 5687407143

-} 5687452095

-}/ 5687512849

)| 5687829373

)| 5687914953

-} 5687918551

}| 5687954008

TDCFP[7..0]

1146

206
124

. 182

Inputted TDC of 2 CH is used to the
measurement of time resolution.

time

LaBr,(Ce) scintillation detector
vs LaBr;(Ce) scintillation detector




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

1000

ol 22Na @ 511 keV
800-
700~
600 -
g S00- FWHM/ FWTM
:zz =2.7ns/5.7 ns
200~
100 -
0-r= rTar—— | | parataxe exaarecs axxesrerexesssizarn

time

The time resolution of the GSO scintillation detector



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

Energy spectrum of LaBr;(Ce) scintillation detector.
The histogram used the QDC (Integral Mode) list data.

Information
ROT Na. pazk centroid pezk gross net PWHM FAWHM PATM
mode histogram :_"e””""‘e"‘ 00:00:00 (ch} (ch} (count) (count} {count} (ch} (kev} (kev)
e
f \ ROIL : 3072  3064.87 1.243k 119.398k 116.857k 86.699 18.805 35.821
s ”‘“”I rement  preal time real time 00:00:00 ROIZ : 151 151.05 2233k 88558k  65.479k 28.198 6.116 13.961
ls a a ROL3 : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000
ROM - 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000
throughput 0.000 live ime 00:00:00
QDC[1 2 O] count ROIS 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000
*e ROIE : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000
throughput 0.000 dead time 00:00:00 ROI7 - 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000
rate
feps) ROIE : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000
mﬂ calibration =1 - save - error-
2k ——— . ;
ROI i : histogram
ROL ROIstart ROlend  energy 23k g ! d
ch {ch) (ch) (keV} i H
ROIL: (CHL [w]|2883 |[#{|3253 |44|662 KA -
ROIZ: [CHL [o]|3s  1ef|2e |41 20 b ¥
ROB : nane [ [0 l#{|o |0 L Lek-
ROM : nenz [0 k|0 k(o 1ok
ROIS: none [w]l0  [lo  R[o ' ¥
ROI6: nons [0 k|0 k|0 E 14k -
ROI7: non= [ |0 o k|0 &
ROIE: none [ |0 k4o k| o 4 L2y
Real-ti !
- 1k -
eai-time | ...
@ «ch & ev @ kev () manusl 200 -]
ROI centroid(ch) energy (kev) =z 0217 %]
— . £00—
o S e
Ay T unit e
smoothing
= -
o_l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
-3 50 100 150 200 250 300 350 400 450 500 550 &00 650 00 750 B00 850 900 S50 959
Y mapping kv % v
@ near © kg kv B s 810t BRI

137Cs energy resolution: 2.9 % @ 662 keV




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

Energy spectrum of GSO scintillation detector

Information
ROI M. pezk centroid pazk gross net F&HM F&HM FATM
mode histogram wm‘ 00:00:00 {ch} {ch} {count) {count) {count) (ch) (kev) (keV)
ROIl 786 782.21 1.156k 149.509k 110.418k 103.331 67.504 126.055
mezssurement  peg] time real time 00:00:00 ROIZ - 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000
ROLZ 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000
ROI4 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000
throughput 0.000 Tive time 00:00:00
count ROIE 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000
ROIE 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000
throughput 0.000 dead time 00:00:00 ROI7 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000
rat=
(eps) ROIE 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000
ﬂ calibration acq. - sEVE - ermr-
3.8k - : .
ROT o : : histegram
ROT ROIstat ROIend  energy ' i i
ch (ch} (ch) (kev) 3.4k | ; ;
ROIL - |CH1 =R - T I-G-{| 3.2k -]
ROI2: |nane [w[|0 [0 FH|o : 3k~
ROI: |none [w[l0  MH[e  RH|o 7 2.8k~
ROI4: none [ [l0 kH| o ko = 2.6k -
ROIS - |nons El a 2l o . 2.4k - : :
ROI6: none [0 ko ko 2 = 3.2k : :
ROI7 : none E|u | o k| o ¥ £ 2% E E
rome: nene (w0 Rlo R0 v £ 18k
§ 1.6k | : :
calibration Lk - ' '
@ ch 0 ev @ kev () manual e i i
ROT centroid(ch) energy (kev) =5 [p.ec3 H i E
ROIL . TELM - 511 = : 0
o . +b | 0.000 B I I
nenE El- l unit 0 0
snmﬂﬁng ' !
o- e
1 1 1 1 1 ] 1 ] 1 ] ] ] ] ] ] 1 ] ] ] ]
0 10 200 300 400 500 600 FOD B0 SO0 1000 1100 120D 1300 1400 1500 1600 170D 1800 130D 2000
Y mapping keV £ "
@ lnear ) leg v OIS s B10NY EERIO

22Na energy resolution: 13 % @ 511 keV




APV8702 (2CH, 3GHz, 8bit-ADC)

Met FWHM FATM
Differential Time Spectrum 100.629k 191.695 380.784

0 2 4 6 8 10 12 14 16 18 20 22 4 26 28 30 32 34 36 38 40 42 4 46 48 50

Waveform Mode

]

19800 20000 20200 20400 20600 20800
ps

Time resolution Mode

BaF, scintillation detector, 22Na @ 511 keV



APV8702 (2CH, 3GHz, 8bit-ADC)

* Config © Meass “ Read “ Error Elapsed 00:00:02

Met FWHM FWTM
Differential Time Spectrum 131.091k 494672  935.792
I

i
/b
A
R
I
i

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 511

Waveform Mode

48000 49000 50000 1000 52000
ps

Time resolution Mode

LYSO scintillation detector, 22Na @ 511 keV




APV8016(X) (16CH, 100MSPS, 14bit-ADC)

This is a digital signal processor for gamma-ray.
Pre-amp signal from the Ge semiconductor detector
can be input directly. The inputted signal is
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. The data is transferred to the PC via
Ethernet.

*This module is used for X-ray.

Recommendable detectors: SDD, Si(Li), SSD, SiPin etc.




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)

PC
Pre AMP
k FPGA Q
- » LAN ——»
)—» Differential —» ADC > Dlitlaa:pfnl:se > FIFO > ;I:Brnft @/
_ | Histogram
Memory scilloscope
Coarse gain  100MSPS
: : 14bit Timing % )—»
» DAC
Fine gain Logic KO
:::::::::

Block diagram of the DSP circuit board

Data collect mode:
Histogram mode, Event mode, and Wave mode.




Characteristic test of DSP using HPGe detector

Detector PGT Coaxial P-type HPGe size:10%
nominal energy resolution:1.8keV@1.33MeV
High Voltage | +2000V
Source 0Co
Pulse Shaping | (1)DSP Trapezoidal Filter (2)Analog Gaussian Filter
MCA APV8016 internal MCA APV7400 Analog MCA typ.
2.5
>
(0]
S 2
<*>.
Maans
@ 15 }
=
=
% 1 I —©— DSP:TrapezoidalFilter(risetime=6us)
=
- —O— Analog:Gaussian Filter(shapingtime=3us)
0.5
0 20 40 60 80 100

ICR[kcps]

Characteristic of Energy resolution



Characteristic test of DSP using HPGe detector

80

—6— DSP:TrapezoidalFilter(risetime=6us) DSP
70 | —S— Analog Gaussian Filter(shapingtime=3us)

60
50 |

40

OCR[kecps]

30

20 f

0 Analog

0 20 40 60 80 100 120 140 160 180
ICR[kcps]




DSP resolution 1.7 keV @ ¢0Co,

File Edit Config Clear Start Stop
modie [05P1 (]  IPadiress 19216810128 | mes | Test Lacqu| sve e oo histogram
-g input total  throughput  inputtotal  throughput  pileup dead trwe :g: centroid eak gross gross et net  FWHM FaHM | PwkM | pwrM | messursment pag) Hime
Ne. eount eount ratefcps)  rsle(cps)  rate(eps) rabo(%) | |Ne. ek}  (ch) {eount)  (count) (eps} [count) leps)  (ch) (%) {leatr) (kear) made
CHL : LF78M  1864M 2002k 2112k 0 0.2 | |gon ;5949 S948.60 9.429k 78340k B7.044 76965k B5516 7.6 0127| 1.698| 3.187 W"’"‘ 00:15:00
cH2 = o o 0 o 0 0.0 | |RO1Z:S238 523818 11003k 91806k 102.007 83714k 93015 7.2 0138 1616 3012 | ™=t 00:15:00
ROI3: @0 000 0000 0000 0000 0000 0000 00 0000 0000 OO0 | hotes 00:14:59
RO : O 000 0000 0000 0000 0000 0000 0.0 0.000 0.000 0.000
diesd Hme
ROIS: 0 000 0.000 0000 0000 0000 0000 00 0000 0.000 0.000 00:00:01
ROIE: ©0 000 0000 0000 0000 0000 0000 0.0 0000 0.000 0000 §esoe(Byie) 0.000
ROI7: 0 000 0000 0000 0000 0000 0.000 00 0000 0000 0000 g pmerstic | oz
ROIE: 0 000 0000 0000 0000 0.000 0000 0.0 0.000 0.000 0000 | ool | S—
[0 [conts | natosram [ wave [ oston | 20 hetogram |
100u0k ROT ROI ROT start RO end
cH1 o {ch) fch) (ha)
cH2 1 CHL (efisonn HH|ses HHum
2 (CHL [ai52d BH|S27® HH|um
3 none [o)(see0 BH|econ [SHjom
4 none [wlSoe0  H|ecan (o mm B
5 none 5900 M eoon |13 b
& |none |w|(5980 H|eceo (|1
7 |none [oi5ee0 HH|smm HH|um
B none [w] 5360 M|ec0 [|um
—ealibration
Dieh (e @ kev () eanual
ROT centroid(ch} erergy (ke¥) *3 o224 2
ROI2 o] 523818 - 1mn b | 0636
e c <~ S vy
| — mapping —.:-m:ulmimT
) lnsar 7] smacthing
3 |
! ke 8]y
Bam  cuesco 812

ENEGY SPECTRUM

Detector: HPGe detector, Source: ®°Co,

Count Rate: 2 kcps, Shaping Time: 6psec,
Measurement Time: 15 min, Detection Efficiency: 10%




Energy resolution with High Count Rate is 1.76 keV

= DSP MCA for APU7109-D  Ver 3.6.0 (& ®=]
Fle Edit Config Clear Start Stop
mdule-ﬁiPi_lﬂ 1P address | 192.168.10.128 memo  Test g,y _ _ mode histogram
-g: inputtots throughput| mputicll throughpet | pleup d-dﬁmi:lg"I] peak  centrod paak grom groa et net  PWHM PoHM  |Pwnm | pwTw | mesmumement  ean) time
| Mo count court rate(cps)  rate(cps) | rste{cps)  ratio(%) | Mo, (ch}  (ch) (count)  [coumt)  (cps) [count) leps)  {ch) (%) Jikev) (leev) mw
EOHI - 212567k 156.689k | 2697k  19.85k 0 33 ROIL : 5949 504944 692000 6309k 901286 5945k B49.294 79 0132 | 1.762| 3.2B0  tme 00:15:00
| oH2 < o o o o o 0.0 | |ROIZ:5239 5239.00 776.000 7.248k 1.035k 6553k 936131 7.4 0142 1.666 3188 reEtme 00:00:08
ROTZ: 0 000 0000 0000 0000 0000 0000 00 0.000 0.000 0.000 | juotme 00:00:08
[[ROM: @ 000  0.000 0000 0.000 0000 0000 00 0000 0.000 0000
ROIS: 0 000 0000 0000 0000 0000 0000 0.0 0.000 0.000 0.000 00:00:00
ROIE: © 000 0000 0000 0000 0000 0000 OO0 0000 0000 0000 @B 0.000
||RoI7: © 000 0000 0000 0000 0000 0000 00 0000 0000 0000 | i simerstic i3
ROIES 0 000 0000 0000 0000 0000 0000 0.0 0.000 0000 0000 Lol Y E—
h"lW"-'" mu|m|mm;
ROT ROI ROTstart ROTend  energy
o (ch) {ch) (ke
1o [o]m1 M5 |mm
2 oMl 5o M |mm |um
3 nome [N 580 Mef|emn Melom
4 none [w) 5e80 9{|eman [ om
5 |nome [ 5360 M ecan M sm b
B [nome |w] 0 Wlleze M mm M
7 |none [ao]see0 H|etee Hlum
B nome [o]see0 HHlem Bjum W
—calibration
Dech D @ kev D manual
ROI centroidich) energy (ke¥) *3 0224 2
ROL2 []. 520897 - 1173 b | 0,542
ROTL [ 554584 . - : - ey
— ¥ mapping ealculation —
@) near ﬂmhgi
@ log
ke B
BRwm  couste SRy

ENEGY SPECTRUM
Detector: HPGe detector, Source: ¢®°Co, Count Rate: 20kcps,
Measurement Time: 15 min, Detection Efficiency: 10%




Stack
Strip Ge

Preamp output

13 CH
13 CH
-> 13 CH
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Usage Example 1: Ge semiconductor Compton camera
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Application for APV8013A




Usage Example 2: CDB Coincidence Doppler Broadening
Positron Lifetime Measurement System

Composition Example
Ge #1
t 511 kev

| 511 kev
Ge #2

Coincidence Doppler

Broadening Measurement of
Positron Annihilation can be

detect a micro-void of the
materials, such as
semiconductor etc.

—
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It is able to support the coincidence processing using
several detectors.

—| PC

v 1 [a] i 02520007 e (1ot | S e concmap

rCH ROI

CH inputtotsl throughput inputtotsl throughput — pleup  desdtme | [ROI  pesk centroid pesk gross  gross net net  FWHM PWHM  PWHM  FWTM ”‘m;!ff’m‘ real time

count count  rate(cps)  rate(cps)  rate(eps)  ratio(%) |[No.  (ch) (ch) (count) (count) (eps)  (count)  (cps) (ch} (%)

CHL :412.864k 31504k 1337k 105 o 01 |ron: 0 0.00 0.000 0000 0000 0000 0.000 0.0 0.000 0.000 0.000 (tme 00:05:00

cHz -419.836k 31504k 1341k 105 ] 01 |RoZ: © 000 0.000 0000 0.000 0.000 0000 0.0 0.000 0.000 0000 =tTe 00:05:00
ROI: 0 000 0000 0000 0.000 0.000 0.000 0.0 0.000 0.000 0.000 jetme 00:05:00
ROM: 0 000 0000 0000 0.000 0.000 0.000 0.0 0.000 0.000 0.000

d=dtme 00:00:00

o150 0.00 0.000 0000 0000 0000 0000 0.0 0000 0000 0.000 =002
0l5: 0 000 0.000 0000 0000 0000 0.000 00 0000 0.000 0000 fiesz=(Byte) 0.000
RO 0 000 0000 0000 0.000 0.000 0.000 0.0 0.000 0000 0.000 it ato —
ROIE: 0000  0.000 0.000 0000 0.000 0000 00 0.000 0000 0.000| e oo

offsst  CHZ offset

range CHL CH2 cursor  CHL CH2 . N _
_ ‘ plot type coincidence. tme{ns) coincidencs count read dats
[ [] (w0 s R Blsice (234 |21 0 ©® om O s ——
L 100 30613
«coincidence CHI- (horizonts)
T e el
counts 8|10l
T 1 I I 1 [ [ 1 I [ I Hﬂm
mmmmmm 2600 2800 3000 3200 3400 3547
h
[vertical) ©
= E e sl
couns L0 ]
] 1 T T 1 T T 1 T T I Hﬂm
1500 1800 2000 2200 2400 2600 2800 3000 3200 3400 3547
2424 1440 2460 24B0 2500 2520 2540 2560 2I5B0 2600 2624 ch
CH1

Coincidence 2D-Map



Usage Example 3: AMOC Age-Momentum Correlation
Positron Lifetime Measurement System
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Sample: Silica



Our other products:

0 Gamma Imaging Module
OSpectrometers

OMCA (Multi Channel Analyzer)

O High-Voltage Power Supply

O Power Supply for Preamp

O Preamps

0O Detectors (LaBr;, BaF,, GSO, LFS, etc)
ONIM module




Please contact us
if you need further information.

+81-29-350-8011

order@techno-ap.com




[Business lineup]

* Sales of radiation measuring instrument and radiation counter.
* Development of radiation measuring device and radiation counter.
* Development of research and development device, measurement

controlling system, and inspection apparatus.

[Contact us]
ﬁh 2976-15 Mawatari, Hitachinaka-city, Ibaraki, JAPAN, 312-0012
8 +81-29-350-8011

B +81-29-352-9013
http://www.techno-ap.com/index_e.html
g order@techno-ap.com




