International Nuclear
Physics Conference
2016

TechnoAP Co., Ltd.

http://www.techno-ap.com

@ 029-350-8011,

B 029-352-9013

X order@techno-ap.com
2976-15 Mawatari, Hitachinaka-city, Ibaraki
Japan, 312-0012



X-ray spectrum meter
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® Detector type: SDD, SSD
® Throughput: 1Mcps and more

® Power supply: HV(+/-4000V),
Preamp

® Energy resolution
[SSD]
139eV@5.9keV PT6us
250eV@5.9keV PTO0.5us
[SDD]
125eV@5.9keV PT2us
145eV@5.9keV PTO0.5us

® Interface: TCP/IP

ALL-IN-ONE
HV Power Supply

Preamplifier Power Supply

Multi Channel Analyzer




X-ray spectrum meter

Analog input 1CH, £1V range, Input-Impedancelk2
APU 101 Analog gain Coarse Gain: x2, x4, x10, x20, Fine: x0.5 to x1.5
Sampling 100MSPS, (Resolution: 14Bit)
ADC Gain 8K, 4K, 2K, 1K, 512, 256ch

Digital Processing

Trapezoidal Filter 0.1 to 16pus, Baseline Restorer,
Pileup Rejecter, Coarse Gain, Fine Gain

HV power supply

OV to £4000V (Max: 1.0mA), Ripple: 20mVp-p(typ.)
*Customizable up to £5000V (Max: 0.67mA)
Bias shut down input terminal equipped

Pre-amp power

+12V, £24V (NIM-Standard)

Unit panel Switch Button

[FRONT]

HV power supply monitor LED, Dead-time monitor LED
Emergency Stop button, LAN Connector, POWER button
[BACK]

Connector SHV connector for HV power supply
D-sub9 pin-connector for pre-amp power
BNC input connector for pre-amp output signal
LEMO connector for output DAC MONITOR etc.
Interface Ethernet TCP/IP

Dimension / Weight

210mm(W) x 45mm(H) x 275mm (D) (Without connector), Approx.. 1,800g

Operation system

Windows 7 (32/64bit) or more, Display WXGA or more

Electricity consumption

+12V(Approx. 1.0A)

*Please note that contents may change without prior notice.




X-ray spectrum meter

’

® Detector type
SDD, SSD

® Throughput
over 1Mcps

® Power supply
HV(+/-4000V), Preamp

® Energy resolution
[SSD]
139eV@5.9keV PT6us
250eV@5.9keV PTO0.5us
[SDD]
125eV@5.9keV PT2us
145eV@5.9keV PTO0.5us

® Interface
TCP/IP

*Images is for illustration purpose.
*Please note that contents may change without prior notice.



X-ray spectrum meter m
[ Dete_ctor _
Semiconductor detector (Ge, CdTe, Si etc.)

Scintillator (LaBr3(Ce), NaI (TI), CsI (TI) etc.)

ROI
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count count me(cps) me{cps) me(cps) ratio(%) | |No. (ch) (ch) (count} (count) (cps) (count) (cps)  (ch) (%) (kev) (kev) =S 1
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Measurement Mode: Histogram Preamplifier Power Supply

Multi Channel Analyzer




X-ray spectrum meter

For X-ray fluorescence(XRF)

The XS100 is X-ray spectrometer with SDD detector (30 mm?2),
which is a high-resolution. XS100 was downsizing by integrated
combination of SDD, DSP, high-voltage power supply and Peltier
device. The pre-amplifier signal from SDD detector was carried
out DSP processing by ADC (100 MHz, 14 bit) and FPGA. That
data is transferred to a PC by USB connection. It was carried out
transistor reset processing in an appropriate way. Therefore, it
has substantially-improve the throughput.

*Images is for illustration purpose.
*Please note that contents may change without prior notice.

[Energy range]
2keV ~ 20keV

[ Detector cooling]
Cooling by Peltier device

[Energy resolution]
125eV@5.9keV 2 us peaking time
150eV@5.9keV 0.15 us peaking time

peak centroid pesk gross net FWHM
(ch) (ch) (count) (count) (count) (ch) (ev) (V)
553 552.73 30902k 391.502k 378.983k 11.605 125.848

FWHM=125eV@5.9keV

o

5024 5200 5300 5400 5500 5600 5700 SB00 $900 6000 6100 6200 €300 €400 6500 €600 6700 6800 €900 7000 7100 7200
v

Application (spectrum, Mn-Ka)




-Fay spectrum meter

4 APG1652 SDD' Version 1.2.0 [ S
I
File f Clear =tarila Stop
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X-ray spectrum meter

Input vs Throughput
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Input vs Resolution

*Please note that contents may change without prior notice.

*Images is for illustration purpose.




Soft X-ray spectrum meter

® Detector
SDD (Windows less)

® Energy range
C(277eV) ~

For Soft X-ray measurement ® Detector cooling

Peltier device

ism

C (277eV)

0 (525eV)

CUSTOM MADE
for your needs!

0 100 200 300 40 50 60 700 B0 %00 000 1100 1200 1300 1400 1500 160D 470D 480D 1500 2000 2100 20 300 400 2500
MeV

=Y manning ————

o Measurement of Soft x-ray(C & O)
*Images is for illustration purpose.

*Please note that contents may change without prior notice.




Soft X-ray spectrum meter

Detector

SDD 65mm? collimated to 50mm?2, Windows-less

Detector cooling

Cooling by Peltier device

200%7 2 3 4 0.0 10.00%¢

BE

ADC sampling

100MHz, 14bit

ADC gain

4096, 2048, 1024, 512, 256¢h

Energy resolution

125eV@5.9keV MnKa 10kcps :
150eV@5.9keV MnKa 300kcps :

2us Peaking time*1
0.05us Peaking time*1

Max. 150kcps : 2us Peaking time

Throughput Max. 1250kcps : 0.05us Peaking time
Measurable
Element € (Carbon)

10us

Vacuum Degree

105 Pa

Transistor Reset Processing

*Images is for illustration purpose.
*Please note that contents may change without prior notice.

Interface USB2.0 or Ethernet
Monitor output terminal, TTL (SCA) output terminal,
Back panel VETO input terminal, DC power socket, miniUSB connector,
Power LED monitor
External -
dimensions 80(W) x 400(D) x 40(H) *Unit: mm
Weight About 1100g
Accessory AC adapter, USB cable, Application




Digital Signal Processor for X-ray Spectroscopy

APN504 GbE

cH3 (o)
PZ

CH4 (o)

PZ

MoN (@)

AUX1 \0\ \0\ AUX2
AUX3 (0\ \0\ AUX4
CLR (6\ \0\ CLKA
VETO \0\ \0\ GATE

(3‘ 3
Techno AP

R
[

*Images is for illustration purpose.

*Please note that contents may change without prior notice.

Analog input 4CH, LEMO 00 series connector, Input impedance 1k
Coarse Gain Xx2,x4,x10,x 20
Fine Gain X05~x1.5
ADC Input signal £1V, Sampling 100MSPS, Resolution 14bit
_ ADC Gain 4096, 2048, 1024, 512, 256¢h
Trapezoidal Filter 0.05~12 ps
Digital Signal Baseline Restorer, Pileup Rejecter, CFD
Processing *All parameters setting by PC.

Quick scan mode

Minimum time distance 10ms
Data Size: 32768byte (= 2byte x 4CH x 4096ch)

External terminal

Filter waveform output, Clock input, GATE (Trigger)
input, VETO input, Clear input

Interface

Gigabit Ethernet (TCP/IP)

External Dimensions
(Unit: mm)

NIM1U 34(W) x 221(H) x 249(T) (Without connector)

Weight

About 900g




Digital Signal Processor for X-ray Spectroscopy

APN504 GbE

Quick XAFS

input total throughput input total throughput pile up dead time
count count rate{cps) rate{cps) rate{cps) ratio{ %)
15.099M 13.768M 1.097M 995.884k 0.000 44.444
_I;Rgll peak centroid pezk gross gross n=t n=t P&HM FHM P&HM PATM
Mo, (ch) (ch) (count) {count) (cps) (count) (cps) (ch) (%) (ev) (V)
ROIL - 780 780.16 313.261k B.BM 324.704k B8.3M 307.528k 25.339 3.291 194.131 356.154
ROLZ - B59 B857.30 46.494k 1.6M 57.425k 1.1M 41.427k 26.525 3.131 203.218 367.295
o =
-
- Target: Mn, ICR 1.1Mcps, OCR 1.0Mcps
g FWHM 194eV@5.9keV MnKa 0.15usPT
i i -
o
&0k |
40k |

*Images is for illustration purpose.

*Please note that contents may change without prior notice.

Emitted light exposure examination

® Channel: 4CH simultaneous sampling
® Throughput: 1Mcps and more
® Measurement Mode: Histogram, List
® External: NIM1U
® Resolution
[In the case of 19 elements SSD]
@5.9keV 139 eV 6 s Peaking time
@250eV 0.5us Peaking time
*Comparable Analog 0.25us
[In the case of SDD] *High-resolution type
125eV2pus Peaking time
145eV 0.5ps Peaking time
*Comparable Analog 0.25pus
® Multi function
Spectroscopy amp, Timing filter amp, CFD,
Input and filter waveform output DAC
® Interface: TCP/IP, Gigabit Ethernet
Data transfer 20MByte/sec and more
*List mode



Digital Signal

APN504 GbE

Preamp out signals

Processor for X-ray Spectroscopy

NIM Power Supply

APNbS04 #1
IP:192.168.1.11

Giga bit Ether

APN504 #2
IP:192.168.1.12

APNb504 #3
IP:192.168.1.13

APN504 #4
IP:192.168.1.14

APN504 #5
IP:192.168.1.15

4
GATE >
P
4
P
o——1—P
Multi 4
Elements P
Detector ———1—>
4
P
o——1—>
3
P
o——1—P
Timing S | B
Supply

*Images is for illustration purpose.
*Please note that contents may change without prior notice.

Event#1(10ms)

Event#2(20ms)

Event#N(10*Nms)

® Quick scan

® Interface

Quick scan data example

CH1 4096¢ch

CH2 4096¢ch

CH3 4096¢ch

-
CH4 4096¢h

CH1 4096¢ch

CH2 4096¢ch

CH3 4096¢ch

= ~

CH4 4096¢h
Joe

CH1 4096¢ch

CH2 4096¢h

CH3 4096¢ch

|

CH4 4096¢h
Joe

10ms(min.) interval
4096¢ch *16bit *4CH / Event
Giga bit Ether TCP/IP and UDP



Digital Signal Processing for X-ray

APV8004X

® Energy resolution
[ SSD with 19 elements]
139eV@5.9keV: 6us Peaking Time
144eV@5.9keV: 4us Peaking Time
250eV@5.9keV: 0.25us Peaking Time
[ SDD ]
125eV@5.9keV: 2us Peaking Time
® Throughput: 1Mcps and more

® Measurement Mode: Histogram, List
® Option: TTL output of ROI-SCA

*Images is for illustration purpose.
*Please note that contents may change without prior notice.




Digital Signal Processing for X-ray
APV8004X

DSP3 | 192.168.10.130 histogram
nputtotsl  throughput np real time
No. count count i ) ) ) [kev) =v) o1
14.939k 13418k 1040.38 16112k 634318k 611.642k 35980 205383  376.126 00:01:00

9 : 903.786k B811.598k
10 : 1.748M 1.386M
11 : 1.638M 1.442M
12 : 1.312M 1.164M

1145.49 2549k 103.926k 91.685k 36.225 206.784 373.942
1042.99 27.685k 1.059M 1.017M 34576  197.369 366.159
1148.26 4306k 173.037k 155.059k 35.907 204.966 368.618
1043.02 27.862k 1.114M 1.070M 36.116 206.159 382473
1148.08 4,343k 183.091k 158.54%k 36.728  209.657 377.717
1041.76 23.531k 907.730k 872460k 34.901 199,227 368.219 0.000
1146.88 3.695k 149.459k 131.949k 34.989 199.728 367.371 0.000

28.855k  23.037k
27.628k  24.271k
22.009k 19.478k

00:01:00
00:00:58
00:00:02
0.000
tim ratio

option | hist

R ER ER R EE BRI EE
R B BRI B EE EEY B

SO B B S B S

unts |
*
[
f

T "
4200 4400 4500

= v
iy

M 400ns A

a43.80 %

*Images is for illustration purpose.
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7 element SDD system for fluorescence X-ray

XSDD50-07 ® Element area
455mm2 (65mm2 x 7 elements)

® Effective area
350mm2 (65mm?2 Collimated to 50mm2 x 7 elements)

® Function
Histogram, List, Waveform, ROI-SCA

® ADC
4CH 100Msps 14bit

® Energy Resolution
244eV@5.9keV MnKa
Peaking time 0.25us, 1000kOCR

® Power Supply for SDD
-200V, £5V, +3.3V

CUSTOM MADE ® Interface
for your needs! Ethernet (TCP/IP)

*Images is for illustration purpose. DSP & Power Supply

*Please note that contents may change without prior notice.




7 element SDD system for fluorescence X-ray
XSDD50-07

Module 1P address | 192.168.100.131 =a. [l =v- [l =or [l rode high rate hist
CH ROI . measurement real time
CH input total throughput  input total throughput pile up dead time ROI No. pezk centroid pezk gross net FAHM FHM P mode
No. count count rate(cps) rate(cps) rate{cps)  ratio{%) (ch) [ch}) {count) (count) {count) (ch) (v} (=v) messursmen  00:00:10
5 - 3.902M 3.804M 401831k 392.133k 0 213 ROIL - 323 322.76 148.443k 1.758M 1.635M 10.545 185.591 344.886 time e
& 0 0 0 o o 0.0 ROIZ - 356 356.34 28.066k 422,539k 281.950k 11.034 194,200 359.791 real time 00:00:10
7 - 0 o o 0 o 0.0 ROI3 - 646 643.28 4.316k 136.299k 33.250k 15.201 267.533 578.436 bve time 00:00:08
B 0 0 0 0 0 0.0 ROI4 - 1006 986.45 1.080k 37.704k 31442 4.244 74.686 0.000 fead fime 00:00:02
ROIS - 1] 0.00 0.000 0.000 0.000 0.000 0.000 0.000 e
file =t
ROIS : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 =) 0.000
ROI7 - 1] 0.00 0.000 0.000 0.000 0.000 0.000 0.000 dead time ratio (w213
ROIS : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 1 ot buffer =
CH | config | histogram |CH1|CH.2|-::H3|CH4|
LoM Pict ROI ROT ROIstat ROIend  energy
A M A i CH (ch) {ch} (v}
ih ¢ v i o [ chil 1 [cH1 o300 [el[3e  Rei[sess
v iy o CH2 p— = - - -
Sy i b CH2 Y 7 [cHL [o] 341 f#f|382  [odjess0 |+
100.0k - F . L cH oo — - i -
e i o = CH3 Y 3 |oH1 [wflez1  [+ifess  |od|sess |
" . a CH4 S— —
e ot CHa§ 4 |CHL [a][98¢ 9| 1007 |&d|6em0 |
5 |none [wl|1 bl a0ms | semm |
10.0k - & |none [ 1 [ 4095 |4 430 |
- : Y 7 none [o] 1 Follaoss [e|mss e
% ok 8 lnone [w 1 (#{|a0ss [e|esso &
5 ' calibration
’ D ch @ v O kev
ROI centroid{ch}  =nergy =V}
100,0- ROIL |- 32276 . 589
ROIZ - 3Ee.34 - 8420
0.0 Y_rnapplng caleulation
) lingar [ smocthing
i 1 o
l'n_l ] ] ] ] 1 ] ] 1 "” ] 1 ] ] 1 1 NEI R
230 E000 10000 15000 20000 25000 30000 35000 40000 45000 E000D S50D0 E0D00 SE00D F00D0T2ITI &V il A J
W
® -Eﬂ counts (log) ilglﬂ

400k ICR 185eV@5.9keV 0.25us Peaking Time

*Images is for illustration purpose.
*Please note that contents may change without prior notice.



7 element SDD system for fluorescence X-ray

ICR ws enegy resolution ICR vs QCR
300 — 1400 —
i i i i i ‘ ! —*— peakingtime025 s T —*peakingtime0 25 i
w0 e e B .
260 ' ' ! ! ! ' ! ! ! | | '
1000
3 240 2
— [+}
& 9oq = 800
3 3
[=]
g 200 500
& 180
g 400
160
200
140 | | H i | | | | H H i i i i 1 i i i i i i
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*Images is for illustration purpose.
*Please note that contents may change without prior notice.



4 element SDD for X-ray
XSDD50-04 C\;:lﬂ\cllive rel?f]e: ? OA?ZT Zz’v ; %?dn;\zxv—less

Selectable

CUSTOM MADE
for your needs!

10> Pa

Vacuum Degree

e © (¢ Customizable
*Images is for illustration purpose. Flange type / TUbe SIVAS

*Please note that contents may change without prior notice.



4 element SDD for X-ray

Detector SDD 50mm?2, Window-less / AP3.3 / Be
Element area 260mm?2 (65mm?2 x 4 element)
Active area 200mm?2 (65mm?2 collimated to 50mm?2 x 4 element)

Measurement mode | Histogram / List / Waveform / ROI-SCA

ADC sampling 4CH 100Msps 14bit
Energy resolution 244eV@5.9keV MnKa
(typ.) *Peaking time: 0.25us, 1000kOCR

SDD power supply -200V, x5V, +3.3V
Max. 150kcps : 2us

ULE ] T Max. 1000kcps : 0.15us
Interface Ethernet (TCP/IP)
Option Z-axis movement mechanism, UHV valve
Vacuum capable <10-> Pa
Flange type ICF114 (Standard)
Accessory Software, Instruction Manual

*Please note that contents may change without prior notice.



4 element SDD for X-ray

XSDD50-04

10> Pa
Vacuum Degree

_m A ‘ﬁL -
B e 111

Transport with bellows

CUSTOM MADE
*Images is for illustration purpose. for yOUI‘ needS!
*Please note that contents may change without prior notice.




1 element SDD for X-ray

XSDD50-01

Selectable

Active Area: 30mm?2 / 50mm?
Window: Be / AP3.3 / Window-less

10> Pa

Vacuum Degree

Customizable
Flange type / Tube size

*Images is for illustration purpose.
*Please note that contents may change without prior notice.



1 element SDD for X-ray

XSDD50-01

*Images is for illustration purpose.

Detector

SDD 50mm?, Window-less / AP3.3 / Be

Element area

65mm?

Active area

65mm? collimated to 50mm?

Measurement mode

Histogram / List / Waveform / ROI-SCA

ADC sampling

100Msps 14bit

Energy resolution
(typ.)

125eV@5.9keV 2us
150eV@5.9keV 0.15us

SDD power supply

-200V, £5V, +3.3V

Max. 150kcps: 2us

LD Max. 1000kcps: 0.15us
Interface Ethernet (TCP/IP)
Option Z-axis movement mechanism, UHV valve

Vacuum capable

<10-> Pa

Flange type

ICF70 (Standard)

*Please note that contents may change without prior notice.




1 element SDD for X-ray
|

Gate valve and Angle valve transport
with bellows
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*Images is for illustration purpose.
*Please note that contents may change without prior notice.

CUSTOM MADE
for your needs!
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