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@ marXperts

marXperts GmbH

marXperts GmbH = Werkstr. 3 = 22844 Norderstedt = WerkstraRe 3
g g 22844 Norderstedt

Synchrotron Light Research Institute Germany
) +49 (40) 529 884- 0

Dr. J. Attarataya +49 (40) 529 884-20

info@marxperts.com
www.marxperts.com

111 University Avenue, Muang District

Nakon Ratchasima, 30000, Thailand
jakrada@silri.or.th

October 29, 2020
Offer No.: 201029_CK 1
Valid until:  31-Dec-2020

Offer for a Spare mareecd Detector System

1. Rayonix SX-165 CCD Detector

+  Monolithic 4k x 4k CCD with 61 x 61 mm? sensitive area coupled to phosphor by 2.7:1 fiber-optic taper
= Active imaging surface : 165 mm diameter
= Pixel size at phosphor can be binned under software control to give:
2048x2048 (binned 2x 2) 80 um pixels
1024x1024 (binned 4 x 4) 160 um pixels
512x512 (binned 8 x 8) 320 pm pixels
*  Pixel size at CCD = 15um x 15um
+ 4 simultaneous on-chip readout channels
«  DQE (Detective Quantum Efficiency) - DQE up to 0.8 for 8 keV-12keV
«  PSF (Point Spread Function): FWHM ~ 100um, FW1%M ~ 300pum
«  Gain (electrons/X-ray photon) 7.8 e-/12keV
*  Read noise - 9e- at 325kHz readout speed = 1.15 12keV photon equivalent
*  Readout time: 3.5 sec for 2048x2048 pixels
«  Dark current (at standard operating temperature of -70°C) <0.005e- /pixel /second or <0.0007 12keV
photon /pixel /second.
= Full well capacity @ 2048x2048 : 400k e-/pixels = 51000 12keV photons/pixel
*  Dynamic range ( ~ Full Well / Noise) 16 bits
*  Phosphor Gd202S2:Tb ~40um thick
*  Beryllium window 200 um thick, Parylene-N coated
»  Single floor standing unit contains power supply and cooling equipment.
*  Controller PC including CCD drivers, dedicated software, & automar data processing package:
CPU: 4 cores > 2.8 GHz with Linux compatible'GPU , 8 GB DDR4 RAM, 200 GB SSD M.2, 2 TB HDD, 24"-
monitor 1920X1080 pixels, keyboard, mouse
*  Refrigeration cooling system. No cooling water required.
*  Powered from single 100-240 VAC circuit (no other utilities required)
*  Dimensions: 21.5 x 21.5 x 34 cm, 18 kg (detector head). 72 x 43 x 64 cm, 60 kg (electronics/cooler)

Total price for 1. 40.000,c €
Geschaftsfiihrer/Managing Directors: Dr Géran Helgesson, Dr. Claudio Kiein Sparkasse Halstein
Handelsregister-Nummer/Registration court number: HRB 15631 K, BLZ: 213 522 40
Amtsgericht Kiel
Steuernummer/Tax identification number; 11/290/13442 BIC/SWIFT: NOLADE21HOL

USt.-1d/VAT-Id: DE 29 412 6867 IBAN: DE87 2135 2240 0179 1019 10
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2. Options:
2.1 On-site installation 6.900,0 €

Includes all travel expenses and 2-day on-site stay & training

Terms of Delivery and Payment: All Prices are understood net, excluding VAT and duties

Time of Delivery Approx. 30 days after order

Terms of Delivery EXW Norderstedt, Germany

Terms of Payment 100% against invoice payable in 10 days
Warranty 1 year from date of shipment

Al

Dr. Claudio'Klein

»
Tensrvaougumniaud
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Terms of Reference

of the

“Charge Coupled Device detector system”

for the

BL7.2W: MX

Synchrotron Light Source Institute (Public Organization)

Synchrotron Light Source Institute (Public Organization)

111 University Ave., Muang District, Nakhon Ratchasima Thailand 30000
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1. Introduction

The beamline 7.2W: Macromolecular Crystallography (MX) was established and has been operated
since 2015 as a unique facility for utilizing synchrotron based hard X-ray to study three-dimensional structure
of biological molecules such as protein and peptides in the form of crystal. The beamline optical system consists
of a cylindrical collimating mirror, a Si(111) double crystal monochromator and a toroidal focusing mirror as
shown in figure 1. The endstation is equipped with a single axis mardtb and marccd detector. There has been
continuous improvement of the MX beamline such as beamline commissioning with the operation of 6.5-Tesla
superconducting wavelength shifter (SWLS) to improve photon flux, development on user-friendly interlock
system, and beamline optimization for experimental phasing method using single/ multi wavelength anomalous
dispersion technique (SAD/ MAD) as well as grazing-incident X-ray diffraction (GI-XRD).

In contradiction to high-energy X-rays from the 6.5T SWLS, the endstation was originally operated
with a Cu K-edge X-ray source of rotating anode generator which have been used over 10 years. Therefore,
they are deteriorating over usability and time and have worked inefficiently. As we have been improving the
performance of BL7.2W: MX, a new charge coupled device (CCD) detector is expected to replace the existing
detector at the MX endstation which has been deteriorating over time. Thus, the endstation will be able to serve
increasing number of users from both fields of structural biology and material science in Thailand and neighbour

countries.

Figure 1 The layout of the beamline 7.2W for macromolecular crystallography (MX)
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3. Charge Coupled Device detector specification

3.1 Rayonix SX165 Charge Coupled Device Detector System

4k x 4k CCD coupled to phosphor by 2.7:1 taper or better

Pixel size at CCD is equal to 15 um x 15 um or better

Active detector area: 61 x 61 mm2 with 4096 x 4096 under 15 um pixels

Detective Quantum Efficiency (DQE) up to 0.8 for 8 keV — 12 keV

4 simultaneous on-chip readout channels

Read noise: 9e- at 325 kHz readout speed = 1.15 12keV photon equivalent
Readout time: 3.5 sec for 2048 x 2048 pixels under 80 um pixels

Dard current at operating temperature of -70°C <0.005e-/pixel/second or <0.0007 12
keV photon/pixel/second

Full well capacity at 2048 x 2048 pixels is 51,000 photons/pixels at 12 keV

16-bit Dynamic range

Dimensions (H x W x L) 21.5 x 21.5 x 34 cm

Weight of detector head: 18 kg

Refrigeration cooling system

Single 100-240 VAC circuit power supply

The Control and Data-Acquisition Software Package, including of fully menu-driven
control program for autonomous data collection and data display and inspection

software based on Linux PC

3.2 Automar Data Processing Software

Programs for fully automatic data processing from spot search to integrated and scaled

intensities. The suite also supports data processing programs out of the CCP4 suite

(mosflm/scala) as well as those out of the HKL-suite (denzo/scalepack) and include the

following components:

automar, an intuitive fully menu driven GUI, controlling all data processing steps
marPeaks, peak search

marindex, autoindexing for indexing small molecule and protein patterns
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4. Budget
1,700,000 THB

5. Warranty

At least 12 months after the date of shipment



||#:;.

mgr”"'-'l

s T

=1 o Ll

I]l :F.—_L.u,- | I|-h||
SR

} -!, ‘N"‘ll |||, N J-_.l‘:l |I1r
'llullll s D -.l-'l.l -._-

= L R i - >l o
\II i I O . . IJ- -
-] -wm T
I.I': FZI": "-:“".Il :‘:‘ -'L‘— o

AN N R L



