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1. Introduction

The quDlIS is a unique, high-precision measuring device that works on the principle of
interferometry. By using frequency spectroscopy and its sophisticated algorithm, stable and
highly precise measurements in the sub-nanometer range are possible.

With the quDlIS it is possible to measure up to three external cavities and covers a broad variety
of applications, e.g., distance measurements, vibrometry, angle measurements and drift
measurements.

2. Safety and maintenance

2.1 Legend

Caution General risk of danger.
Warning Risk of injury or death.
Warning Risk of electric shock. High voltages present.

www.qutools.com quDIS Manual 3
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2.2 General instructions

The equipment, as described herein, is designed for use by personnel
properly trained in the use and handling of mains powered electrical
equipment. Only personnel trained in the servicing and maintenance of
this equipment should remove its covers or attempt any repairs or
adjustments. If malfunctions are suspected, immediately return the part
to the vendor for repair or replacement. There are no user-serviceable
parts inside the electronics. Modified or opened electronics cannot be
covered by the warranty anymore. Take special care in case of connecting
products from other manufacturers. Follow the “General accident
prevention rules”.

If this equipment is used in a manner not specified by the manufacturer,
the protection provided by the equipment may be impaired. Do not
operate the instrument outside the specified supply voltages or
environmental range. In particular, excessive moisture may impair safety.

For laboratory use only. This unit is intended for operation from a normal,
single-phase supply, in the temperature range from 5°C to 40 °C, with
relative humidity (RH) between 20 % and 80 %.

> D b

2.3  Environmental conditions

Warning. Operation outside the following environmental limits may
adversely affect operator safety:

= Indoor use only

= Maximum altitude: 2000 m
= Temperaturerange: 5°Cto 40 °C
Maximum humidity less than 80 % RH (non-condensing) at 31 °C
To ensure reliable operation the unit should not be exposed to
corrosive agents or excessive moisture, heat, and dust. If the unit
has been stored at a low temperature or in a high-humidity

environment, it must be allowed to reach ambient conditions
before being powered up.

g
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2.4  Electrical installation

dds

The unit must be connected only to an earthed fused supply of
100 to 240V (USA, Japan, and EU).

Use only power supply cables provided by the manufacturer, other cables
may not be rated to the same current. The unit is shipped with
appropriate power cables for use in Europe. When shipped to other
territories the appropriate power plug must be fitted by the user.

Never connect any cabling to the electronics when contacts are exposed!
Avoid short-cuts.

Prevent electrical shock from electronic. To prevent electrical shock do not
remove the cover of the control unit. Unplug the power cord and all other
electrical connections and consult qualified service personnel when
servicing or cleaning. Operate only under dry conditions and at room
temperature.

2.5 Preventive maintenance

>

The equipment contains no user serviceable parts. There is a risk of severe
electrical shock if the equipment is operated with the covers removed.
Only personnel authorized by the vendor and trained in the maintenance
of this equipment should remove its covers or attempt any repairs or
adjustments. Maintenance is limited to safety testing and cleaning as
described in the following sections.

www.qutools.com
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2.6 Safety testing

Safety testing in accordance with local regulations, should be performed
on a regular basis, (typically once per year for an instrument in daily use).

Caution. The instrument contains a power supply filter. Insulation testing
of the power supply connector should be performed using a DC voltage.

2.7 Cleaning

Disconnect the power supply before cleaning the unit. Never attempt to
clean the quDIS by immersion into any liquid. Never allow water to get
inside the case. The quDlIS parts are sensitive to any kind of liquid. Do not
use any type of abrasive pad, scouring powder, or solvent, e.g. alcohol or
benzene. Please note that all parts of quDIS are cleaned in our production
facility.

If a ferrule of an optical fiber is contaminated, clean it with a dry optical
cloth designed for fiber optic connection adapters.
Use an optic bulb blower to remove dust from optics.
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3. Measuring principle

The measuring principle of the quDIS is based on laser interferometry. Stable lasers with low
bandwidth and superposition of its coherent radiation allowing the observation of interference
phenomena. The detected signals indicate optical path length changes with sub-nanometer
resolution.

Interferometry - sub-nanometer accuracy

All kinds of interferometers make use of the same principle. A laser beam with high coherence
length is split up in two different paths, one reference arm and one measurement arm. When
the two beams are superimposed again, constructive, and destructive interference I(x) can be
observed in dependency on the modification of the optical length of the measurement arm. But
changes in the interference pattern can also be caused by an alternation of the target
reflectivity or adjustment drifts due to movement. This method does also not indicate the
direction of a target movement and has the uncertainty of the periodicity the interference
pattern.

The setup is inspired by a cber Sensor head .

Fabry—Pérot interferometer. m\ Cavity Reflector
Fiber coupled laser light I )I_}
leads to a sensor head where x‘_ .
4% of the light is reflected to '

the detector, too. The rest
passes the cavity, is reflected,

and guided to the detector.
The graph is showing the 3 t

N Y
N Y

1 Xi X2

intensity at the detector  Figure 1: Basic setup example and interference signal with
while the mirror is constantly movement

moved into one direction.

Interference spectroscopy — Frequency stabilization and analysis

Beside the optical path length changes, modification of the laser wavelength at a constant path
also leads to signal modulations by interference I(4, x.onst) -The wavelength is swept by electric
laser control, introducing an artificial motion over multiple wavelengths that avoids the relative
blindness in static situations. We call this feature "interference spectroscopy”.

www.qutools.com quDIS Manual 7
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Fib S head .
Laser Lo oenserhes Cavity Reflector

Tuning the wavelength also causes

5

: )]

I —=

LA Y
Y

NN

a similar interference pattern as .
. . X = const.
moving the mirror. The graph

shows the intensity on a detector

with linear decreasing wavelength  |Detector_
over time. The absorption lines of an

acetylene cell are used for precise
wavelength control.

l, A

By changing the laser wavelength in a fast up and down sweep AA/At »> Ax/At, relative length
changes of the optical path can be determined simply by counting the interference fringes in
the pattern and determining the phase at a fixed wavelength. An internal optical reference
cavity stabilizes the wavelength change into a linear wavelength sweep. This measurement
method is not affected by the contrast nor the intensity of the detected signal. Other methods
only monitor the intensity (arcsin) or its deviation (arctan) at a constant wavelength leading to

typical periodical error patterns.

Scmr head Cavity Reflector
E)| — | =

Detector

Reference cavity

3— ——
D=

1

Xi=const.

X:= const.

The fiber-based set-up is completed by
an internal reference cavity. The graph
shows the signal of the internal
reference Irc with adjusted wavelength
change in colour and the two cavities x4
and x, in black. Analysing the
interference pattern, a lot of information
is revealed about the measured cavity.
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4. Technical information

Sensor

Sensor axes
Type of interferometer

Fiber input connectors

Type of sensor

Interferometer

Laser source
Laser power
Wavelength (IR)

Laser linewidth

Interfaces ™

PC interface
Digital out
Connector

Signal levels AquadB / HSSL

Operations

Operating systems
Supplied software

Alignment support

3
Fiber interferometer

FC Narrow-Key-Slot
Mating Sleeves

Confocal displacement sensor

DFB laser (class 1)
<400 pW

1535 nm

<5 MHz

USB 3.0, ethernet
AquadB & HSSL
HDMI

LVTTL /LVDS

Windows, Linux

GUI, DLL, LabVIEW,
Python, Command line

Numerical, graphical

£
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Accessories
Sensor heads
Fibers and feedthroughs
Ambient measurement unit

Hardware

Dimensions
Weight

Power consumption

AMU - Ambient measurement unit™

Dimensions
Connector

Cable length
Weight

Sampling rate
Temperature
Pressure

Relative humidity
AMU accuracy

*1: optional available

Vacuum,
low temperature

Single mode, vacuum,
low temperature

440 x 350 x 50 mm
4 kg
<30 W, at 90 to 264 VAC

38 X @58 mm
RJ45

4m

75g

10 Hz

+0.1°C (-5 ... 50°C)

+1 hPa (300 ... 1100 hPa, 0 ... 65°C)

+2 % (10..90% RH, 5... 55°C)
+1 ppm

10
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5. Hardware description

51 Rearside

> 6 7 8 quTools GMBH 9

1 4
ol g H Typ: quDIS
A ! -= e ‘ww W = i
LAN X is ds is

Figure 2: Rear side of the quDIS

1: LAN, connection with PC Software version >=2.1.0

(2): In quDIS Version SN < SN J 02 0026 there is still USB 2.0 available, which can be used
with previous software version < 1.2.5

3: USB 3.0, connection with PC Software version >=14.10.2020

4. Serial, reserved

5: Sensor, Ambient Measurement Unit (AMU)

6-8: HDMI for HSSL and A-quad-B
9: Serial number
10: Power supply

Note: The “SER” connector is reserved for future use and will not work.

5.2 Frontside

@ @ Axis 1 Axis 2 Axis 3 .::.
® quDIS gurtools

Figure 3: Front side of the quDIS

1: On/Off —Button It is important to use the right APC
L fiber connector.
2-4:  Optical fiber
connection

Type FC-APC Otherwise, the connector may be

damaged and there will be no signal.

Furthermore, the cleanliness of the
Figure 4: APC fiber fibers must be ensured!
connector with angled
finish and green cable
protection

www.qutools.com quDIS Manual 11
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5.3 First setup

= Supply power to the quDIS via the AC power input and turn it on using the power
switch.

= Connect the quDlIS to a PC using the USB 3.0 connector.

6. Sensor heads

To measure with the quDIS, sensor heads with the appropriate optics are used. Depending on
the desired measurement and target, there are different sensor heads to choose:

= Ifthe targetis a retroreflector, a collimated beam is recommended. These sensor heads
are available with different housing and beam diameters.

= Inthe case of a mirror or a surface, the beam is focused on the target. As a result, for
example, measurements can be made at a very short distance, the angle tolerance can
be very high, or a very small spot size can be achieved.

= There are also individual sensor heads, e.g. a three-axes kinematic mount for angle
measurement.

Customized sensor heads are also available. Use in ultra-high vacuum (UHV) and low
temperatures is also possible.

12 quDIS Manual www.qutools.com
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6.1 Connection

The fiber connection on the quDIS is an FC / APC fiber connector. Make sure that the APC socket
is plugged into the connections of the quDIS (The green colored fiber end goes in to the quDIS).
The sensor heads usually have an FC / PC or FC / SMA connection.

‘ (@ ‘ ;
@ — ; - o
) qubDIS Gutodse
/ "

FC/APC

FC/SMA

6.1.1 Align collimated single sensor axis

Before running the measurements, the sensor head must be aligned in the x-y axis and, if
necessary, focused. To align with the target, it is advisable to use the alignment laser or to
connect a fiber checker to the fiber coming from the sensor head. The sensor head can then be
aligned so that the reflected beam is coupled in again. This can be checked with a piece of
paper that is rise against the optics (Do not touch the optics with the paper - contamination
possible).

Figure 5: Examples of different fiber checkers

www.qutools.com quDIS Manual 13
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After the coarse alignment, the fine alignment via the optics mount is next. The reflected laser
beams must hit the glass lenses of the collimator optics. The fastest way is using a piece of
paper see the position of the reflecting laser beam and adjust the mount with a hex key
vertically and horizontally.

-'1 I Reflected laser beam

Outgoing laser beam

Figure 6: The left top image shows the back reflex of the beam. The right one shows
blocking the outgoing beam and shining through the paper —in that case, the back
reflex is hidden and blocked by the paper. When the adjustment is done at both laser
beams and the outgoing and reflected beam overlap roughly, the two fibers can be
connected to the quDIS.

The fine adjustment is made with a view to the maximum intensity with the quDIS (8.4
Alignment tab). The alignment tab in the software shows the signal on the photodiode of
different axis. Select one of the axes and tune its optical mount with the hex key until the
fringes in the alignment view grow, doing that for each angle of each axis —four times. The
higher the amplitude of the fringes, the more stable the signal. The two following pictures
show bad and good alignment.

14 quDIS Manual www.qutools.com


http://www.qutools.com/
http://www.qutools.com/

T00ls | (3

£
<

6.1.2 Align three-axis cinematic mount for angle measurements

Furthermore, as with the three-axis cinematic mount for angle measurement, the sensor head
and two kinematically mounted optics may have to be set.

www.qutools.com quDIS Manual 15
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7. Software installation and configuration

7.1 Software installation

The quDlIS software can be installed on Windows 7, 8, 8.1, and 10 for both 32- and 64-bit
versions. The current version can be downloaded at: https://qutools.com/qudis/.

On Windows, using the Extract the zip archive to a directory of your choice.
zip archive ' Install the device driver in the “usbdriver” directory using
qublI5-V... zip dpinst32.exe or dpinst64.exe, whatever conforms to your

Windows version.

The following software will now reside in the extracted directory:

daisy(.exe) “Data Analysis and Imaging System” —the main control
software for the quDIS. See chapter 8. Daisy software.

nhflash(.exe) The firmware update tool.

userlib The directory contains the custom programming library, with
HTML documentation and LabView wrapper Vis.

usbdriver USB driver package for Windows 32 and 64 Bit.

Firmware Firmware for the quDIS device.

7.2 Hardware ID

The Hardware ID is a (positive) number stored in the device so that it can be used to distinguish
between multiple quDIS that are connected to the same PC. If the Daisy software detects more
than one device, it asks the user to select a device using the Hardware IDs and serial numbers.
Also, the DLL uses the ID to identify a device. If device discrimination is an issue, individual IDs
should be programmed.

To assign a device ID start Daisy.exe, locate “id.ngc” in the installation folder with the file
manager and drag it into the program window (or open the program menu using ctrl + F9 and
select file/ load panel). Enter an individual ID and press “Save”. Close the program window and
restart the device.

5 Id Settings - Daisy — O X
Serial Number 102 0001

Harware D |-1| | sawe
Press Save to store the Hardware ID in the device permanently.

Figure 7: Programming the Hardware ID
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7.3 Upgrade option

Some features of quDIS are optional. Software options may be upgraded (or downgraded) on-
site by entering a device specific key. The serial number of the quDIS is required when ordering

an upgrade key.

To inspect the active options or to install a new one start Daisy. In the file manager, locate
“feature.ngc” in the installation folder and drag it into the program window (or open the
program menu using ctrl + F9 and select file/load panel). Enter the key obtained from the
vendor and press Enter. Close the program window and restart the device.

# quDls Features - Da.. — a X
Device Info
1020001
Axes count 1
Absolute

Option Upgrade

Key |
Enter the upgrade key, press enter and restart the device

Figure 8: Option upgrade

T00ls | (3
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8. Daisy software

The Daisy GUI is started by daisy.exe. It provides several functions which allow the full control of
the device. The user interface consists of several tabs for different tasks. All tabs and all graphs
can be decoupled from the main window by double-clicking it.

Note that some features depend on installed options. If they are not available for your device,
they are typically invisible in the software.

81 Firmware update

Attention: Naturally, firmware updates are a delicate process and can
potentially harm the device if done incorrectly. Please read and follow the
instructions carefully.

Flashing a quDIS may be necessary if an update has taken place and new firmware must be
installed. If the Daisy version does not match the installed firmware, the following message is
displayed in the Daisy:

% Enor X

Software and firmware versions don't match.
l 3 Please use the flasher program to update the device,

¥ nhflash X
Before the firmware update can be installed, it must be ensured
that the quDlIS is connected via USB and that no other software

. . . . . v quDISR10, 1020024, ID: -1
(Daisy.exe) is running in the background. nhflash is started for Firmware: outdated
flashing. nhflash shows the detected devices, whether the device is Device ready

ready and the status of the current firmware: -

Devices to update

The quDlIS is flashed with "Flash". When & Updat= complete 3 ppears the flashing, process is
successful. After flashing the turn the quDlIS off and on.

18 quDIS Manual www.qutools.com
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GUI

If the Daisy.exe is executed, the Daisy window opens. A connected quDlIS is recognized.

Windows and tab:

By default, three tabs are displayed in the Daisy window. The following information and setting
options are displayed in the window:

0
Y

Sample Time | 10.24ms Device Ready
Position Alignment  Interfaces
Relative Positions Reset Al 0 = @
Axis 1 -612.75 mm Reset | Axis 2 383.85 nm Reset | Axis 3 383.85 nm Reset

Sample time: Setting the sample time from 40ps to 2.621 s

Statusindicator:  Indicates the status of the quDIS:

Device Ready &) Device is ready for measurement
Device Preparing . Device is in the alignment process.

www.qutools.com quDIS Manual 19
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Position tab

It shows the relative positions:

Status of the
quDIS
&
somple Tme [DHARET® __ Settingsample Reset all relative positions  Start recording Device Ready
time
Position  Alignment  Interfaces \ Select save
, ___— location
Relative Positions / Reset axis 1 Reset Al o= @ e
Axis 1 -612.75mm | Reset | Axis 2 383.85nm | Resst | Axis 3 383.85nm | Reset State of data
logging

Rescale axis

Figure 9: Position window

If the mouse cursor is moved onto a certain point of the graph, the corrsponding signal values
are displayed:

Angle Axes 1, 3 -3.019 deg

20 quDIS Manual www.qutools.com


http://www.qutools.com/
http://www.qutools.com/

hhhhh
Tdb..Lm



http://www.qutools.com/
http://www.qutools.com/

Gutools | 2

84.1 Workingrange

The desired measuring range and the speed of the target can be selected with the “Working
Range” window. By sliding the blue triangle to the left and right side, you can set the min. and
max. distance of your cavity. The orange speed limit can be set for displaying certain working
range limits. As seen, more speed is accompanied with a smaller working area. As the orange
speed limit changes no device settings, it is possible to have fast movement in the middle of the
working area, while moving slowly at the extrema. A linear stage for example will need some
acceleration time anyway. Depending on the speed setting, the working range also changes. After
pressing “Apply”, the quDIS automatically adjusts to these parameters. This setting process can
be seen in the progress bar below. If the quDIS has reached the required operating point, the
quDlS is ready to measure.

en Waorking Range x
Working Range Complete working
Single pass lengths. range of the quDlIS

. . For dual pass reflection divide distance and speed by 2.
adjustable triangle for

the distance range Speed

adjustable square for
the target speed

—~

Distance

Operating Point Approach

\.

Figure 10: Working range window

progress bar until
measurement is
possible
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85 Interfacestab

Here, ethernet, quadrature and HSSL can be selected for the respective axes with the required
parameters. The angle measurement can also be enabled here, and the required parameters can
be entered (see angle 8.5.3 Angle measurement).

5% quDlIs - Daisy

Sample Time|40 ps

-

Position Alignment Interfaces
Interface Settings
Ethernet
MAC High Word 0000 IP Address 0.0.0.0
MAC Low Word 0000 Subnet Mask 0.0.0.0
Gateway 0.0.0.0

Quadrature Axis 1

Quadrature Axis 2

Quadrature Axis 3

O X

Device Preparing )

Enable ] Enable ] Enable ]
Resolution 0 nm Resolution 0 nm Resolution 0 nm
Clock 0ns Clock 0ns Clock 0ns
Average Time 80 ns | Average Time 80 ns | Average Time 80 ns =
Zero on reset :‘ Zero on reset :‘ Zero on reset :|
Deviation checking [ ] Deviation checking [ ] Deviation checking [
Tolerance Time 0ns Tolerance Time 0ns Tolerance Time 0ns
Tolerance 0 nm Tolerance 0 nm Tolerance 0 nm
Status . Status . Status .
HSSL Axis 1 HSSL Axis 2 HSSL Axis 3
Enable ] Enable ] Enable ]
Clock 0ns Clock 0ns Clock 0ns
Gap 0 Gap 0 Gap 0
Bits 0 Bits 0 Bits 0
Resolution 1pm ¥ | Resolution 1pm ¥ | Resolution 1pm -
Average 80 ns v Average 80 ns - Average 80 ns -
Use LVDS ] Use LVDS ] Use LVDS [l
Angle Measurement
Enable ]
Distance 1-2 0 pm
Distance 1-3 0 pm
Figure 11: a: Ethernet
b: A-quad-B interface
c: HSSLinterface
d: Angle measurement: Angular position instead axis 2,3
85.1 Ethernet

The PC connection to the quDIS can also be made via Ethernet. To do this, the quDIS must be
connected via the USB3.0 port and the necessary network settings must be entered in the

ethernet wi

ndow.

www.qutools.com
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8.5.2 A-quad-B and HSSL interfaces

There is an HDMI connection for each axis of the quDIS. A-quad-B and HSSL are available as
interfaces for long and high-resolution measurements. The interfaces use different pins of the

HDMI connector.

A-quad-B (quadrature) interface

A-quad-Bis a digital interface that allows high resolution over a large range of data. It consists of
two differential signals A and B. Every edge of a signal represents an adjustable change of
displacement. The two signals have different phases with respect to the displacement, ie.,
depending on the direction of motion, the edges of signal A or signal B appear earlier. This allows
to determine the direction and to keep track of the displacement continuously. Before output,

positions are averaged over an adjustable time.

The signals depend on three parameters:

Displacement . -

Reso- Clock
[ution

Resolution

Average time

Figure 12: Diagrams of signals

The minimum time interval between
two edges of a single signal. The
minimum signal period is two times
the clock value; the minimum time
interval of steps (edges of different
signals) is clock/2.

The displacement represented by one
step (a pair of edges in different
signals).

Averaging time for the samples.

The combination of resolution and clock parameters defines a speed limit of max. speed = 2
Res / Clock. If the target velocity exceeds that limit, the A-quad-B interface cannot follow, and
the error signal is raised. (It is also raised if the displacement measurement is invalid.)

Example: Clock = 40 ns, Res = 65 nm: Limit=3.25 m/s

Example: Clock = 1 ps, Res = 25 pm: Limit = 25 pum/s

24 quDIS Manual
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A-quad-B settings in Daisy (Interfaces tab)

Quadrature Axis 1

Enable

Resolution
Clock
Average Time 10,24 ps -
Zero on reset |

Deviation checking

Tolerance Time 20ns
Tolerance
Status @

Figure 13: Setting tab of A-quad-B

The A-quad-B signal can be enabled separately for
every axis. The displacement represented by a pair of
edges is adjusted by the “Resolution” parameter. It
ranges from 1 pm to 1 mm, or from 1 n degree to 1
degree. “Clock” is the minimum time interval
between two edges (40 ns ... 1.3 ms). The “Average
Time” determines how many samples are averaged
before output. “Zero on reset” means that the A-
quad-B interface transmits virtual displacements
that are caused by pressing the Reset button. If this
box is not checked, a displacement reset has no effect
at the interface. Measurement error and speed error
can be signalised on the hardware error output and
the “Status” indicator in the settings box. The error
detection is switched on or off with “Deviation
checking”. An error is detected if a deviation of
“Tolerance” (1 pm .. 1 mm) or more lasts for the
“Tolerance Time” (20 ns ... 1.3 ms) or longer.

www.qutools.com
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HSSL protocol

HSSL (High Speed Serial Link) is a synchronous serial protocol with two signal lines: CLK (clock)
and DOUT (data out). The rising edge of CLK signals the presence of a new bit on DOUT.

The quDIS sends the current
displacement value of the respective

1 Bits  axis repeatedly without any header or

-

Gap=1

| CLK

framing, coded in two's complement.
Between two values, clock ticks may be
left out to allow a reader to synchronize.
The values have adjustable length and
resolution of up to 48 bits / 1 pm. They

DOUT

Figure 14: DOUT and CLK diagram

HSSL settings in Daisy (interfaces tab)

HSSL Axis 1

Enable Disabled -
coc
Resolution 1.024nm -
Average 320 ns -
Use LVDS N

Figure 15: Setting tab of HSSL

>t are identical with the position displayed
inthe GUI and can be reset in the same
way. Before output, positions are
averaged over an adjustable time.

The HSSL feature can be switched on per axis. The
period of the clock signal is adjusted with the “Clock”
parameter in the range from 40 ns to 2.5 ps. To allow
synchronization, the clock signal can be paused
between two displacement values. “Gap” determines
the number of clocks left out and ranges from 0 to 63.

The “Bits” parameter regulates the number of bits a
single HSSL value consists of (8 .. 48) while
“Resolution” determines the physical distance
represented by that value and ranges from 1 pm to
1.1 m. The average time for the samples can be
chosen between 80ns and 2.6ms.

“Use LVDS” allows to use the differential LVDS output
pins “POS-A" and “POS-B” instead of the regular LVTTL
pins “DATA-OUT” and “CLOCK-OUT” (see below).
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Every HDMI connector provides a quadrature signal and a serial position signal (HSSL) for its
associated axis. The quadrature signal is differential; the serial signal is single ended.

The levels of the quadrature signal conform to the low-voltage differential signaling (LVDS)
standard. LVDS is a current output and requires an appropriate termination in the range of 90 R
to 130 R. A logical one is represented by Unigh on the P-POS pin and Uiew on the N-POS pin; a
logical zero by Uiow on the P-POS pin and Unign on the N- POS pin.

Load

100R

Typ L\/DS Ulo\,\/

+1.15V

135V

The Levels of the serial signal conform to LVTTL; Uiow represents a logical zero and Unign a logical

one.

Load

No Load

|

HDMI connector

Typ LVTTLU low

+0.2V

D2+
D2-SHILED
D2-

D1+
D1-SHIELD
D1-
DO+
DO-SHIELD

DoO-

CLOCK+
CLOCK-SHIELD
CLOCK-
CEC

(NC)
DDS-CLOCK
DDS-DATA
GROUND
+5V
HOT-PLUG

Typ L\/TTL Uh\gh

+3V

Pin assignment HDMI connector

HDMI signal name Pin quDlIS signal name
D2+ 1 N-POS-A
D2-SHIELD 2 GND
D2- 3 P-POS-A
DO+ 74 P-POS-B
DO-SHIELD 8 GND
DO- 9 N-POS-B
D1+ 4 N-POS-ERR
D1-SHIELD 5 GND
D1- 6 P-POS-ERR
DDS-DATA 16 DATA-OUT
DDS-CLOCK 15 CLK-OUT
HOT-PLUG 19 POS-CON
+5V 18 +3V3
GROUND 17 GND
SHIELD |CASE| GND /CASE
CLOCK+ 10 NC
CLOCK-SHIELD 1 NC
CLOCK- 12 | NC
CEC 13 NC
(NC) 14 NC

www.qutools.com
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Name Description Levels
P-POS-A Differential quadrature signal A LVDS
N-POS-A Complementary differential quadrature signal A LVDS
P-POS-B Differential quadrature signal B LVDS
N-POS-B Complementary differential quadrature signal B LVDS
P-POS-ERR Differential error signal, high active LVDS
N-POS-ERR Complementary differential error signal LVDS
DATA-OUT HSSL serial output: Data LVTTL
CLK-OUT HSSL serial output: Clock LVTTL
+3V3 Power supply, max. 300mA 3.3V
GND Ground -
GND/CASE Ground -
POS-CON Input, high active, signals a connected device LVTTL
NC Not connected -
Table 1: PIN description
28 quDIS Manual www.qutools.com


http://www.qutools.com/
http://www.qutools.com/

qutools | s

8.5.3 Angle measurement

If an angle measurement is made, the sensor head must be adjusted (see 6.1.1 Align collimated
single sensor axis). In the Daisy, the signal per axis is set to the maximum in the alignment tab.
To be able to measure, the contrast must be greater than 2000.

After successful adjustment navigate to the interface tab and activated the angle
measurement and enter the lateral distances between the collimators in mm.

There are collimator distances 1-2 and 1-3. The 1 represents the fixed collimator.

8.6 Single- and dual-pass

While aligning a sensor head, a phenomenon called dual pass can get visible. In this case, the
measurement laser is reflected on the mirror back to the collimator and fiber end and then
reflected to the mirror from the glass end of the fiber via the mirror and finally back into the fiber.

This gets visible when the double of the path length is displayed in the Daisy because the laser
beam passes the measurement distance twice due to the alignment and the reflection on the
glass end of the fiber.

8.7 Ambient Measurement Unit (AMU)

The quDIS Ambient Measurement Unit (AMU) is designed to
compensate refractive-index changes induced by temperature (T),
pressure (p) and relative-humidity (rH) fluctuations with an overall
accuracy of 1 ppm. For an accurate compensation measurement
within the AMU specifications, it must be noticed that temperature,
pressure, and relative humidity gradients are assumed to be
constant along the working range, as the AMU sensors probe local
variations of the environmental parameters.

A quDlS software update is required to operate the AMU. For further
instructions about where to download and install the software,
please consult 7. Software installation and configuration of the
manual. Before you can use the AMU in combination with your quDIS
device, you have to load the feature.ngc file in the Daisy software.
Here you have to enter the unlock key provided. After doing so restart
your device. In order to work correctly, the AMU has to be connected
before starting the quDIS.

Once the AMU-compatible software version has been flashed in the
quDlIS, connect with the CAT 5e F/UTP patch cable the AMU (RJ45
side) to the quDIS (Sensor output, 9pin D-SUB side).
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Start the Daisy software and in the alignment-tab window adjust the working range settings
according to your applications needs. In the panel AMU Sensor, you can see the LED which
displays the connection status of the AMU.

Sample Time 10.24 ms ~ Device Ready

Position Alignment Interfaces AMU Sensor

Connected
Used for correction  Measured freeze
Temperature 25.263 °C 25.263 °C D
Air Pressure 953.66 hPa 953.66 hPa ]
Relative Humidity 40.471 % 40.471 % D
Index of Refraction  1.00024785
Axis 1 Axis 2 Axis 3
AMU Correction mode AMU - |AMU - AMU e

Underneath you find the temperature, pressure and relative humidity values which are used for
the correction and are measured live by the AMU. You can freeze the three values individually
by checking the box next to it. Doing so will keep the current parameter measured in the “used
for calculation” box, while keeping the “measured” value up to date. Below this is displayed the
value of the refractive index. By selecting the combo boxes you can choose to which axes you
want to apply the AMU correction.
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This paragraph describes the distance and angle measurement with Daisy in detail. Initially, the
sensor head must be aligned as described in Align collimated single sensor axis and
connected to the quDlIS.

The quDlIS connected to a PC via USB can then be started. To do this, set the power switch to "1"
on the back and then press the ON / OFF button on the front until it lights up blue. The quDIS
needs some seconds for start-up. The USB-connection can be established after some seconds.
When starting the Daisy.exe it will try to initialise the USB connection to the quDIS.

Now the Daisy.exe can be started (initially the quDIS may have to be flashed, see 7. Software
installation and configuration).

This usually takes about 1 minute and is indicated by the state of the light in the upper-right
corner. If “Device Ready” is displayed, the measurement can be started. In the Position tab.
When the start procedure is completed, the curves in the diagrams are stabilized.

The contrast of the axes can now be viewed in the alignment tab and the working range can be
set. To do this, the Working Range window is opened with the corresponding button. Both the
working range and the speed of the target can now be set there by adjusting the triangle and
square limits. By pressing “Apply” the parameters are saved and the quDIS adapts to them -
shown in the “Operating Point Approach” diagram.

F# quDls - Daisy @ quDls - u} X

Sample Time | 10.24ms ~ Device Ready -
== Warking Range

Positon  Alignment  Interfaces

Alignment View Working Range
xis xis Axis 3 Single pass lengths.
Ao 18 h Working Range Reflection|Single Pass | Single Pass v || Single Pass v For dual pass reflection divide distance and speed by 2.

al

’ 4

515 mm 1.53m

116 mm 193m

Cancel Apply

'(

H
‘\' I H\ ‘

\

l

Operating Point Approach

“ My

iy

Close
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Relative measurement

As described in 8.3, the measurement can now be carried out with its corresponding diagrams
and values.

Angle measurement

As described in 8.5.3, the angle measurement is activated in the Interfaces tab and the distance
between the collimators is entered in mm. The position tab now shows the relative angle
changes in relation to the two other collimators.

With “Rest All” the "zero position" to the target can be set.

% quDlIs - Daisy @ quDIS — O X
Sample Time | 10.24ms ~ Device Ready
Position Alignment Interfaces

Relative Position and Angles Reset Al ® = @ e

Axis 1 -1.0951 pm Angle Axes 1, 2 3.6924 mdeg Angle Axes 1, 3 2.6609 mdeg

Figure 16: Position tab with angle measurement
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10. Quick-start-guide

1. Tobegin a measurement, connect the quDIS to a computer via USB and ensure it is
switched on.

2. Start Daisy.exe.

3. The working range can now be set in the alignment tab by opening the Working Range
window. Here, by moving the triangle and square, the working range and the speed of the
target can be set and applied with "Apply". After the alignment process “Device Ready” will
light up green. When looking at the contrast, it must be higher than 4000.

4. Device Ready can be seen in the top right corner of the Position tab. Wait until the green
light comes on and the position curves have stabilized.

5. After the alignmentis finished, the quDIS should now display correct position values on all
three displays in the position tab.

For FAQ see chapter 11.
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11. FAQ / Troubleshooting

Problem The relative displacement is approximately twice the actual displacement.

Cause The Cavity is aligned in dual pass. Due to the nature of the Fabry-Perot cavity
formed between the target and the end of the optical fiber, frequencies
corresponding to multiple cavity roundtrips can also be present in the signal,
and the measurement algorithm has fallen into the dual-pass frequency.

Solution To correct a dual pass problem, either change to dual pass in alignment tab
(8.6) or align to single pass (6.1.1)"

Problem The quDIS does not achieve the status “Device Ready”

Cause The quDlIs start-up is still running or failed.

Solution Wait 2 more minutes. If “device ready” is not achieved, try restarting both
quDlIS and Software. If still not working contact your distributor.

Problem The Daisy software warns that the firmware version does not match the
software version.

Cause In many cases new software packages come along with new firmware files.
The software can work correctly only if the matching firmware is installed.

Solution Run the flasher tool “nhflash(.exe)” of the new software package and press
“Flash” to update the firmware.

Problem Despite attempted optical alignment, no position data are displayed in the
position tab and only small or no fringes are visible in the interferogram in
alignment tab

Cause Poor alignment

Solution Attempt to realign the optics so that more light is captured by the sensor
head(s).
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