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1. GENERAL INFORMATION

1.1. Contact and Support

Address DECTRIS Ltd DECTRIS USA Inc.
Taefernweg 1 1500 Walnut Street, Suite 1630
5405 Baden-Daettwil Philadelphia, PA 19102
Switzerland USA

Phone +41 56 500 21 02 +1 267 924 5179

Website www.dectris.com

Email support@dectris.com

1.2. Explanation of Symbols

DECTRIS

DECTRIS Japan K.K.
Nakagawa building 801
3-37 Higashi-Nobusue
Himeji-shi

Hyogo 670-0965

Japan

+81 79 280 9585

DANGER
Danger blocks are used to indicate immediate danger or risk to personnel or equipment.

WARNING

Warning blocks are used to indicate danger or risk to personnel or equipment.

CAUTION

Caution blocks are used to indicate danger or risk to equipment.

NOTICE
ﬂ Information blocks are used to highlight important information.

DECTRIS MYTHEN2 User Manual v10
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1.3. Warranty Information

Should your detector require warranty service, contact DECTRIS® for further information. Before shipping
the system back, please contact DECTRIS® to receive the necessary transport and shipping information.
Make sure that the original packaging is used when returning the system.

CAUTION
Do not ship the system back before you receive the necessary transport and shipping
information.

CAUTION
Opening the detector or the power supply housing without explicit instructions from
DECTRIS® will void the warranty.

1.4. Disclaimer

DECTRIS® has carefully compiled the contents of this manual according to the current state of knowledge.
Damage and warranty claims arising from missing or incorrect data are excluded.

DECTRIS® bears no responsibility or liability for damage of any kind, also for indirect or consequential
damage resulting from the use of this system.

DECTRIS® is the sole owner of all user rights related to the contents of the manual (in particular information,
images or materials), unless otherwise indicated. Without the written permission of DECTRIS® it is prohibited
to integrate the protected contents in this publication into other programs or other websites or to use them
by any other means.

DECTRIS® reserves the right, at its own discretion and without liability or prior notice, to modify and/or
discontinue this publication in whole or in part at any time, and is not obliged to update the contents of the
manual.

DECTRIS MYTHEN2 User Manual v10 2
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2. SAFETY INSTRUCTIONS

CAUTION
Please read these safety instructions before operating the detector system.

+ Before turning the power supply on, check the supply voltage against the label on the power supply. Using
an improper main voltage will destroy the power supply and damage the detector.

+ Use only the power supply delivered by DECTRIS®

+ Power down the detector system before connecting or disconnecting any cable.
* Make sure the cables are connected and properly secured.

+ Do not use any other cables than delivered by DECTRIS®

+ Avoid pressure or tension on the cables.

* The detector system should have enough space for proper ventilation. Operating the detector outside the
specified ambient conditions could damage the system.

* The detector is not specified to withstand direct beam at a synchrotron. Such exposure will damage the
exposed pixels.

* Place the protective cover on the detector when it is not in use to prevent the detector from accidental
damage.

+ Opening the detector or the power supply housing without explicit instructions from DECTRIS® will void
the warranty.

+ Do not install additional software or change the operating system.

* Do not touch the entrance window of the detector.

+ Do not connect any device to the USB plugs of the DCS4 except the detector modules.
+ Do not connect the detector module to any other USB device than the DCS4.

CAUTION
Vacuum Operation

Only detectors purchased with optional vacuum warranty may be operated in vacuum.
Warranty void otherwise!

When using the detector in vacuum strictly follow the in-vacuum instructions given in the
additional Vacuum Specifications document!

To see if a detector has a vacuum warranty check whether the vacuum warranty option is
included in the order confirmation.

DECTRIS MYTHEN2 User Manual v10 3
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3. SYSTEM DESCRIPTION

3.1. Hybrid Photon Counting (HPC) Technology

3.1.1. Overview

All X-ray detector systems produced by DECTRIS® operate in single-photon-counting mode, and are based
on Hybrid Photon Counting (HPC) technology.

The main difference to traditional detectors is that the X-rays are directly converted into an electric charge
in the silicon sensor (Figure 1). The signal is then processed in the CMOS readout chips that are directly
connected to the senor pixels/stripes.

This technology has no dark current or readout noise and allows for a high dynamic range (1:16'777'216
(24 bits) per channel per image), a short readout time (< 0.1 ms), A higher frame rate (up to 1000 frames/s)’
and an excellent spatial resolution (channel width 50 pm). Three available silicon sensor thicknesses (320
pm, 450 pm or 1000 pm) and two strip lengths (4 mm or 8 mm) ensure optimal quantum efficiency for
experiments in the energy range from 4 - 40 keV (Figure 2, Table 1)2. However, detectors can be used for
higher X-ray energies with the corresponding lower efficiency. In order to handle the high flux of modern
synchrotron light sources, count rates > 10° counts/s/channel are supported. However, the detector cannot
withstand a direct synchrotron beam due to potential radiation damage.

Sensor Pixel

I +

Figure 1. Principle of direct X-ray detection by HPC detectors. Conversion of X-ray into an electrical charge in
the sensor pixel/stripe.

"Frame rates up to 1000 Hz are possible only for the DECTRIS MYTHEN®2 X-series (synchrotron applications).
2In order to optimize signal-to-noise ratio, energies as low as 4 keV can be reached only with sensor geometry corresponding to 320 pm
thickness and 4 mm strip length (Table 1).

DECTRIS MYTHEN2 User Manual v10 4
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Figure 2. Quantum efficiency as a function of energy, calculated for three sensor thicknesses.

Table 1. Energy and threshold ranges for the four available combinations of sensor thickness and strip
length.

320 pm x4 mm 320 pm x 8 mm 450 pm X 8 mm 1000 pm x 8 mm

Energy [keV] 4.0 - 40.0 5.0 -40.0 6.6 -40.0 7.4 -40.0

Threshold [kev] 3.5-20.0 4.5 -20.0 5.5-20.0 6.0 -20.0

3.1.2. Basic Functionality

Hybrid Photon Counting (HPC) technology enables direct detection of X-rays, by converting them into
charge. This process requires a specific sensor and readout chip.

All DECTRIS® detectors are based on the HPC technology. They are composed of a segmented silicon or CdTe
sensor and the corresponding ASIC readout chip.

In the case of DECTRIS MYTHEN®2, the sensor is a one-dimensional array of silicon micro strips (channels).
These are reverse biased, depleted pn-junctions that are processed in high-resistivity silicon. Each detecting
unit (each strip) in such a silicon array is connected to its corresponding readout channel, designed with
advanced CMOS technology. Connection is based on a one-by-one wire-bonding technique.

In comparison with traditional detector technologies, the great advantage of HPC technology is that this
approach is optimized for X-rays and the sensors exhibit high quantum efficiency for a wide range of
X-ray energies. Moreover, the small size of the channel and of the interconnection results in a very low
capacitance, which has the beneficial effect of reducing the noise and power consumption of the channel
readout electronics.

Standard technologies used for the silicon sensor and the CMOS readout chips guarantee the highest quality
of the product.

DECTRIS MYTHEN2 User Manual v10 5
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3.1.3. Single Photon Counting

Single-photon counting describes a mode in which signals are processed in the readout chip (Figure 3).
In the following paragraph, the principle of single-photon counting will be described on the example of
DECTRIS MYTHEN®2 (micro strip detector).

A hybrid channel of the DECTRIS MYTHEN®2 detector comprises a charge-sensitive preamplifier (Figure 3)
which amplifies the collected charge signal, generated in the sensor by the incoming X-ray. The preamplifier
is followed by two shaping gain stages and a comparator with a globally adjustable threshold (comparator
in Figure 3). The comparator produces a digital signal if the incoming charge exceeds the pre-defined
threshold. The output signal of the comparator feeds a 24-bit counter, which leads to completely digital
storage and noiseless readout of the number of detected X rays in each channel.

analog_out

Ch. enable bit Gate

input

Cal_on
Veal 6 bit trim DAC

Figure 3. Design of the readout electronics of each channel.

comparator
pulse former
|

|_ 24 bit counter

(real binary)

Ch. sel U
24 bit data busl

The globally set threshold can exhibit some channel-to-channel variations. In order to correct for these
variations, each comparator threshold is adjusted by six individual trim bits. This process is called “Threshold
trimming” and it is described in more detail in Section 3.3.

In order to clarify the functional principle of single-photon-counting detectors, comparison with the integrat-
ing mode of e.g. CCD detectors is presented in the following paragraph, and depicted in Figure 4.

The first plot in Figure 4 shows the X-ray photons deposited on the sensor surface randomly in time. In
the second plot, corresponding charge pulses are depicted. The green line corresponds to user-defined
threshold that acts as an acceptance criterion. The third plot illustrates the operating principle of integrating
detector: all charges collected over a certain time, including the leakage current of the sensor, are integra-
ted. Compared to this, plot four demonstrates the functional principle of the single-photon-counting mode.
Only the charge pulses that are higher than the pre-defined comparator threshold cause a pulse at the
output of the comparator. The counter then enumerate this pulse. The readout of the counters is done
digitally and has no impact on the result of the measurement.

A big advantage of the single-photo-counting mode with the adjustable threshold is that the background
and fluorescence can be successfully suppressed once the threshold is properly set (plot two in Figure 4).

DECTRIS MYTHEN2 User Manual v10 6
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Figure 4. Detection of X-rays: Comparison of the single-photon-counting mode and the integrating mode.

In principle, there are only two possibilities of background counts: (i) background due to the high-energy
cosmic counts, or (ii) noise counts that are caused by the readout chip intrinsic electronic noise. The former
cannot be circumvented, and the latter could be suppressed by setting the threshold appropriately. Howev-
er, if the X-ray energy is quite low compared to the electronic noise level, the threshold has to be set even
lower, and therefore noise counts have to be taken into account.

3.2. Detector Settings

The analog part of the readout electronic of each channel is shown in Figure 3. The gain and therefore the
shaping time of each amplifier stage can be adjusted by the globally set DAC values: Vigpy, Vsh1 and Vgpo. A
high gain is related with a longer shaping time ts, resulting in a low maximal counting rate. Furthermore,
the gain is related to the electronic noise of the readout chip. A high gain correlates with a lower intrinsic
electronic noise level and therefore enables to measure lower X-ray energies.

The DECTRIS MYTHEN®2 software will always chose the optimal gain settings based on the threshold energy
in use (Figure 5). For a given threshold energy, the gain is set as low as the electronic noise level allows
to. This effectively suppresses noise counts from the electronics while keeping the shaping time as low as
possible and maximizing the count rate of the detector.

In most cases, for optimal results the user only specifies the X-ray energy and lets DECTRIS MYTHEN®2
software choose a suitable energy threshold. For energies above molybdenum (17.8 keV), the threshold
energy is half of the X-ray energy. Below 17.8 keV, the threshold energy is set according to Figure 5.

DECTRIS MYTHEN2 User Manual v10 7
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An expert user can customize the threshold. In that case, the user specifies the X-ray energy and threshold
energy independently.
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Figure 5. Threshold energies in the range 4 to 40 keV for 8 mm wide sensors (black) and 4 mm wide sensors
(red).

3.3. Threshold Trimming

The analog part of the readout electronics of each channel is shown in Figure 3. The globally adjustable
threshold of the comparators of a module is set by a 14-bit DAC, placed on the module control board.
Therefore, all channels of a module have the same threshold in DAC values. However, due to the transistor
variations caused by the production process of the CMOS wafers of the readout chips, the threshold varies
between individual channels in terms of X-ray energy. In order to minimize the threshold dispersion on
the module, a threshold equalization technique (trimming) is applied, using the internal 6-bit DAC of each
channel. In principle, the trimming is a kind of fine adjustment of the comparator thresholds on a channel-
by-channel basis.

A correct trimming of the detector reduces the threshold dispersion by a factor of about 10. Since the
channel-to-channel variations depend on the energy threshold, trim files for different energy thresholds are
delivered with each DECTRIS MYTHEN®2 detector system. The DECTRIS MYTHEN®2 control software ensures
that optimal settings for a chosen X-ray energy are chosen automatically

3.4. Flat-Field Correction

Variations in (i) the charge collection efficiencies of the sensor and (ii) geometrical effects (e.g. channels
next to the edge of the sensor collect charge from a larger sensor volume) cause differences in the number
of counted X-rays on a channel-to-channel basis. Since these variations are stable in time, they can be
corrected. The flat-field correction is based on uniformly illuminated images with high statistics. DECTRIS®
provides flat-field files for typical monochromatic X-ray energies, which are used to correct acquired images.
In some cases, it can be beneficial to record setup specific flat-fields. Please contact DECTRIS® support
for guidelines on how to record customer specific flat-fields and upload them to the DECTRIS MYTHEN®2
system.

DECTRIS MYTHEN2 User Manual v10 8
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3.5. Count Rate Correction

At high fluxes, a photon-counting system will not detect a certain fraction of photons due to pulse pile-up.
The count rate behavior, i.e. the observed count rate as a function of incoming rate, of the DECTRIS
MYTHEN®2 detector can be modeled by an ideal, paralyzable detector, for which each photon leads to a
dead-time of fixed length. In this model, the observed rate Nopserveq depends on the incoming rate Nincoming
according to:

Nobser\/ed = Nincoming e'Nincomingt
where T is the detector dead time, which depends on the shaping time.

As explained above, the choice of gain (and therefore the shaping time) is based on the threshold energy.
Therefore, the dead time depends on the threshold energy. The exact values can differ from module to
module, especially for modules with thicker sensors. It should be noted that when applying a rate correction
based on the above formula, the incoming rate can still be determined up to a rate about 15 times higher
than the recommended rate.

DECTRIS MYTHEN2 User Manual v10 9
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4. DECTRIS MYTHEN®2 DETECTOR SYSTEMS

The MYTHEN2 detector family comprises MYTHEN2 R laboratory series and MYTHEN2 X series for synchro-
tron use. Difference between the two is the maximal frame rate that can be obtained. For X systems,
maximal frame rate corresponds to 1000 Hz, and for R systems 100 Hz. Both R and X series are available in
various sensor geometries (Table 2).

This manual covers both systems (X, R) and all sensor geometries. For simplicity, in most cases DECTRIS
MYTHEN®2 R 1D figures will be used to represent the complete DECTRIS MYTHEN®2 family of detectors.

Table 2. DECTRIS MYTHEN®2 detector family and availability of various combinations of sensor thickness
and strip length.

Sensor Geometry MYTHEN2 R MYTHEN2 X
1D 1K 1D 1K
Number of channels per module 640 1280 640 1280

Sensor thickness/ strip length

320pm /4 mm Yes No Yes No
320 pm /8 mm No Yes No Yes
450 pm /8 mm Yes Yes Yes Yes
1000 pm /8 mm No Yes No Yes

All DECTRIS MYTHEN®2 detector systems consist of:

* 1 -4 detector modules (depending on the system type)

+ Detector Control System (DCS4)

* Fixation kit.

+ Power supply for the DCS4

+ USB 3.0 data cable(s)? with a screw-lock for connecting the detector modules to DCS4

The fixation kit can be mounted on the DCS4 to ensure a fixed position of the USB cable on the DCS4. In
order to make figures simple, in this manual the DCS4 will be represented without the fixation kit.

3USB connectors are used with proprietary protocol.

DECTRIS MYTHEN2 User Manual v10 10
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DCS4 USB 3.0 Cable Fixation kit
with a screw-lock

3 2\

Ethernet Cable
. Modules
g\ = g,
\\ )
%@ > Computer

Figure 6. Components of the MYTHEN2 detector system, with ethernet cable and computer for operating
the detector system.

= =
=
5] ®
DCS4 3| 5| | Computer
Module Trigger
Ethernet Ethernet
- Connectors I 1 Unit [ 1
(USB3.0 A male*)
Ethernet,
1 GBit/s
USB3.0 micro USB3.0 micro USB3.0 micro USB3.0 micro
|B male* B male* B male* B male*®
Module Module Module Module
1280/640 Ch 1280/640 Ch 1280/640 Ch 1280/640 Ch

Figure 7. Schematic overview of the MYTHEN2 detector system.

4Computer and Ethernet cable are not included with the system.

DECTRIS MYTHEN2 User Manual v10 [N



5. TECHNICAL SPECIFICATIONS

5.1. Quantum Efficiency

Table 3. Quantum Efficiency of DECTRIS MYTHEN®2 Detector System.

DECTRIS

Sensor Thickness 320 pm 450 pm 1000 pm
Quantum efficiency at Ti 4.5 keV' 90% - -
(calculated)
Cr 5.4 keV 93.9% 93.9% 93.9%
Cu 8.0 keV 97.1% 97.9% 98.0%
Mo 17.5 keV 36.8% 47.5% 76.0%
Ag 22.2 keV 19.8% 26.7% 49.8%

X-ray energies down to 4 keV are available only with 320 um x 4 mm sensors.

5.2. MYTHEN2 Detector Module

The basic unit of the DECTRIS MYTHEN®2 detector is a module, comprising 1280 or 640 silicon strips (chan-
nels). The detector module is mounted in a metal housing. The entrance window for X-rays is protected with
a cover. This cover should be removed after mounting the detector system module for regular operation.
Once the cover is removed, the detector window is visible. The sensor is located behind a 12 pm thick

aluminized Mylar® foil to protect it from dust and light.

The detector is connected to Detector Control System DCS4 by USB 3.0 cables, and the DSC4 is connected
to the computer via Ethernet cable (Figure 7). The DECTRIS MYTHEN®2 detector system offers different
possibilities for communication. The detector system can be operated as a stand-alone device, using a Web
Client. For details, please see Section 8 of this document. For integrating the detector system in a specific
environment, the Socket Interface is recommended. For details, please see Socket Interface Specifications,

available from DECTRIS® (see Section 1.1 for support).

a) o)

Channel 639

Channel 0

Figure 8. a) MYTHEN2 1D and b) MYTHEN2 1K detector modules (cover removed) and number of channels.
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CAUTION

DECTRIS

Make sure that the detector modules have adequate ventilation.

CAUTION

Make sure that the cover is removed for detecting X-rays.

WARNING

Do not connect the detector module to any other device than the DCS4 delivered by
DECTRIS®. Connecting to different devices than the DCS4 might destroy the devices.

USB Warning: Only approved for DECTRIS® modules. Connection of any other devices will

result in damage.

Table 4. Technical data of the DECTRIS MYTHEN®?2 detector module.

Sensor material

Silicon

Sensor

Reverse biased pn-junction array

Detection principle

Single photon counting

Sensor thickness [um]

320, 450, 1000

Arrangement of channels

One dimensional, single row

Dimensions of one channel 50 x 8000
(width x length) [um] 50 x 4000!
Readout time [ps] 89
Maximal count rate per channel [X- >1x10°

rays/s]

Dynamic range [bit]

Selectable: 4, 8, 16, 24

Energy range? [keV]

4-40

Point-spread function

1 channel

Cooling

Air cooled, thermal stabilization is recommended
for Ethresholg < 4.5 keV

CE certification yes

Connector USB 3.0 micro-B female (with a screw-lock)
Housing 1K 1D
Number of channels/module 1280 640
Sensor thickness [um] 320, 450, 1000 320, 450

DECTRIS MYTHEN2 User Manual v10
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Sensitive area 64 x 8 32x8,32x4
(width x length) [mm]

Power consumption [W] <1.7 <1.7
Dimensions (WHD) [mm] 70x62x 22 38 x62x22
Weight [g] 180 107

10nly with 320 um x 4 mm sensors.
2X-ray energies down to 4 keV are available only with 320 ym x 4 mm sensors.

5.3. Detector Control System DCS4

The Detector Control System DCS4 supplies the detector modules with power and enables the communica-
tion with the detector system. Furthermore, it controls the detector modules and handles the detector
module data. The detector modules are connected to the DCS4 (Table 5) via USB 3.0 device cables (Figure 7).

A fixation kit is mounted on DCS4 (Figure 6 and Figure 16). This kit enables USB cables to be locked on the
DCS4 side. In the following paragraphs, figures representing DCS4 will be presented without fixation kit, for
clarity.

Table 5. Technical data of the DCS4.

Frame rate [Hz] 1000 (X series); 100 (R series)
External Trigger/Gate CMOS 5V levels

Power consumption DCS4 [W] 6.25

Cooling Air cooled

Dimensions (WHD) [mm] 111 x31x 160

Weight [kg] excl. detector module and data cabeling 0.42

Operation voltage DCS4 [V D(C] 12

Power consumption of detector system consisting of DCS4 15
and 4 detector modules [W]

Power supply external power supply 12V DC/5A

WARNING
Only connect devices delivered by DECTRIS® to the DCS4. Do not connect any other
devices or USB devices to the DCS4 - this might destroy the devices and the DCS4.

USB Warning: Only approved for DECTRIS® modules. Connection of any other devices will
result in damage.

CAUTION
Always switch off power before connecting or disconnecting a module. Disconnect DCS4
side plug first.

DECTRIS MYTHEN2 User Manual v10 14
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6. DETECTOR DIMENSIONS AND CONNECTORS

6.1. MYTHEN2 1D

CAUTION
Do not touch the Mylar® foil to avoid damage of the sensors

WARNING
Danger of electric shock. Do not touch the Mylar® foil. The sensors behind the Mylar® foil
are operated at high voltages. Touching the Mylar® foil can cause an electrical shock.

Identification label
USB3 connector f

22 /
et Loss | <
> \ f 2D
16,7 +Q<~"/' MZxo 4 / ¢”> f,/
ul :’/ A4S e J ry g

active area
32x8mm

Mythen2 1D detector R/X L e
sensor surface
8mm sensor

SEsglr Gegler - '==|=|===|I==ll|| E

[
active area i
32xLmm
Mythen2 1D detector R/X

4mm sensor

Figure 9. Dimensions of the MYTHEN2 1D module and positions of the tap holes for mounting the detector.
When connecting the USB cable, notice the gap between the detector head and the plug.
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6.2. MYTHEN2 1K

CAUTION
Do not touch the Mylar® foil to avoid damage of the sensors

WARNING
Danger of electric shock. Do not touch the Mylar® foil. The sensors behind the Mylar® foil
are operated at high voltages. Touching the Mylar® foil can cause an electrical shock.

UsB3
- 19 CERactR . identification lable
S 55 o
Q° . / <d -
CHO N 22 >
& v isy 7T 2
/ — Y P
/
//’ f
/ <
sensor center I IERIIEL 1] . 1
R 1 S -
o~
active area
64x8mm

17,4
sensor surface

Mythen2 1K Detector R/X
8mm Sensor

sensor center

active area
6hxhmm

Mythen2 1K Detector R/X
4mm Sensor

Figure 10. Dimensions of the MYTHEN2 1K module and positions of the tap holes for mounting the detector.
When connecting the USB cable, notice the gap between the detector head and the plug.
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6.3. Detector Control System DCS4

DECTRIS

Figure 11. The MYTHEN2 Detector Control System DCS4
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Figure 12. Dimensions and positions of the tap holes for mounting the DCS4.
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6.4. Connectors and Connecting Cables DCS4

6.4.1. DCS4 Rear Panel

1 DETECTOR1 DETECTOR 2 DETECTOR 3 DETECTOR 4

1~ == == —=)

Figure 13. Rear panel of the DECTRIS MYTHEN®2 detector control system DCS4.

Table 6. Connectors and labels of the DCS4 rear panel.

Connector Description

DETECTOR 1 -4 Data connection of DCS4 to detector modules via USB 3.0 device cable.
Connector: USB A 3.0 female

WARNING

Do not connect devices to DCS4 other than ones delivered by
DECTRIS®. Connecting different devices to the DCS4 might de-
stroy the devices and the DCSA4.

USB Warning: Only approved for DECTRIS® modules. Connec-
tion of any other devices will result in damage.

1 Functional earth of the detector system (M4 screw-in tap hole).

NOTICE
ﬂ Although the detector may be grounded via the mounting bolts,

the detector system can be grounded additionally via this func-
tional earth connector to establish a defined grounding.

6.4.2. DCS4 Front Panel

RESET ETHO TRIGGER ERROR

SD CARD

Figure 14. Front panel of the DECTRIS MYTHEN®2 detector control system DCS4.
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Table 7. Connectors, labels and LEDs on the DCS4 front panel.

Label Description
POWER Switch ON - OFF power switch
LED After switching on the DCS4 the power LED is green. During FW loading

it is orange. During the flash process, the LED is flashing. After complet-
ing the booting/initialization phase the LED becomes green again.

Power plug +12V DC power connection

CAUTION
Use only the power supply delivered by DECTRIS®.

RESET Pinhole Reset pinhole switch for the DCS4.

button
NOTICE
ﬂ Pressing the RESET switch reboots the operating sys-

tem of the DCS4. This procedure may take a few
minutes.

SD CARD Micro SD card memory slot.

CAUTION

Do not connect any SD cards/devices to the DCS4
other than ones delivered by DECTRIS®. Connecting
different SD cards/devices to DCS4 might destroy the
SD card/device and the DCS4.

ETHO Ethernet Local area network connector R)45.

port
NOTICE
ﬂ Cat 5 network cable is recommended. The initial net-

work settings are mentioned on the Factory Accept-
ance Test (FAT) sheet delivered with the detector sys-
tem.

Trigger IN The trigger input circuit connected to the IN connector expects a CMOS
5V signal level.
+ High level: >3.5V
* Low level: <1.5V
* Impedance: R = 500 kOhm
+ Connector: LEMO EPY.00.250.NTN
* Appropriate plug: LEMO FFA.00.250.NTAC22
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Label Description

NOTICE
ﬂ There are LEMO - BNC adapters available (LEMO

ABF.00.250.CTA). Ask DECTRIS® support for details
(see Section 1.1 for support).

CAUTION
5.0 V is the maximum voltage. Applying a higher volt-
age will destroy the input.

ouT The trigger output circuit connected to the OUT connector delivers a
CMOS 5V signal level.
+ High level: > 4.4V
* Low level: <0.5V
* Impedance: R=10-40 Ohm
+ Connector: LEMO EPY.00.250.NTN
* Appropriate plug: LEMO FFA.00.250.NTAC22

The trigger output is on high level when the detector is making an
exposure (“active high”).

NOTICE
ﬂ There are LEMO - BNC adapters available (LEMO

ABF.00.250.CTA). Ask DECTRIS® support for details
(see Section 1.1 for support).

LED The trigger LED is orange when the detector is taking data.
ERROR LED The Error LED is normally off.
In case of missing files for initializing the detector module, it becomes
orange.

In case of a readout error, it becomes red.
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6.5. Power Supply
The DECTRIS MYTHEN®2 detector system is delivered with a power supply.

The output cable length is 1.8 m. The length of the input power cord is 2 m. The input cord connector is C7

Table 8. Power ratings for power supply of detector control system DCS4.

Power Supply Input range specified on the back of the power supply.
DCS4 Input: 100 - 240 VAC +10/-10%; 50 - 60 Hz / 400 mA
WARNING

Connecting to the wrong supply voltage will destroy the power
supply and could damage the detector.

CAUTION
Use only the power supply delivered by DECTRIS®.

The output voltage is +12 VDC /5 A.

CAUTION
Make sure that the power supply has adequate ventilation.

6.6. Data Cable
The CE certified USB 3.0 device cable with ferrite bead is 3 m long.

Data and power connection of detector module to DCS4 is done via CE certified USB 3.0 device cable. This
cable comes with a screw-lock plug.

Connector at DCS4 end of the cable: USB A 3.0 male.
Connector at detector module end of the cable: USB micro-B 3.0 male.
The ferrite beads are 2 cm away from the USB connectors.

CAUTION

Be aware of:

+ Connector polarity
+ Avoid deforming connector pins by accident

+ Connect detector module when DCS4 is powered off

CAUTION
Use only the CE certified data and power cables delivered by DECTRIS®.
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CAUTION
USB Warning: Only approved for DECTRIS® modules. Connection of any other devices will
result in damage.

CAUTION
While connecting the USB cable to the detector head and DCS4, make sure to handle it
with care. The screw-lock system is fragile.
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6.7. Fixation Kit
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Figure 15. Fixation kit: Dimensions and positions of the tap holes (a) Adapter plate (b) Bases and renderings
of (c) Adapter plate (d) Bases.
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s s

Figure 16. Fixation Kit (Plate and two bases, upper and lower one) and DCS4 (a) Schematic drawing and (b)
Fixation plate installed onto DCS4.
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7. INSTALLING THE DETECTOR SYSTEM

7.1. Transport Considerations

CAUTION
Avoid vibration and shock when moving the detector.

The detector has been delivered in a robust transport box. Please keep this transport box for transport or
storage purposes.

7.2. Mounting the Detector System

The detector module can be mounted in any position using the holes in the rear panel (M3 screws).

The Detector Control System (DCS4) and the power supply can be mounted in any position. For mounting
the DCS4, the holes on its bottom can be used (M3 screws). For applications that require USB cables to be
fixed to the DCS4, the fixation kit can be mounted on the DCS4 (M3 screws, Figure 15 and Figure 16). For
mounting DCS4 with the fixation plate into desired position, M6 crews can be used.

After mounting the detector module(s) and the detector control system (DCS4) mechanically, the modules
have to be connected to the DCS4 using the USB cables shipped with the detector system. Make sure to
leave 1 mm gap between the USB cable and detector head (Figure 9).

For powering the detector system, the DCS4 has to be connected to the proper power supply. The power

supply has to be connected to the proper main. For details, please see Section 5.

CAUTION

Make sure that the Detector Control System (DCS4), the detector module(s) and the
power supply have adequate ventilation.

WARNING
Make sure that the USB device cable connecting the Detector Control System (DCS4) and
the detector module has a proper strain relief at both connectors.

Use only the USB device cables delivered by DECTRIS®.

USB Warning: Only approved for DECTRIS® modules. Connection of any other devices will
result in damage.
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CAUTION
Vacuum Operation

Only detectors purchased with optional vacuum warranty may be operated in vacuum.
Warranty void otherwise!

When using the detector in vacuum strictly follow the in-vacuum instructions given in the
additional Vacuum Specifications document!

To see if a detector has a vacuum warranty check whether the vacuum warranty option is
included in the order confirmation.

CAUTION
Use only the power supply delivered by DECTRIS®,

CAUTION

While connecting the USB cable to detector head and DCS4, make sure to handle it with
care. The screw-lock system is fragile. Do not push the USB cable onto the detector head.
Mind the 1 mm gap between the detector head and USB cable (see Figure 9).

NOTICE

Although the entire detector system might be grounded via the mounting bolts, the
detector system can be grounded additionally via the functional earth connector at the
DCS4 to establish a defined grounding.

7.3. Setting up the Computer

To control the DECTRIS MYTHEN®2 detector system, a computer with a LAN connection is required. The
DCS4 is delivered with the fixed IP 192.168.0.90. The network card of the computer has to be configured to
be in the same subnet as the DCS4, e.g.

* IP:192.168.0.100

* Subnet mask: 255.255.255.0

After setting up the computer and connecting it with the DCS4 network port using an Ethernet cable, the
computer will be able to communicate with the DCS4.

To power the detector system, the DCS4 has to be connected to the power main with the proper power
supply. For details, please see Section 5. To communicate with the DCS4, the computer has to be connected
by a network cable:

* To a local area network (LAN) in case of DHCP running on DCS4.
* Directly to the control PC in case of a fix IP of the DCSA4.
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CAUTION

Operate only detector module(s) with the corresponding DCS4, delivered by DECTRIS® as
part of the detector system.

See Factory Acceptance Test sheet delivered with the detector system for reference:

+ DCS4 with detector serial number e.g. M-1002
+ Detector module e.g. SN1004

In case of using the DECTRIS MYTHEN® Web Client, continue reading the following Section 8.

In case of using your own integration software to control the DECTRIS MYTHEN® detector system, go on with
the example code described in the document Socket Interface Specifications, available from DECTRIS®.
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8. MYTHEN WEB CLIENT

All graphics in this document show the Web Client as it appears in the case of one detector module
connected to DCS4, but the description is valid for all DECTRIS MYTHEN®2 detector configurations (1 to 4
modules).

8.1. Software Installation

The only prerequisite to run the DECTRIS MYTHEN® Web Client is a browser that supports JavaScript and
WebSockets. DECTRIS® recommends using Google Chrome 16+, but Firefox 11+ is also compatible.

8.2. Starting the Web Client

Open the web browser and enter the IP of the DCS4 in the address bar (by default 192.168.0.90). You should
see the DECTRIS MYTHEN® start screen, as shown in Figure 17. If you do not see the start screen, please
check that the system is powered and that it is properly connected to the PC. Make sure that the network
settings of your PC are correct. Next, choose the menu item “Use MYTHEN Web Client”.

DECTRIS MYTHEN %\ gk
| € @192168.0.90 ] v &|[B coogle @l A E ey =
DECTRIS detecting the future

i £ \

MYTHEN
'

l ® Use MYTHEN Web CIient'

e Edit network settings
e Update firmware

Figure 17. MYTHEN Web Client start screen.

After a few seconds, the DECTRIS MYTHEN® Web Client will show up in the browser (Figure 18). The green
bar on the top indicates that a connection to the DECTRIS MYTHEN®2 detector system has been established
successfully. The serial number of the system is displayed on the upper right part of the screen. In case the
status bar does not turn green, make sure that you use a supported browser version.
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MYTHEN WEB CLIENT DECTARIS

MYTHEN system 109 found (module SN1004, M4.0.0)

Exposure Time 100- ms j » Acquisitions
~ Open
Frames 1, 2
X-ray Energy Cu ~|
Start e
[ 2

Frame Information

-

Acquisition Settings

-

Web Client Settings

-

Debugging

Help

Figure 18. MYTHEN Web Client

8.3. Acquisitions with Web Client

When the connection has been established, the system is ready for data collection. In general, an acquisition
consists of several frames. In the left part of the screen (Figure 18 and Figure 19), main settings can be
specified: the exposure time of one frame, the number of frames to be acquired, and the energy of your
X-ray source.

Exposure Time: 10/ Fs |+

Frames: 10

X-ray Energy: Cul?
Start

Figure 19. Main acquisition parameters.

In order to start an acquisition, click the “Start” button. After the exposure has finished, the recorded counts
are displayed as a function of channel number. Without an X-ray source, only very few counts due to
background radiation like natural radioactivity or cosmic rays can be observed (Figure 20).
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1000 1200

Figure 20. Result of a short acquisition with a MYTHEN2 1K (1280 channels) without X-ray source
The data of all frames and acquisitions can be accessed in the “Acquisition” accordion, on the right part of
the screen (Figure 21). The data can be downloaded as compressed ZIP file by pressing the “Save” button

(due to technical limitations the saved file may not have a proper file extension when using older versions of
Firefox).

Acquisitions

Save Clear Open

Acquisition 3
L
Frame 1
Frame 2
Frame 3

Frame 4

Acquisition 2

Acquisition 1
Figure 21. The acquisition accordion.

8.4. Customizing the Acquisition Settings

The acquisition can be fully customized in the “Acquisition Settings” accordion. For example, the dynamic
range, the applied data corrections (treatment of bad channels, flat-field) and the delay after each acquired
frame can be defined (Figure 22). For more details, please see the complete documentation (Section 8.5).
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Figure 22. Acquisition settings accordion.
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In order to individually adjust the threshold energy and the X-ray energy, the “Expert Mode” has to be
enabled in the Web Client Settings accordion. Two sliders for these parameters will become available in the

main panel, as presented on Figure 23 and Figure 24.

Web Client Settings

Display
Expert Mode

Sum Frames

Figure 23. Enabling expert mode.

X-ray Energy: 8.1 keV

Threshold Energy: 6.4 keV

v |

O

Figure 24. Slider for adjusting the X-ray energy and the threshold energy.
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8.5. Complete Documentation

The complete documentation of the Web Client can be found in the “Help” accordion on the right (Figure 25).
= Help

Documentation
The documentation is avallable here

About

Version 1.2.0-T01
€ 2013 Dectris Lid
www dectris.com

Credits

GUI jQueryUl|

Plotting Library Hol

Mythen Silhouette Wikipedia Commons
icons FAMFAMFAM

Figure 25. Access to the full documentation.
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9. CHANGING NETWORK SETTINGS

The DCS4 hosts an embedded Linux, delivered with the static IP address 192.168.0.90. The initial configura-
tion of your system, its IP address and MAC address, are described on the System Information Sheet (SIS;
delivered with each system). In the following paragraphs, the method to change the network settings is
described for the case that the DCS4 has its default IP address 192.168.0.90.

NOTICE
Depending on the network settings of the DCS4, in the following, the IP 192.168.0.90 has
to be replaced by the current IP address of your DCS4.

CAUTION

Changing the network configuration of the DCS4 can cause malfunction of the communi-
cation, in which case the DCS4 will be no longer accessible. If you are not sure, do not
change the network settings. If the communication to the DCS4 is lost, it can be reset to
factory settings as described in Section 14.

Access your DCS4 with your web browser and your current IP address (Figure 26).

DECTRIS detecting the future

MYTHEN
A

® Use MYTHEN Web Client
® Read documentation

® Edit network settings

e Edit bad channels

® Update firmware

Figure 26. Access the DCS4 via the web browser.

By clicking on “Edit network settings” you will be prompted to enter your username and password. The
username is “admin” and the password is given on the system information sheet (Figure 27).
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Authentication Required x

http://192.168.0.90 is requesting your username and password. The site says: "Password
protected area”

User Name: | admin
[
Password: | 999909

| Cancel OK

Figure 27. Entering your credentials.

After entering your credentials, a web page opens where you can change the boot protocol (either fixed IP or
DHCP), the IP, the net mask, broadcast, the gateway and the MAC address.

After making your changes and checking that all settings are correct, press the submit button. In order to
activate the changes, the DCS4 has to be power-cycled.
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10. TRIGGERING AND GATING

For synchronization purposes, DECTRIS MYTHEN®2 detector systems can be triggered or gated externally.
The detector control system has an external input connector, which is located at the front panel of the
Detector Control System (DCS4) and labeled EXT IN (for technical details, please see Section 6.4.2).

In trigger mode, the detector system is sensitive to the rising edge of the trigger signal. In gating mode, the
detector system is sensitive to the length of a gating pulse. The length of the pulse defines the acquisition
time.

The signal connected to the EXT IN connector is sampled with the internal clock frequency of 50 MHz.
Consequently, a time jitter has to be taken into account (see Section 10.1.5).

The connector labeled EN OUT at the front panel of the Detector Control System (DCS4) gives access to an
activity signal, which is on high level (“active high”) during an acquisition. The corresponding LED next to
the EN OUT connector indicates the activity of the detector system i.e. during an acquisition of the detector
system the LED is switched on. The EN OUT signal can be used e.g. to synchronize other equipment with the
DECTRIS MYTHEN®2 detector system.

The trigger or gate mode can be activated in the DECTRIS MYTHEN® Web Client, or by software commands
sent to the Socket Server. This document covers the former, for the latter see the document “Socket
Interface Specification”, available from DECTRIS®.

The described timing and level aspects of the externally applied trigger/gate signal is valid for both cases
independent of the two different activating methods.

CAUTION
The Detector Control System expects at the TRIGGER IN connectors a trigger or gate
signal which is not constant in time i.e. this input is sensitive on rising or falling edge of
the signal.

10.1. Triggering

10.1.1. Overview Trigger Modes

The DECTRIS MYTHEN®2 has three different trigger modes:

+ The internal trigger mode: a single frame or a set of multiple frames can be recorded without the need of
an external signal.

+ The single trigger mode: a single frame or a set of multiple frames can be recorded with one external
trigger signal.

+ The continuous trigger mode: a set of multiple frames can be recorded. For each frame, an external
trigger signal is needed.

10.1.2. Internal Trigger

By default, the acquisition starts automatically after the socket server receives a “-start” command from
the Web Client or a user application. Between the receipt of the “start” command and the start of the acquis-
ition, the server configures the detector for data collection. Depending on the enabled data corrections, this
may take up to a few seconds.

After a “-start” command, the programmed acquisition sequence is executed. An acquisition consists of a
number of frames, each lasting for the programmed acquisition time, tyq. The acquisition time and the
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number of frames can be programmed in the main panel of the DECTRIS MYTHEN® Web Client or by the
commands “-time” and “-frames”.

The delay between two frames, tafer, iS given by the “Delay after frame” setting in the DECTRIS MYTHEN®
Web Client or the “-delafter” command. This delay cannot be shorter than the readout time of the ASIC. The
readout time depends on the number of bits read out (default is 24 bits), but is always shorter than 100
ps. The readout times can be read out with the command “-get readouttimes”. The user interface allows the
delay between two frames to bet set below the readout time, which results in a delay between two frames
equal to the readout time. Figure 28 represents the case where acquisition consists of three frames.

start initialization tacq taner tacq tarer tacq

le
e o o >

Figure 28. Data acquisition consisting of three frames.

The delay between two frames must be long enough, so that the actual frame rate does not exceed
the maximum frame rate fmax that is allowed for the detector system. In the internal trigger mode, the
following equation must be met for acquisitions with more than one frame: tacq + tater > 1/ fmax-

10.1.3. Single Trigger

In the single trigger mode, the detector system waits for an external trigger after the “start” command. After
detecting the trigger signal, the system waits for a time tbef, before starting the exposure of the first frame.

start initialization trig  toes tacq tatter tacq tatter tacq
k > l( > B >€ >€ 5<_> € 3

Figure 29. Single Trigger mode

In single trigger mode, the following equation must be met: teq + taster > 1/ fmax for acquisitions with more
than one frame.
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10.1.4. Activating the Trigger Mode

The trigger and gate options can be found in the “Acquisition Settings” accordion. By default, the external
triggering mode is not activated. In order to activate the trigger mode, open the “Acquisition Settings”
accordion and select the “Single” trigger mode (Figure 30 a, b).

a)
v Acquisition Settings

Delay After Frame

Corrections

Bad Channel
Interpolation

Flatfield

Rate

Trigger | Gating
Trigger Mode

Delay After Trigger

Detector
Active Modules

b)

Trigger | Gating
Trigger Mode
Delay After Trigger

Trigger | Gating
Trigger Mode
Delay After Trigger

DECTRIS

Figure 30. a) Trigger and gating options in the acquisition settings accordion and b) using the single trigger

mode.

Figure 31 shows EXT IN and the EN OUT signals during a measurement of 1 ms. The blue signal is the trigger
signal connected to the EXT IN, and the green signal is the EN OUT signal, which is on high level during an
acquisition. By default, the rising edge of the EXT IN signal is used for triggering the acquisition. When using
the Socket Interface, the “Single” trigger mode can be activated with the command “-trigen 1.

Ch1l, DC coupling, 1.0EO V/div, 2.5E-4 s/div, 2500 points, Sample mode

Ch26, DC coupling, 1.0EO V/div, 2.5E-4 s/div, 2500 points, Sample mode
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Figure 31. The EXT IN signal (blue) and the EN OUT signal (green) during an acquisition.
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10.1.5. Trigger Level and Time Jitter

Figure 32 shows trigger signal EXT IN and the corresponding EN OUT signal. The overshoot on the EN OUT
signal is an artifact of the setup used. There is a time delay from the moment when the signal EXT IN reaches
3.5V to the starting point of the data acquisition (rising edge of EN OUT). In addition to this delay there is
a variable time jitter of 20 ns. The reason for this is that the Detector Control System samples the EXT IN
signal with its internal clock frequency of 50 MHz. The external EXT IN signal is normally not synchronized
with the internal clock frequency, and therefore a time jitter of 20 ns can be caused. Depending on the edge
steepness, this time jitter causes an apparent variation in the trigger level.

Ch1, DC coupling, 1.0E0 V/div, 1.0E-8 s/div, 2500 points, Sample mode
Ch2, DC coupling, 1.0E0 V/div, 1.0E-8 s/div, 2500 points, Sample mode
T T T T T

6

Voltage [V]

- ] ] i
L -4 -2 0 2 4 6
Time [s] le-8

Figure 32. Trigger level: EXT IN signal (blue) and EN OUT signal (green).

10.1.6. Delay Before Frame

In the Trigger / Gating section the “delay after trigger” time (equivalent to the delay before frame and
denoted above as tper) can be set. It defines the time between the activating edge of the trigger pulse and

the start of the measurement (Figure 33, Figure 34).

When using the Socket Interface, the delay before the frame can be set with the command “-delbef “time”".

Trigger |/ Gating
Trigger Mode Single |
Delay After Trigger 27 ms ~|

Figure 33. Delay time (2 ms) after after which the exposure is started.
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Ch1, DC coupling, 1.0E0 V/div, 2.5E-4 s/div, 2500 points, Sample mode

Ch26, DC coupling, 1.0E0 V/div, 2.5E-4 s/div, 2500 points, Sample mode
| ! * ' !

Voltage [V]

_ i i i i i
%0005 0,0000 __0.0005 0.0010 0.0015 0.0020 0.0025

Time [s]

Figure 34. Timing of the EXT IN trigger signal (blue) and EN OUT signal (green) for rising and falling edge with
adjusted delay time of 200 ps.

10.1.7. Trigger Signal and Multiple Readouts

The detector system can be set to perform several readouts consecutively, started with one trigger pulse. In
order to perform this kind of measurement, the “single” trigger mode has to be chosen, and the number of
frames has to be set (Figure 35).

If the “Sum Frames” check-box in the Web Client settings accordion is marked, the results of the consecutive
readouts are summed up and the sum is displayed in the Web Client after individual read-outs. Apart from
the “Sum Frames” check box, there is always a separate data file per frame.

Ch1, DC coupling, 1.0EO V/div, 1.0E-1 s/div, 2500 points, Sample mode

Ch26, DC coupling, 1.0EO V/div, 1.0E-1 s/div, 2500 points, Sample mode

Voltage [V]

= 1 1 1 1 1
—10.2 0.0 0.2 0.4 0.6 0.8 1.0
Time [s]

Figure 35. EXT IN signal (blue) and EN OUT signal (green) of five consecutive readouts.
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The delay between two frames can be set to a certain value by using parameter “Delay after frame” option
(Figure 36). For a detector operating in 24-bit mode, the minimal delay given by the readout time of the
ASICs is 89 pus. If a shorter delay is set in the Web Client or the Socket Server, the actual delay between two
frames is equal to this readout time.

Acquisition

Comment

Dynamic Range 24 ~|
[Bits]

Delay After Frame 890" us ~

Figure 36. Delay of 89 us after each frame.

10.1.8. Continuous Trigger

In this mode, for each frame a trigger pulse is required (Figure 37). In the continuous trigger mode, the
following equation must be met for acquisitions with more than one frame: tacq + thef > 1/ fmax.

With the trigger-mode combo-box the “Continuous” mode can be activated (Figure 38). Setting up a meas-

urement of 5 frames (readouts), each with 10 ms exposure time and continuous trigger signal of 5 pulses is
shown on the Figure 40. The corresponding EXT IN and EN OUT signals are depicted in Figure 41.

start initialization trig  toer tacq

trig  toer tacq
l¢ > b__)o:————) l(——)(———a
: e s

Figure 37. Principle of continuous trigger mode

Trigger | Gating
Trigger Mode Continuous ~|
Delay After Trigger 0. ms ~|

Figure 38. Continuous trigger mode.

Exposure Time: 10C ms ~|
Frames: S
X-ray Energy: Cu -|
Start ]
iy

Figure 39. Measurement with 5 readouts, each 10 ms.
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Ch1l, DC coupling, 1.0EO V/div, 1.0E-1 s/div, 2500 points, Sample mode

Ch26, DC coupling, 1.0E0 V/div, 1.0E-1 s/div, 2500 points, Sample mode
5L [ == r-\ pa =7 i
4 EETETEReETTRS B SRS, 1 KRR 5 TEEENE B EREEET TR DrEmmena e e Re e m e e e SR RN R e e
5 3l
[
[o)]
S
g 2} 1
1+ 1
of bl b 1
——10.2 0.10 0.12 0.14 0.16 0.18 1.0

Time [s]

Figure 40. EXT IN (blue) and EN OUT (green) signal for 5 readouts and a continuous trigger signal.

If the measurement is set up for five frames and the “Continuous” trigger mode is activated, the measure-
ment stays unfinished until five trigger pulses are recognized or the acquisition is stopped.

The possibility to set a “delay after trigger” time is also given in the continuous trigger mode. Figure 41
displays EXT IN and EN OUT signals for a measurement with “Continuous” trigger mode and “delay after
trigger” 20 ms.

Ch1l, DC coupling, 1.0E0 V/div, 5.0E-2 s/div, 2500 points, Sample mode

Ch26, DC coupling, 1.0EO V/div, 5.0E-2 s/div, 2500 points, Sample mode
T T T T T
5| e ISR fremem = == e
4_
E‘ S e e
[}
o
i)
§ 2 s sravsmsvmmadin s fred ssmvailsd ol bonarndsoa o davin e
1+
0 — S ——
o1 0.0 01 0.2 03 0.4 0.5
Time [s]

Figure 41. EXT IN (blue) and EN OUT (green) signal for trigger readouts with a delay time of 20 ms.

When using the Socket Interface, the “Continuous” trigger mode can be activated with the command “-con-
ttrigen 1"”. The number of frames is set with the command “-frames <n>".

DECTRIS MYTHEN2 User Manual v10 41



DECTRIS

10.2. Gating / External Enable

10.2.1. Activating the Gating Mode

In order to activate the gating mode, the Gating check-box has to be activated (Figure 42). By default, the
gating mode is not active. After activating the gating mode, the Web Client looks somewhat different: the
input field labeled “Exposure Time” is no longer available. The “Gates” input field defines the number of
gates within a frame.

Trigger | Gating
Gating v

Gates 1

Figure 42. Web client with a marked gating box. this configuration corresponds to one frame that consists of
one gate.

If the measurement is started by pressing the “Start” button, the detector system is in a status in which it is
waiting for an external gating signal to start the acquisition.

Figure 43 depicts the EXT IN and the EN OUT signals during the measurement. The lower signal is the gating
signal connected to the EXT IN and the upper signal is the EN OUT signal, which is on high level during an
acquisition. The detector system is active when the gating signal is on high level at the EXT IN connector.

Ch1, DC coupling, 1.0EO V/div, 2.5E-5 s/div, 2500 points, Sample mode

Ch26, DC coupling, 1.0EO V/div, 2.5E-5 s/div, 2500 points, Sample mode
T T T T T

Voltage [V]

O W SR | el

—6.2)0010 —0.00005 0.00000 0.00005 0.00010 0.00015 0.00020
Time [s]

Figure 43. EXT IN signal (green) and EN OUT signal (blue) during an acquisition in gating mode.
When using the Socket Interface, the gating mode can be enabled with the command “-gateen 1”.

If more than one readout should be gated, the number of frames has to be changed to the required number
of frames (Figure 44).

Frames: 30

Figure 44. The number of frames can be adapted in the main panel on the left.
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In this case, the measurement is finished after three gate signals have been given to the control system.
Three separate data files are generated. The length of the different gating signals can be chosen independ-
ently.

Alternatively, several gates and one frame could be set. For example, three gates and one frame would
result in one data file after receiving three gate signals.

Another option would be to set several gates and several frames. For example, in order to complete the
measurements defined by three gates and three frames, nine gating signals are required. After receiving a
package of three gating signals, one frame is completed and a data file is written. Finally, there would be
three data files each containing the results of three gating signals.

The readout of a frame is triggered as soon as the system detects the falling edge of the last gating signal in
a frame. It must be ensured that the readout does not occur faster than the maximal allowed frame rate of
the detector system. If the falling edge of a gating signal occurs too early, no readout will be triggered.

When using the Socket Interface, the number of gates is set by the command “-gates <n>".

10.2.2. Minimal Gating Time and Time Jitter in Gating Mode

Due to the internal clock frequency of 50 MHz of the detector system, the minimal gating time is 20 ns. The
total gating time is effectively a multiple of 20 ns.

Since the external gating signal at the EXT IN connector is not synchronized with the internal clock frequency
of the detector system, which is used for sampling the gating signal, a time jitter of maximal 20 ns for the
beginning and finishing of the acquisition occurs.
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11. BAD CHANNELS

When individual detector channels are defective, they can be marked as bad. In the data returned after
an acquisition, they are either marked with a special value (i.e. -2) or interpolated from the values of
their neighboring channels, depending on the status of the bad channel correction. This behavior can be
controlled in the “Acquisition Settings”, see Section 8.4. This section describes how the user can add or
remove channels from the list of bad channels.

+ Access your DCS4 with your web browser (Figure 26)

* By clicking on “Edit bad channels” you will be prompted to enter your username and password. The
username is “admin” and the password is given in the system information sheet.

+ After entering your credentials, a web page opens where you can add or remove bad channels.

A channel can be marked defective as a function of the threshold energy. Several files store the list of bad
channels for a specific threshold energy. The kajpha energy of the element in the filename indicates for which
threshold energy the file is valid. The bad channels for a threshold energy for which there is no specific
file are comprised of the union of the set of bad channels of the next higher and next lower available

energies. The file BadNoise.snXXXX (where snXXXX is the serial number of the module with the bad channel)
corresponds to the lowest available threshold energy.

The “Bad Channel File” drop down menu (Figure 45) offers a list of files named for different elements. The
energies shown below in parenthesis correspond to the kapna €nergy for each element (not shown on the
GUI).

* BadNoise.snXXXX (0 keV)

+ BadV.snXXXX (4.95 keV)

* BadMn.snXXXX (5.89 keV)

* BadCu.snXXXX (8.05 keV)

* BadGe.snXXXX (9.89 keV)

* BadMo.snXXXX (17.48 keV)

Example: A channel is defective at an energy threshold of 5.4 keV. In this case, the files BadV and BadMn
should be edited because the threshold energy of 5.4 keV is between the kajpna €nergies of V (4.95 keV)
and Mn (5.89 keV). Enter the channel number (one at a time) into the corresponding fields and press

submit query. Channels are numbered starting from 0. The interface will indicate whether the changes were
successful. In order to activate the changes, the DCS4 has to be power-cycled.

Bad Channel File: BadNoise.sn1019 ~
Add Bad Channel:

Remove Bad Channel:

Submit Query

Figure 45. Mask to add or remove bad channels from the bad channel files.
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12. FIRMWARE UPDATE

The DECTRIS MYTHEN®2 Detector Control System (DCS4) hosts an embedded Linux system, on which the
MYTHEN2 socket server is running. In this document, the entire Linux system is called firmware.

* Normally, the DCS4 and its firmware is maintenance free.

« New functionality and bug fixes can be accessed by updating the embedded Linux (firmware) with new
packages.

+ If the DCS4 is no longer accessible, it is necessary to reset the system to factory settings (see Section 14).

To take advantage of new functionality and bug fixes, you will have to update the embedded Linux system
(firmware). Firmware update is possible only if the DCS4 is accessible.

In order to update the firmware of your DCS4, please follow these steps:

1.
2.
3.

10.

Connect the DCS4 to your PC and turn it on.
Open a browser on your PC.

Enter the IP address of the DCS4 system. By default the DECTRIS MYTHEN®2 systems are delivered with
the IP 192.168.0.90. You should now see a screen like the one shown on Figure 46.

Choose “Update Firmware”.

When prompted for the username and password, enter the values given on your System Information
Sheet.

Click on “Choose File".

Chose a firmware update package file delivered by DECTRIS®. Packages not signed by DECTRIS®, cannot
be installed.

To install the update, press “Submit”.
The successful installation is confirmed by a green message.

After the update, the DCS4 has to be rebooted. In case the module firmware was updated, the modules
have to be connected and the boot cycle can take up to 1.5 minutes per module (indicated by a flashing
power LED).

DECTRIS detecting the future

//‘/ A

MYTHEN
V.

® Use MYTHEN Web Client
® Read documentation

® Edit network settings

® Edit bad channels

® Update firmware

Figure 46. Access the DCS4 via your web browser.
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13. WEB INTERFACE UPDATE

If you are using the web interface, it might be necessary to update the web interface after a firmware
update to take advantage of new firmware features. To update the web interface, first install the firmware
following the procedure outlined in Section 12. After the firmware was successfully installed, use the same
upload procedure to update the web interface. This will result in a “The connection was reset” warning in the
browser as shown in Figure 47. This warning can safely be ignored. Power cycle the DCS4 to complete the
update.

/ﬁ The connection was reset

The connection to the server was reset while the page was loading.

= The site could be temporarily unavailable or too busy. Try again in a few
moments.

= |f you are unable to load any pages, check your computer's network
connection.

= |f your computer or network is protected by a firewall or proxy, make
sure that Firefox is permitted to access the Web.

[ Try Again

Figure 47. Warning shown after web interface update.

In case of problems, the DCS4 can be set back to factory settings with help of the delivered micro-SD card.
System reset takes five to ten minutes.
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14. FACTORY RESET

In order to power down the DCS4, please follow these steps:

1. Insert the micro-SD card delivered with the system into the card slot on the DCS4 (the backside of the
card with the contact pads have to be oriented upwards).
Power on the DCS4 while pressing the reset button with a small pin.

After half a minute, the power LED starts to blink indicating the reset process. Do not interrupt this
process, since it would leave the system in a corrupted state.

4. After a few minutes, the LED stops blinking and the system shuts down.
Power off the DCS4.

When booting the next time, the system will come up with its factory settings.
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15. TEMPERATURE AND HUMIDITY CONTROL

The DECTRIS MYTHEN®2 Module has combined temperature and humidity sensor. The recommended tem-

perature range for operation is shown in Table 9.

Table 9. Ambient conditions

Condition Range

Operating temperature 18°C to 28°C

Operating humidity <75% RH @ 23°C

Storage temperature 15°C to 40°C

Storage humidity <75% RH @ 23°C
CAUTION

If the detector system is stored at low temperature, make sure that no condensation
moisture develops.

CAUTION
Vacuum Operation

Only detectors purchased with optional vacuum warranty may be operated in vacuum.
Warranty void otherwise!

When using the detector in vacuum strictly follow the in-vacuum instructions given in the
additional Vacuum Specifications document!

To see if a detector has a vacuum warranty check whether the vacuum warranty option is
included in the order confirmation.
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16. CLEANING AND MAINTENANCE

CAUTION
The Mylar® foil must not be touched or cleaned. If it becomes dirty or is damaged, please
contact DECTRIS® technical support

The DECTRIS MYTHEN®2 detector system has been designed for the detection of X-rays from synchrotron
sources or laboratory sources. For other applications, please contact DECTRIS® for additional information.

DECTRIS MYTHEN®2 detector system is designed only for indoor use according the following ambient
conditions.

The DECTRIS MYTHEN®2 detector system is essentially maintenance free.

The housing can be cleaned with a soft tissue.
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17. APPENDIX: REFERENCED DOCUMENTS

All the following documents are available in the DECTRIS® Homepage (https://www.dectris.com/sup-
port/manuals-docs/overview).

Table 10. Referenced documents

Term Description

Socket Interface Specifications socket_interface_specifications-mythen2-mai_2020.pdf

DECTRIS MYTHEN®2 Vacuum Specifications DECTRIS_MYTHEN2_Vacuum_Specifications.pdf
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TRADEMARKS AND PATENTS

Registered Trademarks ®

* "DECTRIS™ AU, AUS, CH, CN, DE, FR, IT, JP, KR, UK, USA

* "DETECTING THE FUTURE": AUS, CH, CN, EU, JP, KR, UK, USA

* "DECTRIS INSTANT RETRIGGER": AUS, CH, CN, EU, JP, KR, UK, USA
* "DECTRIS EIGER": AUS, CH, CN, EU, JP, KR, UK, USA

+ "DECTRIS PILATUS": AUS, CH, CN, EU, JP, KR, USA

+ "DECTRIS MYTHEN": AUS, CH, CN, EU, JP, KR, UK, USA

* "DECTRIS SELUN": AUS, CH, CN, EU, JP, KR, UK, USA

» "DECTRIS POLLUX": AUS, CH, CN, EU, JP, KR, UK

* "Lines-ROI": CH, EU, JP

© DECTRIS Ltd., all rights reserved * Subject to technical modifications.
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