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We design, develop, manufacture and sell modules and detectors for

Our company is located in Hitachinaka city, Ibaraki prefecture.

radiation and physical measurement by ourselves.

It is a unique precision measuring equipment manufacturer in Japan./
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We received many inquiries from radiation facilities and
universities and facilities that conduct radiation related

research. We are actively working on the development of

Knew products reflecting market needs and various issues./
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Next generation ultra-high count rate
digital pulse processor!
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Functions: Real time
Pileup Separator

In Signal: Silicon Drift Detector etc.

Functions: Real time
Pileup Separator

In Signal: Fast-scintillator anode direct

100Msps 1Gsps
16-bit 14-bit
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» New Pileup Separator Processor

The piled up signal is separated by the nonlinear least
squares method.

The nonlinear least squares method is one of the curve fitting
methods for observation data and is a nonlinear model
function extension of the least squares method.

For the Judgment of the error between the fitted waveform and
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» New Pileup Separator Processor

The following animation shows one of the repeated
calculations.

The nonlinear least squares method can be checked
repeatedly until fitting optimally.

Initial wave form
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» New Pileup Separator Processor

The following animation shows one of the repeated
calculations.

The nonlinear least squares method can be checked
repeatedly until fitting optimally.
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» New Pileup Separator Processor

The following animation shows one of the repeated
calculations.

The nonlinear least squares method can be checked
repeatedly until fitting optimally.
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REAL-TIME PILE-UP SEPARATION
PROCESSING
BY STATE-OF-THE-ART FPGA
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Functions: Real time
Pileup Separator

In Signal: Silicon Drift Detector etc.

Functions: Real time
Pileup Separator

In Signal: Fast-scintillator anode direct

100Msps 1Gsps
16-bit 14-bit
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» New Pileup Separator Processor Block Diagram
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» Mounting pileup separator
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» Combining separator spectra @ICR 1.5Mcps
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» Input vs. output rate by 1 board
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» Input vs. output rate by 2 boards
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By connecting more boards, you can get bigger output.
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»Demonstration of APV8011S at BL9A KEK-PF

Target: Mn

Model: XSDD50-01

module |DSPL  [4| 1P address |192.168.10.16 memo | Test ‘ ‘ ‘ mods histogram
cH ROL
CH inputtotal  throughput  inputtotsl throughput dead time  |ROI pezk  centroid pezk gross gross net net  FWHM FWHM  FWHM FaTM | messurement el time
No. count count rate(cps) rate(cps) ratio{%) No. (ch) (ch) {count) {count) (cps) {count) (cps) (ch) (%) eV} eV} mode
CHL :162314M 107.403M 2.356M  1559M 991 |pom: 462 460.74 973.258k 23.888M286.181k 19.460M 351300k 20.3 4.219 24B.870 474.232 | tme 00:00:00
CHZ : 14.254M 25.680M 206.933k 373.065k 0.0 |rolz: Sp8 S08.83 223.888k 7.202M 35769k 2.432M 105908k 19.4 3.673 238.352 206.229 | resltime 01:00:00
CHI © 13.709M 24.737M 199.006k 359.207k 0.0 |RoI3: 461 457.71 229.779k 7.373M 58.600k 3.985M 108.421k 21.2 4.413 260.333 506.835 | quick scan 0
t
ROM: 506 509.04 68512k 2.699M 4.560k 310.061k 39.695k 22.5 4.263 276.678 243.056 | .
ICR(cps) OCR(cps) ROIS: 461 457.75 228.707k 7.287M 58.655k 3.989M 107.156k 21.1 4.402 250.673 507.477 | fie sue 0.00
TOTAL : 2.356M 2.291M ROIE: 505 508.98 67.129k 2.632M 4.544k 308.989k 38.704k 22.3 4.220 273.894 228.125 e
ROI7: 462 459.59 1.427M 38.548M403.436k 27.434M 566.877k 20.6 4.291 253.110 482.352
ROIE: 507 508.91 357.165k 12.533M 44.873k 3.051M 184307k 19.6 3.706 240.550 248.905
[ [ty | oo
1500000 — ROI ROI ROI start ROI end energy
Momal SCA CH (=) (V) (V)
1400000 — [ At = ! |om [+]|zss  |4lz3se  |oi|see |
1300000 A Fm = 2 |cHL [o|zs8 K 2388 a0 |4
= i @ Au 3CH2E|m.s s b|sem [e
4 cH2 [ |mse [z [efleaso |6
1100000 -| = = =
5 |cHI [o|zs8 K 2388 |z |4
1000000 — & |CH3 [ |:se {2 [eflsao |6
. 500000 7 chd [ (s [z [efses |6
g 00000 e cH4 [ |mse [z [eflsao |6
_g _ —calibration
2 @ ch @ v (D) kev () manuzl
500000
ROT centroid(ch) energy (2V)
500000 ROIL [o]-  460.74 - 5859
400000 ROI2 [4[- 50883 - €430
300000 —Y mapping calculation
200000 @ [] smocthing
100000 -
o- T T T T T T T T T 1 & i) I",I_X ﬂ
434362 5000 5000 7000 5000 3000 10000 11000 12000 13000 13725.8
v -_'glﬂl counts (linear) Mﬂﬂ

*Images is for illustration purpose.

*Please note that contents may change without prior notice. Company an d P rOdUCt OverVi ew



TechnoAP

»Demonstration of APV8011S at BL9A KEK-PF

Target: Mn

Model: XSDD50-01

module [DSPL [y] 1P sddress | 192.168.10.16 memo | Test el =l el o histogram
CH ROI
CH input totsl  throughput  input total  throughput dead time  |ROI peak  centroid peak gross gross net net  FWHM FWHM  FWHM PWTM measurement real time
No. count count rate(cps) rate(cps) ratio(%) No. (ch) (ch) {count) {count) {cps) {count) (cps) (ch) (9%) eV} eV} mods
CHL : 1L261M  8.276M  1.126M 827.662k 0.0 |rom: 694 694.02 197.858k 4.418M422.470k 4.225M 441843k 203 2922 172.393 318.858 | tme 00:00:00
CHz : 1.057M  1.905M 105.485k 190.266k 0.0 |ro1z: 762 763.58 34.969k 937.104k 69.395k 693.947k 93.710k 21.0 2751 178.523 328.570 | r=altims 00:00:10
CH: : 9255k 16702k 975.000 1740k 0.0 |ROI3: 696 693.29 29739k 1.087M 77.012k 770.125k 108.65%k 28.5 4.102 241.990 444.705 | quick scan 0
t
ROM: 764 76421 5707k 230.158k 9.333k 93.326k 23.016k 26.8 3.513 227.983 233.735 | "
ICR(cps) OCR(cps) ROIS: 605 693.13 266.000 9320k 653333 6533k 932.000 28.8 4142 2443401248131 |  f e 0.00
TOTAL : 1.128M 1.020M ROIE: 764 763.93 59.000 2007k 92967 930.000 200.700 11.9 1.555 100.944 321.590 T
ROI7: 694 693.87 227.228k 5.514M500.136k 5.001M 551.434k 21.0 3.031 178.801 337.556
ROIE: 763 763.71 40643k 1.169M 78.820k 788.202k 116.927k 21.6 2.824 183.266 341.643
[ [t | Pecoor
240000 - ROI ROL ROT start ROI end energy
Momal SCA CH (=v) (V) (V)
220000 [ A [t |om [=]|24 #|24 #5899 &
F Fm = 2 |cHL []|24 #|24 e
200000 & AL 3 |cH2 []|24 #|24 e
150000 4 |cHz [v]|24 |24 e &
5 |cH3 []|24 #|24 e
160000 6 |cH3 [4]|24 +| 2.4 e
—1 i 7 |cHe [v]|24 |24 4{|se99 |
g & |CH4 [4]|24 #|24 e
;é‘lZDDDD— —calibration
8 100000 @ ch @ v @ kev (@) manual
ROT centroid{ch) energy (eV)  *z |543¢
50000 -|
ROIL |- 3402 - S99 Ly 7474
| ROIZ [w]-  763.58 - 8430 L
40000 —Y mapping calculation
@ linear [#] smocthing
200001 log
- 0 (N T 0 T T T 0 0 T T 0 0 0 T | = i) I",l_>< L “ﬂ
527635 5400 5500 5600 SFD0 SEO0 5300 6000 6100 €200 6300 E4D0 €500 €600 6700 B0 £355.64
e SEOEM  counts(inear) LAY

*Images is for illustration purpose.

*Please note that contents may change without prior notice. Company an d P rOdUCt OverVi ew



TechnoAP

»Demonstration of APV8011S at BL9A KEK-PF

Target: Mn

Model: XSDD50-01

module |DSPL || 1P address | 192.168.10.16 memo | Test ‘ ﬂ ‘ mods histogram
cH ROL
CH input total  throughput  input total throughput dead time  |ROI peak  centroid peak gross gross net net  FWHM FWHM  FWHM PATM measurement real time
No. count count rate(cps) rate(cps) ratio{%) No. (ch) (ch) {count) {count) (cps) {count) {cps) (ch) (%) eV} eV} mode
CHL :214.368M 134.233M  2.359M  1.476M 100.0 |Rrom: 463 46260 1L178M 25.637M234.923k 21.143M 284.857k 18.3 3.877 228.725 427.986 | time 00:00:00
CH2 : 18.815M 33.890M 207.026k 373.036k 0.0 |RoIz: 509 509.90 271271k 8.374M 35.836k 3.225M 93.047k 184 3.534 229.350 415.425 | resltime 01:00:00
CHI © 18.134M 32.713M 199827k 360.388k 0.0 |RoT3: 461 457.71 302168k 9.703M 58393k 5.255M 107.810k 21.2 4.490 264.881 516.714 | quick scan 0
t
ROM: 505 509.04 90192k 3.563M 4.467k402.035k 39.586k 22.0 4.238 275.072 234.159 | "
ICR(cps) OCR(cps) ROIS: 460 457.74 300942k 9.602M 58333k 5.250M 106.693k 21.1 4.478 264.182 518.235 | fic s 0.00
TOTAL : 2.350M 2.209M ROIE: 505 508.98 B89.055k 3.483M 4.570k 411296k 38.699k 225 4.323 280.588 230.951 T
ROI7: 462 460.51 1.765M 44.942M351.649k 31.648M 499.360k 19.3 4.08] 241.078 §56.926
ROIE: 508 509.50 446257k 15.420M 44.873k 4.039M 171.332k 18.6 3.577 232.144 331.271
=
1800000 — ROI ROI ROT start ROI end energy
Momal SCA CH (=v) (V) (=v)
1700000 ] Fm [t |em [« 122251 1] 142505 f[sems |+
1600000 ] Fm2 [ & |ew [=]| 194125 | 156124 |o{ sam0 |+
) & AL 3 |CH2 [o|128361 K 142505 o mem |6
Am aZIng . 4 |cHz [o]| 144123 [ 156124 [o{eas0 %
R r 5 |CHI [o| 128361 K 142505 o mem |6
Results eJecCt + Separated. = : =i
7 |cH4 [ 128261 [ 142505 [o|sess %
& |CH4 [o]|14125 [ 156124 [o{eas0 |9
—calibration
. .
Pileup reject = .7 oo
p J ROI centroid(ch) energy (V) -
ROIL [4]- 45260 - 5533
ROIZ [4]- 50930 - L35 -
— Y mapping calculztion
@ linear [#] smoothing
@ log
0 T T T T T T T T T N FoR e L
5500 5800 5000 £200 5400 8500 £500 7000 7200 74576 £ —I —'xl
v Etlﬂﬂ‘ counts (linear} Mgﬂ

*Images is for illustration purpose.

*Please note that contents may change without prior notice. Company an d P mdUCt OverVi ew
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Multi element SDD system
« High Rate Performance for your needs!

 Ultra-fast Digital Pulse Processors
» Designed to suit customer requirements.
» Detectors are also available with windowless construction.

CUSTOM MADE

XSDD50-04

/ Ixsnnso 04-V-AGL25 / /

XSDD50-07

Company and Product Overview
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» 7 element SDD system for X-ray in Air XSDD50-07

® Element area
455mm?2 (65mm? x 7 elements)

® Effective area
350mmz2 (65mm?2 Collimated to 50mmz2 x 7 elements)

® Function
Histogram, List, Waveform, ROI-SCA

® ADC
4CH 100Msps 14-bit

® Energy Resolution

244eV@5.9keV Mn-Ka

OCR: 1000k, Peaking time: 0.25us
® Power Supply for SDD

-200V, £5V, +3.3V

® Interface
Ethernet (TCP/IP)

DSP & Power supply

Company and Product Overview

Available for vacuum environment




» 7 element SDD system for X-ray in Air

Detector

SDD 65mm? collimated to 50mm?

Element area

455mm?2 (65mm?2 X 7 element)

Active area 350mm? (65mm? collimated to 50mm? x 7 element)
ADC sampling 100Msps, 14-bit
ADC gain 4096, 2048, 1024, 512, 256¢ch

Energy resolution

125eV@5.9keV, Mn-Ka 10kcps, Peaking time: 1us
150eV@5.9keV, Mn-Ka 300kcps, Peaking time: 0.05us

Output Rate*

Max. 150kcps, Peaking time: 2us
Max. 1250kcps, Peaking time: 0.05us

Measurable Element

C (Carbon) ~

Interface Gigabit Ethernet
Monitor output terminal, TTL (SCA) output terminal, VETO
Back panel input terminal, DC power socket, mini-USB connector, Power

LED monitor

External dimensions

80mm(W) x 400mm(D) x 40mm(H)

Weight

About 1100g

—

XSDD50-07

: . *Depend on measurement module of selected
Available for vacuum environment

Company and Product Overview
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» 7 element SDD system for X-ray in Air XSDD50-07

Module [DSP2  [=] 1P zddress | 192.168.100.131 oco. [ == [ <o oc- high rate hist
CH ROI measurement 5
CH inputtotsl  throughput inputtotsl  throughput pieup  desdtime  poy o, pezk centroid pezk grass net FWHM FWHM FATM mode real time
Mo, - T rate(cps) rate(cps) rate{cps)  ratio9k) (ch) (ch) (count) (count) (count) (ch) (V) (V) 00:00:10
5 - 3.902M 3.804M 401831k 392.133k 0 213 ROIL : 323 32276 148.443k 1.758M 1.635M 10.545 185.591 344.886 time e
6 - D D q q D 00 Rom: 356 356.34 28.066k 422.539k 281.950k 11.034  194.200 359.791 real time 00:00:10
7- ° 0 0 0 0 o0 ROB: 646 643.28 4.316k 136.299k 33.250k 15.201  267.533  578.436 five time 00:00:08
8 : 0 0 0 0 0 0.0 ROI4 : 1006 986.45 1.080k 37.704k 31.442 4.244 74.686 0.000 dead fime 00:00:02
ROIS : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 ) e
ROTS : 0 0.00 0.000 0.000 0.000 0.000 0.000 oooo  Tes=(EnEl 0.000
ROI7 : ] 0.00 0.000 0.000 0.000 0.000 0.000 0.000  dezd time ratio [me 213 |
ROIE : 0 0.00 0.000 0.000 0.000 0.000 0.000 0.000 list data buffer 0.0
CH | config | histogram | CHL | cHz | CH3 | CH4 |
Plot  ROI ROI ROIstart ROIend energy
1.OM— T ™ i CH (ch) (ch) (=v)
i : CHL [ 300 |[#]|3  |[$|ses |
cHL [o 341 [#fjmm [elles |
100.0k — CHL [ 621 [#|ees  [#|sme &
ICR: 400k, 185eV@5.9keV sl e
. ) e . e nons [w] 1 | a05s oz |
10.0k | n . . nons [« 1 #a0es be{less0 1
Peaking Time: 0.25us - - -
E none El 1 w1| 4095 %] 5899 -
L none El 1 a5 || e430 +
5 ' calibration
8 @ ch @ ev (D kev
ROI centroid(ch)}  energy (V)
100.0-] ROIL [o]|- 32278 . sess
ROL2 [y - 35634 - B0
1004 ¥ mapping caleulation
! linsar I:‘ smoothing
® og
10-] T T T T T T T ] ] T T T ] ] 1 NEAE R
230 500 10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 £00D0 £5000 700007273 & i]ﬁ]_vl
& == Pl counts (log) & | vry

Available for vacuum environment

Company and Product Overview
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» 4 element SDD system for X-ray in Vacuum XSDD50-04

Transport with bellows

Company and Product Overview
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» 4 element SDD system for X-ray in Vacuum XSDD50-04
Detector SDD 50mm?, Window-less / AP3.3 / Be
Element area 260mm?2 (65mm? X 4 element)
Active area 200mm? (65mm? collimated to 50mm? X 4 element)

Measurement mode | Histogram / List / Waveform / ROI-SCA
ADC sampling ACH, 100Msps, 14-bit

Energy resolution 244eV@5.9keV Mn Ka
(typ.) OCR: 1000k, Peaking time: 0.25us

SDD power supply | -200V, £5V, +3.3V

Max. 150kcps, Peaking Time: 2us
Max. 1000kcps, Peaking Time: 0.15us

Interface Ethernet (TCP/IP)
Option Z-axis movement mechanism, UHV valve

Output Rate*

Vacuum capable <107° Pa
Flange type ICF114 (Standard)

*Depending on the selected module

Company and Product Overview
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» 4 element SDD system for X-ray in Vacuum XSDD50-04

Module |DSPL El IP 192.168.10.128 Memo | Test acq. | ﬂ ‘ mode h'lstogram
_((::: input total  throughput  input total  throughput pileup dead time :(C;I] pezk  centroid pesk gross gross net net  FWHM FWHM  PWHM PWTM measurement real time
Mo, count count rate{cps) rate{cps) rate{cps) ratio( %) Mo, (ch) (ch) {count) [count) (cps) {count) {cps) (ch) ] eV} =V} mode
CH1 : 99.916k 99.174k 280 277 o 0.1 || pomi- 1580 1579.89 2256k B85.020k 264.860 83.760k 260.936 34.5 2.212 129.640 238.781 :::s srEmen 24:00:00
CHz : 90.358k B89.637k 303 299 1] 0.1 ||Ro;z:1733 1736.88 306.000 12.055k 37.555 11.552k 35.988 34.9 2.031 130.980 248.281 | r=ltme 00:05:22
CH3 : 97.609k 96.841k 304 302 [1] 0.1 ||ROI3:1581 1579.68 2061k 76.93%k 239.685 75.907k 236470 351 2.251 131.B95 240.996 | e time 00:05:22
cH4 :107.231k 106.316k 331 330 o 0.1 | RoI4:1735 1737.27 282.000 10.764k 33.533 10.107k 31.487 357 2.079 134.088 240.431 A
ROIS 1577 1577.47 2184k B2.918k 258.312 SL876k 255.065 34.8 234 130.928 249.787 00:00:00
ROIS - 1737 1734.95 297.000 11.684k 36.399 11.126k 34.662 35.6 2075 133.840 254.255 | filesiz=(Byie) 0.000
ROT7 : 1580 1579.12  2.451k 91.271k 284.333 90.45%k 281804 344 2.203 129.107 239449 | 4. tme ratic o1
ROIE : 1737 1736.47 343.000 12765k 39.766 12262k 38.200 34.0 1.979 127.627 248.492

list data buffer 0.0

2.6k — r ROI ROI ROIstart ROTend  energy
: ! CHL CH (ch) (ch) )
;
24k~ : cH2 1ojoHt [ 1517 b 3 [ed see0 e
. 0 e 2 |CHL [wl 1685 4| 1797 |[#{|eas0 &
’ 1 - - s
: & 3 |CH2 [ 1517 |4 132 [{|me0 &
2.0k -] : : 4 |cHz [ 1685 9|17 el|eas0 %
ek : 5 |cHI [ 517 o 1632 Hof[see0 &
6 |CH3 [wl 1685 |4{|1797 |[#{|eas0 |+
_ Lek- 7 |cH4 [ 1517 bedlae: fel(me0 %
) 1
g oak- : ; 8 |CHe [ 1685 9|17 [${|ess0 %
& A :
4 o — calibration
E 1.7k : i i i i
2 8 @ ch @ e () kev () manual
1.0k~ E ROI centroid(ch) energy (=)
£00.0 i g ROIL []- 157969 - 5560
i RO [4]- 173888 - 6450 -
£00.0— '
E —Y mapping calculation
400.0— ; _
i g @ linear [#] smoothing
H '
200.0- ! ' log
i :
i :
H :
0.0-% T 1 T 0 0 T T I T T T | p=n &]'J_X “-“%l
5201 530 5400 5500 £200 €300 8400 €500 6600 EFD0  SBD0 6300 £95%
-_@Jm‘ counts (linear) & lj_\r’lv.vrl\'
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» 4 element SDD system for X-ray in Vacuum XSDD50-04

Module |DSPL  [] 1 192.168.10.128 Memo | Test cacq.| vl enol] o histogram
~CH ROI
CH input total  throughput  input total  throughput pileup dead time | |ROI pezk  centroid FAWHM PWTM measurement real time
Mo, count count rate(cps)  rate(cps) rate{cps) ratio(%) | | Mo {ch) (ch) (ev) (ev) mods
MmESSUremen = "
CHL :388.106k 385.024k 350 3a7 0 01 ||Ro - 1581 1579.88 264.457 326.653k 2.229 130.624 240.043 | tme 24:00:00
cHz :352.723k 349.86k 276 270 0 0.1 ||Rom2:1737 1737.17 2.078 134.020 243.035 | '==Itme 00:20:49
CH3 :380.329k 377.257k 307 304 0 0.1 ROI3 : 1579 1579.72 240.683 296.973k 2.239 131.203 239.875 live time 00:20:48
che - 416354k 412.89k 316 315 [] 0.1 ||Row4:1739 1737.14 2,053 132.401 248.828 "
desd time 00:00:01
ROIS : 1577 1577.47 258.680 317.952k 2.289 134.112 247.907 8inld
ROIE : 1737 1734.82 2.166 139.700 256.947 | fie sz=(Byte) 0.000
ROI7 : 1580 1579.14 283.813 350.481k 2.236 131.005 239.704 | 4ood time ratic | 01
ROIE : 1736 1736.37 2069 133479 247.130 | .o b | —
10,0k — plot ROI ROI ROIstart ROIend  energy
ON CH (ch) (ch) =V}
cHil| 1 |cH1 [ 1517 4| 1632 |[#{|mee0 &
cHz | 2 |cH1 [ sess [ 177 [e{lesm0 6
chal| 3 |cH2 [ 1517 8| 1632 |[#{|mee0 &
Lok cHi | 4 |cH2 [ sess [ 177 [e{lesm0 6
5 |CH3 [w]l1517 [|1632 |{|ses0 %
& |CHI [ 1685 [ 1797 [#{|eam0 &
7 |CH4 E| 1517 }| 1832 || ses0 +
] 8 (CH4 [ 1685 [ 1737 [{|edm0 &
‘g 100.0+ —calibraticn
g Tich @ & (@) keV () manual
ROIL centroid(ch) energy (V)
ROIL [o]. 157288 - £BED
00— ROL [ |- 1737.07 - =
—Y mapping calculation
) linear smoothing
” @ log
1.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 eV & I.,J—>< x'“vx
86 250 500 1750 3000 3750 3500 3750 4000 4250 4500 4750 5000 5250 5500 5750 €000 6250 €500 €750 700D
v HEW  cwecs 8]0
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/65mmzcollimated to 50mmm

XSDD50-04-V-AGL25

Window-less

Count Rate
IMcps or more

Surface of Detector
\ Angle degrees 25

Energy Resolution
+ 244eV@5.9keV Mn Ka

Peaking Time: 0.25us
JAPAN MADE . 130eV@5.9keV Mn Ka

For Soft X-ray Peaking Time: 1us
Measurable from low energy region to hundreds of eV

Company and Product Overview
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XSDD50-04-V-AGL 25 /
Window-less

Suitable measurement unit

4CH 100Msps 14-bit Back of Detector
APU504XGbE

APU504
2 VETO CLR AUX3 AUX1

{1 @ I ljJ® &) ) = £) 0::;
o @ , 1@ PZ P‘Z, RZ. PZ. 2

POWER JERCEEACLCRANKERALX2 CH4 CH3 CH2 CH1  Techno AP

Function

v/ Histogram v FAST Output
v List-mode v ROI-SCA Output

v Wave v Quick-Scan y
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XSDD50-01

Selectable
105 Pa 5 g Active Area:
‘ : 30mm?2 / 50mm?

Vacuum Degree ‘ - Window:
Be / AP3.3 / Window-less

Customizable
Flange type / Tube size

Gate valve and Angle valve transport
with bellows

Company and Product Overview



—

» 1 element SDD system for X-ray in Vacuum XSDD50-01

M-

islG

10k}

r 1 T 1T 71 T T T© 1 71 T T 1 1 1 1 T 1 71 71 1 T 1 1 1
0 100 X0 300 400 500 €00 A0 B0 500 100D 1100 1300 1300 1400 1500 1600 1700  IBOD 1300 200D MDD 1200 2300 MO0 250D

=Y manninn —
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» 1 element SDD system for X-ray in Vacuum XSDD50-01
Detector SDD 50mm?, Window-less / AP3.3 / Be
Element area 65mm?
Active area 65mm? collimated to 50mm?2
Measurement mode | Histogram / List / Waveform / ROI-SCA
ADC sampling 100Msps 14-bit
Energy resolution 125eV@5.9keV, Peaking Time: 2us
(typ.) 150eV@5.9keV, Peaking Time:0.15us

SDD power supply | -200V, x5V, +3.3V

Max. 150kcps, Peaking Time: 2us
Max. 1000kcps: Peaking Time: 0.15us

Output Rate*

Interface Ethernet (TCP/IP)
Option Z-axis movement mechanism, UHV valve
Vacuum capable <107° Pa
Flange type ICF70 (Standard)

*Depending on the selected module

Company and Product Overview
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CUSTOM MADE

v High Rate Performance
v  Ultra-fast Digital Pulse Processors for your needs!
v Designed to suit customer requirements.
v Detectors are also available with windowless construction.

XSDD50-04

/ XSDD50-04-V-AGL25 / / v

XSDD50-07
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Introduction of

DSP
(Digital Signal Processing)

VME Standard

Company and Product Overview



—

» DSP (Digital Signal Processing) VME Standard

For HPGe semiconductor detector, SDD, Si(L1i)
& APV8004 (4 Ch. 100Msps, 14-bit)
€ APV8016 (16 Ch. 100Msps, 14-bit)

For Scintillation detectors

€ APV8516-8 (16 Ch. 500Msps, 8-bit)
& APV8104-14 (4 Ch. 1Gsps, 14-bit)
€ APV8702-8 (2 Ch. 3Gsps, 8-hit)

€ APV85G4-10 (4 Ch. 5Gsps, 10-bit)

Company and Product Overview
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@ APV8516-8 (16 Ch. 500Msps, 8-bit)

Functions: Real time Digital CFD, TDC, QDC
In Signal type: PMT anode signal a lot of CH etc.

o | Application: LaBr; anode signal a lot of CH

D' ’:

9 3

Lol

@

m@) 128

o - \

(}9@ 55007 7] cH1 [

D.@ ‘ co00- CHZ

ol . @ o

- 137 ~poe

}é 3500 7-3% Nal CS CH?

c-u@. E CHE

£ e e Iv cuo

m@- 2500— CHIO |:|

@ | ‘ CH11

- @ 2000-] CH12

A / 1500 cHI3 [

CHid [7]

1000-] cHis []
o CH1E

T T T T T T T | T T T T T T T T T T T |
100 200 300 400 500 600 700 80D 300 1000 1100 1200 1300 1400 1500 1600 1700 1800 1300 2000

o C PRy
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Functions: Real time Digital PSA
In Signal type: PMT anode signal, Liquid Scintillator etc.
Application: Discrimination neutron & gamma

counts
BEEBEsEBERANE S

N
5 50 100 150 200 250 300 350 400 450 500 550 €00 €50 700 750 E0D i 100 200 300 400 S0 60D 700 800

ompress
FALL/TOTAL -Ejﬂ ysnss) [+ FALL/TOTAL i‘ﬂl
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Functions: Real time Digital CFD

In Signal type: Ultra high-speed scintillation detectors etc.
Application: Positron Lifetime Measurement

[ start | wnnumber (19 2] memo mode[LT [z meas. time | 768:00:00 [2] ciapsed time 13:00:38  fie se=(Byte) o WV aca.]  emor]
["config | AmMoc | B | LT | wave | eneray [ advanced

LT(Life Time)
input(cps) _throghput(cpskentroid(ch) gross cout et cout FWHM(keV) FWTH (keV)

throghtput(cps) centroid(ch) gross cout  net cout  FWHM(ps) FWTM(ps) ‘
[> start runnumber [ 558 14 meme | ABC mode[AMOC  []  mess.tme[01:00:00 (41  sispssdtme 01:00:00  fie size(Eyte) o ™ “ ‘

momentum

momantum

oment

go
4

s sm oS5 mE0 S6s 55 75 S30 SHS S0 SBS S0 S5 B0

mementum(10~(-3)m0c)
mormant (SR |counss  LBEE[NN] HEml

i ime.

et

- Lifetime

WO 300 30 00 300 IO 4000 420 4400 4600 4700
X

. G0 e @l T
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Functions: Real time Digital CFD, PSA

In Signal type: PMT anode signal, Fast-NIM
Application: PSA, WAVE-LIST, Positron Lifetime
Measurement System

PSA
Positron Lifetime Measurement System

DET1 | gl':l; L P Start

| TAC MCA | P
DET2 + 8;; - Delay [P Stop

DETl P> APV | Differencial-TDC
85G4 e
DET2 ——————— P
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Functions: Real time Trapezoidal filter

In Signal type: HPGe, SDD, CdTe, Si(Li), SiPin

Application: Coincidence Doppler Broadening
Rise Time Measurement, Waveform-List

Vosue 01 [z] 1P addrems | 150.29.206.232 Memo | Test ol (ol el - coinc map

S it trougbput it trouheut e |[R01 ek cbod ek gem  gem e et e A A | mesvenst o realfime
No.  coun ot retelcps)  rabelept) whol%) ([N (h) (R} (eount) (eount) () (oownt) (o) (b} (%) mode
192.168.10.130 = histogram
throughput real time
ot ) ) ) oty
9: 903.786k 811598k 104038 16112k 634318k 611642k 35980 205383 0.000  tre 00:01:00
10: 1748 1386M 114549 254sk 103.926k 91685k 36225 206784 373942  0.000 rssltms 00:01:00
1. 1638M  La4an 104295  27.685k  L0S9M  L017M 34576 197369 366458  0.000 ..., 00:00:58
12: 1312 Lieam 114826 4306k 173.037k 155059k 35907 204966 368618  0.000 ——
104302 27862k 1114M  1070M 36116 206159 382473  0.000

114808 4343k 183.091k 158549k 36728  209.657  377.717 0.000 0.000

104176 23531k 907730k 872460k  34.901  199.227  368.219 0.000
114688  3.605k 149.455k 131945k  34.989 199728  367.371 0.000

cut || cwz

=

L EE R EE EE B A B
FH E R ER ER EE EE K

4CH S SYSTEM

smoothing

P
sl
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Functions: Real time Trapezoidal filter
In Signal type: HPGe, SDD, SSD, Si(Li), SiPin a lot of CH etc.
Application: Gamma-Ray Emission Imaging

e histogram [T 000500 s 00:05:00 ] el oo
A
sy pe—— sy
e sup ool -l = -
- =+ wo e fon e e —-
[=]om o ] [1a00 1 [oFF D640 15 PO [ 0 T
Fimir e e o Pl e . (o

| Application of the digitizer so far is standard.
8 A sample program can also be provided.
Measurement can be customized.
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Introduction of

APV8102-14AMWPSAGD

VME Standard
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& APV8102-14MWPSAGDb (2 Ch. 1Gsps, 14-bit)

Unified functions ofi each modules

Trigger—
DET e P CFD P TDC Lme»rg\
=0
E 08
&P QDC nergy > é g >

ma

Fast, S| o "
ast, ow

Apvgioz| Wave-Dump, List-Data

(Time, Energy)

DET p-1 -14MW .
PSAGb Eternet
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& APV8102-14MWPSAGDb (2 Ch. 1Gsps, 14-bit)

device 1P oddress [192.168.10.128 | memo [FNS | Lmem-DIE] acq. | [savel] [emomll  mode dump

-g: inputtotal  throughput  input total throughput ~ memory :811 peak  centroid peak gross gross net net  PWHM P&WHM  PWHM P&TM MEESLIremen 01:00:00
Ne. count count rate(cps) rate(cps) used (96} Ne. {ch) {ch} {count) {count) {cps) {count) {cps) {ch} (%) time

CHL : 2763M  2524M 538867k 483327k 60.18 ROIL : o 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0000 0.000 o0.000| "% 00:00:05
CH2 - [ o o o 0.00 ROLZ : [ 0.00 0.000 0.000 0000 0.000 0.000 0.0 0.000 0000 0.000 . .. 00:00:05
CH3 : 0 0 0 0 0.00 RO: 0 0.00 0.000 0.000 0000 0.000 0.000 0.0 0.000 0.000 0.000 e
CH4 - o o o o 0.00 ROI4 : o 0.00 0.000 0.000 0.000 0.000 0.000 0.0 0.000 0.000 0.000( deadtime 00:00:00
CHS ROIS - 0 000 0.000 0.000 0.000 0000 0.000 0.0 0000 0.000 0.000

cHe - RO: 0 000 0000 0000 0000 0000 0.000 00 0000 0000 o000 ") 536.838M
CH7 : ROT7 : /] 0.00 0.000 0.000 0.000 0000 0.000 0.0 0000 0.000 0.000

cHE ROIS : 0 000 0.000 0.000 0.000 0000 0.000 0.0 0000 0.000 0.000

dump

0w anal analeg
viave polarity  edge sel  threshold  pre-trigger gain offset (mV)
CH1_Preview- OFF | [pes [« [mea [+ (a0 K| [ K] =t [<] [-e50 FH
CH2_Preview- OFF | [pes [« ]| [pos [+]| (9000 K| (8 K| [xt [ |00 FH
CH3_Preview- OFF | [pos [ [pos [+ (o000 |4 |8 || (=1 [+] (00 FH
CH4_Preview- OFF | [pes [« [pos [« [s000 K| (8 K| [xt [<] |00 FH
free run mode file
dump E save
measurement v
timelsect

-_OI:DD:DD kA filz psth
C¥Temp¥mem#01_dat

file number file Name
0 4| PMTmod_CH1_S0mm_thr-

T 1 1 T ‘1 1 1 1 1 1 1 1 T 1T T 1T 1T 1T T 1 T T T 1 T T 1
0 2 4 & & 10 12 14 16 18 20 22 24 26 28 30 32 34 36 3B 40 42 44 46 48 50 52 54 56 5B BD

Fma (- e X B v i AT | = e el w) @digt Omv1 @mv3

Waveform acquisition
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600 -500

el

B Vertical axis:

-171  Waveform fall time integral calculus level
B Horizontal axis:

-4 Fall time integral calculus level

B All waveform integral calculus level

20"-_ . T PR 2] St 1 1 1
0 50 100 150 200 250 300 350 400
FALL/TOTAL*1000[%]

*Capable number of channel change may occur due to

he signal pr in m an | ions. .
the signal processing custom and selected options Company and Product Overview
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& APV8102-14MWPSAGDb (2 Ch. 1Gsps, 14-bit)

Analog signal input type PMT anode signal, Fast-NIM signal etc.
Analog signal *+3V (Z,,:50Q, GAIN x 1) (LEMO connector x 2)
input range *Customizable maximum %4V capable
: +2V (12-bit)
ALY @i R ! *Customizable =20mV to*x4V capable
X1/x3

Analog gain switch _ . .
99 *Customizable under input range limit x 10 capable

Analog signal rise time Under 1ns (@Gain x 1)

CLK input, CLK output, GATE input, VETO input
CLR input, OR output (LEMO connector x 6)

Outside in/output signal terminal

(TTL level) *Customizable switch in/output signal
Interface Ethernet (TCP/IP) 1000BASE-T
Dimension and Weight VME1width 20mm(W) x 262mm(H) x 187mm(D), 5409
Environmental conditions Temperature 5 to 25 degree Celsius
Electricity consumption +5V(2.5A), +12V(0.6A), -12V(0.3A)
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Introduction of

DSP
(Digital Signal Processing)

NIM & UNIT Standard
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» DSP (Digital Signal Processing) NIM & UNIT Standard

UNIT

& APU101 (1 Ch. 100Msps, 14-bit)

NIM Standard
€ APN504GbE (4 Ch. 100Msps, 14-bit)

Company and Product Overview
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APN504XGbE

® Channel: 4CH simultaneous sampling
® Output: 1Mcps and more

® Measurement Mode: Histogram, List
® Front Panel: NIM1U

i X ® Interface: TCP/IP, Gigabit Ethernet

Data transfer 20MByte/sec and more (List mode)

MON(©)

AUX1 ‘(0) \0\ AUX2 . .
@ Multi functions

AUX3 ‘,\0\ ‘\0\ AUX4
CLR ‘\0\ \0\ CLkel

VETO \0\ \0\ GATE

i Spectroscopy amp, Timing filter amp, CFD,
Techno AP

//\\

Input and filter waveform output DAC

Company and Product Overview
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» DSP for X-ray Spectroscopy APN504XGbE

Analog input 4CH, LEMO 00 series connector, Input impedance 1kQ
Coarse Gain x2,x4,x10,x 20
Fine Gain X05~x1.5
ADC Input signal £1V, Sampling 100MSPS, Resolution 14-bit
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.

Minimum time distance 10ms

Data Size: 32768byte (= 2byte X 4CH X 4096¢h)
Filter waveform output, Clock input, GATE (Trigger)

input, VETO input, Clear input

Quick scan mode

External terminal

Interface Gigabit Ethernet (TCP/IP)

External NIM1U 34mm(W) x 221mm(H) x 249mm(T)
Dimensions *Without connector

Weight About 900g

Company and Product Overview
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» DSP for X-ray Spectroscopy APN504XGbE
, NIM Power Supply
‘ ReSO|ut|0n Prean;p out signals
GATE : APN504 #1 Giga bit Ether
IP:192.168.1.11
[In the case of 19 elements SSD] )
> APN504 #2
139 eV@5.9keV, Peaking time: 6 ys > 1P 192168.1.12
Multi 4
. 0 . Elements -
139 eV@250eV, Peaking time: 0.5us| petector q A
* 4
Comparable Analog 0.25us - _
IP:192.168.1.14
[In the case of SDD] *High-resolution type ,
: APNb504 #5
125eV, Peaking time: 2us — 1 1P+ 192168115
Supply

145eV, Peaking time: 0.5us

*Comparable Analog 0.25us
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» DSP for X-ray Spectroscopy APN504XGbE

Quick-scan mode performs time-resolved measurement. At the time of external trigger timing
(min. 10 ms), histogram data in that interval is sent to the PC, and data is continuously saved
in the HDD by the PC. Ideal for QXAFS measurement.

Data example

® Quick scan:10ms(min.) interval 4096c¢ch *16bit *4CH / Event
® Interface: Gigabit Ether TCP/IP and UDP

Event#1 (10ms) CH1 4096ch | CH2 4096ch | CH3 4096ch | CH4 4096ch
Event#2 (20ms) CH1 4096ch | CH2 4096¢ch | CH3 4096¢h | CH4 4096ch
Event#N (10*Nms) |CH1 4096ch [ CH2 4096ch | CH3 4096ch | CH4 4096¢ch

Company and Product Overview
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» DSP for X-ray Spectroscopy APU101X

€ Detector type

SDD. SSD Digital spectrometer integrated

high-voltage power supply,

¢ Output preamplifier power supply and MCA
1Mcps or more

‘ POWGI’ Supply APU101X INPUT  Aux2 GATE CLR AUX3  AUX4

HV(+/-4000V), Preamp \ — (5) o\ \o\ \O\ \?// \; TR S [6TTS
o L 4 @ 010]10)
€ Energy resolution L POl wai ase ok
[SSD]
139eV@5.9keV, P.T.: 6us

250eV@5.9keV, P.T.: 0.5us

[SDD]
125eV@5.9keV, P.T.: 2us T
145eV@5.9keV, P.T.: 0.5us waro GEF LD A% o O

DC-IN(+12V)

& Interface
TCP/IP

Back
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» DSP for X-ray Spectroscopy

Analog input 1CH, =1V range, Input-Impedance 1kQ

Analog gain Coarse Gain: x2, x4, x10, x20, Fine: x0.5 to x1.5
Sampling 100Msps, (Resolution: 14-bit)
ADC Gain 8K, 4K, 2K, 1K, 512, 256c¢ch

Digital Processing

Trapezoidal Filter 0.1 to 16us, 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)

Interface Ethernet TCP/IP
Dimension 210mm (W) x 45mm (H) x 275mm (D)
Weight Approx. 1,800g *without connector
Operation system | Windows 7 (32/64-bit) or more, Display WXGA or more
Electricity
consumption +12V (Approx. 1.0A)

\

APU101X
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> USB-MCA4 APG7400A

List of 4CH corresponding MCA

USB bus power

Channel: 4CH

Dead Time: 1.5us

Output: 50kcps and more

ADC Gain: 16384, 8192, 4096, 2048, 1024, 512ch
Mode: Spectrum, List

Data transfer: List data 100kcps/sec and more USB2.0
Body: Lightweight, Compact aluminum case

Company and Product Overview



» USB-MCA4

T

APG7400A

General configuration example

DETECTOR D~ avp N
#1 #1

v

DETECTOR N
#2

DETECTOR N~
#3

DETECTOR N~ | AWP
#4 — P wm | >

"

USB Data (Spectrum, List)

USB bus power

LIST Data
Event #1
Event #2

Event #N

Empty(4bit) Time(44bit) CH(2bit) PHA(14bit)
Empty(4bit) Time(44bit) CH(2bit) PHA(14bit)
Empty(4bit) Time(44bit) CH(2bit) PHA(14bit)

* Data Size 8Byte/Event, Time 40ns/bit
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> USB-MCA4 APG7400A

CHL cHZ CH3 CH4
Infarmation —ROT
ROT No. peak centroid peak gross gross net net FAHM FAHM PAHM FATM
mode histogram g::s”mme"t 192:00:00 (ch) (ch) (count) (count) (eps) (count) (cps) (ch) (%) (ch) (ch)
Fecamiromert Yy e TR s 00:00:00 ROIL : £02 601.85 17.629k 93918k 0.000 76.498k 0.000 4.215 0.700 0.853 1616
made ROIZ : 1710 1710.29 6540k 46593k 0.000 37.542k 0.000 5431 0318 1093 2.099
oy wetime dead fime throughput throughput ROIZ : 2205 220648 670.000  7.442k 0.000  3.604k 0.000 6.049 0.274 1218 2.250
count rate (cps) ROI4 @ 3873 287341 1246k  13.599k 0.000  B386k 0.000 6.846 0.177 1377 2.848
1 00:00:00  00:00:00 0.000 0.000 ROIS : 4793 479387  1.020k 12846k 0000  7.732k 0.000 B.112 0.169 1.632 3.133
2 00:00:00  00:00:00 0.000 0.000 ROI6 : 5835 5836.04 2108k  23.274k 0.000 18.887k 0.000 8362 0.143 1.681 3.551
3 00:00:00 00:00:00 0.000 0.000 ROI7 : 6628 6629.45  1.655k  19.049k 0.000 16.85Bk 0.000 9.241 0.139 1.858 3.708
4 00:00:00  00:00:00 0.000 0.000 ROIE : 7003 7004.61 B823.000  9.679k 0.000  B.A417k 0.000 8.956 0.128 1809 3.830
Fie | calbration memo [ Test | sl Ll el
ot 65pl | asp2 | asps | asp4 |
ROI ROILstat ROIend energy fitting _
ch ) ) () 100000 ) T ; T m Tl
rom:[cHL [o[see  Fef[err R 1zr7e [+ il !! J u !: ii I Il
ROz :[CHL [ |[1652 F&d| 174 | 34a281 %] | I ” ” ! I |I I
ROII:[CHL [ |[21¢ F&l|220 od|[aazses ] || Il I | I ii It
ROM: [CHL [4]|3855 F+[3ess |4 7m0 |+] 10000- " i i i il o |!
ROIS: [CHL [ ||a774 |#[4s1a || 98055 |+] ;I ; l; il !! i!
ROI6: [CHL [ |[serr Fod|sess || 1mns ] N I L || (R
ROI7: [CHL [ ]|[e600 o[ ee7s o[ 332.502 FH| [ oFf ] 1000- ” | /! I 1 lI
rote - [cHL [ ][es7a F|7oa0 || 1408022 |4 | i| : i [
o ] 1 | H il
= I ! a ' 0
—calibration g I 1 [ |
@ch @ e @kv @ manual ! o ' | ll
100 ; ; ! , , —!
ROL centraid(ch)  energy (ch) |! !! ;i 'i 'i K | !i
ROIL [<]- Y I - a (1000 | I " t L 8 [
none [ |- 000 - ] b |0.000 !i ;i I! 1l i| !:
L= | " " H |
| I N 1 | ' h
manuala | 1000 [ unit |I‘-1e'\f 10 i! !! Yy !: !: ii
manual b | 0.000 | | I !! !! |! 'i
I " | I I
; i ! ! g
1 _| 1 |: 1 1 :: 1 ” 1 1 1 Il 1 1 : | 1 1 | : 1 1 1 ' 1 1 1
0 500 10000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8191
CUrsor x Cursor y ch X axis ¥ axis
; o I oo 1B 0T
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Introduction of

PSD system
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» PSD system KD-3052

The neutron scientific facilities (KENS) of High Energy Accelerator Research

Organization develop an experiment to realize structure analysis and this of the
material as one of the neutron dispersion studies and a measuring system. This
measuring system is called NEUNET system (Neutron Position Sensitive Model

Detector System). This data handling board is used for this NEUNET system.

~

High Energy Accelerator Research Organization developed this board.
This is based on technical specification [KENS-DAQ-012] which Bee Beans
Technologies (BBT) Co., Ltd. shows.

We have a regular license from BBT and produce it. /

\_

Company and Product Overview
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» PSD system . GATENET |
i *Multi PSD detector use i

3He-PSD System Ethernet

8 tubes /1 Set AMP97

HILHIANGD 00-00 ¢

NE
¥U¥IND 00-00

YILYIANOD 00-00
Q31Y770S!

PSD board = e

Another Power Supply Acceptable
*Setting: x£12v, x5V, 3.3V, 1.8V, 1.2V
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NEUNETOS

Analog Digital Convertor Processing and
Data Processing board for Output signal of
3He Position Sensitive Proportional Counter

Company and Product Overview
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» NEUNET

Product Name / Model | Date processing board for Neutron / Model: KD-3052

Differential Signal, Negative Unipolar Pulse, 0 ~ -1.0v
*Input impedance: 100Q

TTL / Positive Logic Pulse, Input Impedance: 1kQ

Pulse Width: > Ons, Rise Time: > 20ns

Connector for Power Supply: DC Plug ¢5.5 x ¢2.1
Connector for TO signal: LEMO 00 type

Connector for Analog signal: HIF3BA-26PA-2.54DS

*MIL Standard

150mm(W) x 93mm(D) x38mm(H)

*Storable to the PSD detector box of %2 inch x 600 x 8 tubes

Analog Input Signal

TO Input Signal

Input Connector

External Dimensions

Operating by power supply of the board: 5V / 2.2A
Power Supply *AMP97 and PSD detector board are used by In-house product
Another Power Supply Setting: *=12v, £5V, 3.3V, 1.8V, 1.2V

Environmental Temperature: 0~50 degree Celsius
Condition Maximum humidity: 80% (No dew condensation)
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Our other products:

€ Spectrometers

€ High-Voltage Power Supply

& Power Supply for Preamplifier
& Preamplifier

& Scintillation Detectors (LaBr5, BaF,, GSO, LFS, etc)

EPHRALAT7—LDTT7ZEEDET, e lmnmunn
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We will visit you directly, we offer proposals and
demonstrations of products suitable for your research.

Please do not hesitate to consult us.
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[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.
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Origin of the company name

logy. . PIIty | =refessional

We aim for the Professional group

who has high Specialist knowledge and techniques.
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D 029-350-8011
(B 029-352-9013

> order@techno-ap.com

http://www.techno-ap.com
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[Contact]

€ ADDRESS: 2976-15 Mawatari, Hitachinaka, Ibaraki,
312-0012

€ TEL: +81-29-350-8011

€ FAX: +81-29-352-9013

€ WEB: http://www.techno-ap.com/index_e.html

€ E-MAIL: order@techno-ap.com
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