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7 HOQM20 Quartz Monitor

1 INTRODUCTION

HOQM20 Quartz Monitor software measures film thickness and rate during a thin film deposition
process. The application displays information about the measured values of thickness of the de-
posited layer and also the deposition rate for two separate channels

The software allows monitoring and display of live deposition data in chart format, data logging
and also historical data review. The application supports remote monitoring via a computer or
tablet with LAN connection. Remote monitoring is achieved simply by running the QM application
as server on any computer which is connected to the QM device. If server hasn’t been installed yet
(for example during software installation), it is automatically installed and run during first run ap-
plication with administrator privileges. Next we have to run Quartz Monitor on tablet or computer
where we want lead monitoring deposition process by entering the communication parameters of
server.

Quartz Monitor Server is run as service of windows and it is transparency.

Hositrad Holland B.V
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HOQM20 Quartz Monitor 8

2 SYSTEM REQUIREMENTS

HOQM20 Quartz Monitor supports Windows 7, Windows 8 and Windows 10.

The program automatically adapts itself to the operating system on which it runs, eliminating the
need for manual settings.

Recommended system configuration:

CPU - Intel Pentium or processor equivalent to industry standards with 500 MHz or faster
¢ Memory - 128 MB RAM
e Hard drive - 15 MB free hard disk space .

¢ Operating Systems - Windows 7, Windows 8 and Windows 10

Hositrad Holland B.V
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9 HOQM20 Quartz Monitor

3 INSTALLATION

3.1 SOFTWARE

In order to install software run the HOQMZ20 Setup x.x.x file. Installation wizard will open.

Notice: Installation should be run with administrator privileges.

) oM Setup 305,050 02.02 ;

Open
Open using Resource Hacker

f.] Run as administrator
Add to Start menu
Troubleshoot compatibility
Pin to Start

E Scan with Windows Defender...

Figure 3.1: Run install with administrator privileges

Follow the direction in the installation wizard.
1. Select destination location where should Quartz Monitor be installed.

_15! Setup - Quartz Monitor -

Select Destination Location
Where should Quartz Monitor be installed?

Setup will install Quartz Monitor into the following folder.

To continue, click Next. If you would like to select a different folder, dick Browse.

C:\Program Files (x86)\Quartz Monitor Browse...

At least 12,4 MB of free disk space is required.
=

Figure 3.2: Select location of software

Hositrad Holland B.V
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2. Select additional shortcuts for application on desktop.

jE'r’ Setup - Quartz Monitor —

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Quartz
Moniter, then click Next.

Additional shortouts:

Figure 3.3: Select additional shortcuts

3. Install application.

f[E' Setup - Quartz Monitor -

Ready to Install
Setup is now ready to begin installing Quartz Monitor on your computer.

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

Destination location:
C:\Program Files (x86)\Quartz Monitor

< Back Install Cancel

Figure 3.4: Ready to install

Hositrad Holland B.V
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11 HOQM20 Quartz Monitor

4. Application install in progress.

i5! setup - Quartz Monitor — X
Installing &
Please wait while Setup installs Quartz Monitor on your computer. = AN
Extracting files...

C:\Program Files (x86)\Quartz Monitor\ManageService.exe

Figure 3.5: Install in progress

5. Install driver for USB.

@ FTDI CDM Drivers e

FTDI CDM Drivers

Click ‘Extract’ to unpack version 2.12.24 of FTDI's Windows
driver package and launch the installer.

www ftdichip .com

| Bact | Cance

Figure 3.6: Install driver USB

Hositrad Holland B.V
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6. Extract required files

@ FTDI CDM Drivers

Extracting Files
FreeExtractor is extracting the compressed files in this archive.

Please wait while the files in this archive are extracted.

Extracting i386/ftdibus.sys ...

I | Cancel

Figure 3.7: Extract required files for USB driver

Device Driver Installation Wizard

Welcome to the Device Driver
PN Installation Wizard!

N

This wizard helps you install the software drivers that some
computers devices need in order to worlk.

To continue, click Nexd.

et > Cancel

Figure 3.8: Finished extract files driver USB

Hositrad Holland B.V
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13 HOQM20 Quartz Monitor

7. License agreement

Device Driver Installation Wizard

License Agreement N\
N,
-_ To continue, accept the following license agreement. To read the entire
% agreement, use the scroll bar or press the Page Down key.
IMPORTANT NOTICE: PLEASE READ CAREFULLY BEFORE A

INSTALLING THE RELEVANT SOFTWARE:

This licence agreement (Licence) is a legal agreement between you
(Licensee or you) and Future Technology Devices Intemational Limited
of 2 Seaward Place, Centurion Business Park, Glasgow G41 1HH,
Scotland (UK Company Number SC136640) (Licensor or we) for use of
driver software provided by the Licensor(Software).

BY INSTALLING OR USING THIS SOFTWARE YOU AGREE TO THE w

@1 accept this agreemen Save fs Bt
(01 don't accept this agreement

< Back Next = Cancel
Figure 3.9: License agreement for Install driver USB

8. Install USB driver finished

Device Driver Installation Wizard

Completing the Device Driver

!:;Q\ Installation Wizard

The device driver installation wizard did not update any of your
software for your hardware devices because it was not better than
the software you cumently have installed.

Driver Name Status

~/ FTDI COM Driver Packa... Readyto use
»” FTDI CDM Driver Packa... Readyto use

Bact Cancel

Figure 3.10: Install driver USB finished

Hositrad Holland B.V
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9. Install program finished.

155 Setup - Quartz Monitor —

Completing the Quartz Monitor
Setup Wizard

Setup has finished installing Quartz Monitor on your
computer. The application may be launched by selecting the
installed shortcuts.

Click Finish to exit Setup.

Figure 3.11: Install finished

Hositrad Holland B.V
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15 HOQM20 Quartz Monitor

3.2 DEVICE

Device installation is required when HOQM20 have hardware RS 232 / RS 485 / USB to communi-
cate with computer. Then to correctly communicate HOQM20 with software you should check:

o if the USB drivers has been installed correctly (only in case of USB hardware)

¢ what is number of COM port

3.2.1 USB DRIVER INSTALATION

To install drivers for USB hardware follow the steps below:

1. Conect HOQM20 to USB of computer

2. Open Device Manager - in order to open window Device Manager click right button of mouse
in Windows Start and select Device Manager with list which will be showed.

Programs and Features
Maobility Center

Power Options

Event Viewer

System

Device Manager

Network Connections

Disk Management

Computer Management
Command Prompt

Command Prompt (Admin)

Task Manager
Control Panel
File Explorer
Search

Run

Shut down or sign out

Desktop

Figure 3.12: Open device manager

Hositrad Holland B.V
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3. Check If drivers has been installed automatically - when driver has been installed automati-
cally by system, in windowDevice Manager section Ports (COM & LPT) you could found regis-

tration: USB Serial Port (COM x). That means, USB driver has been installed successfully.

& Device Manager - O

File Action View Help

s @ HE B

v & work_home

& Audio inputs and outputs
3 Batteries

9 Bluetooth

[ Computer

== Disk drives

I Display adapters

i Firmware

& Human Interface Devices
=n |DE ATA/ATAPI controllers
4% Imaging devices

? Jungo

= Keyboards

L1 Memory technology devices
@ Mice and other pointing devices
E Madems

[ Monitors

? Network adapters

L Other devices

#§ Ports (COM&LPT)
8 USB Serial Port (COM4)

= Print queues
= Printers

O Processors
3 Sensors

Figure 3.13: Driver USB installed

Otherwise you see exclamation mark beside not installed device. Then you have to install USB

driver manually.

& Device Manager - [m]

File Action View Help

e @ E Hm T

v & work_home

i Audic inputs and outputs
i Batteries
€ Bluetooth
3 Computer
= Disk drives
[l Display adapters
B Firmware
fi# Human Interface Devices
=8 IDE ATA/ATAPI controllers
3% Imaging devices
& Junge
= Keyboards
{1 Memory technology devices
@ Mice and other pointing devices
W8 Modems
[ Monitors
@ Multi-port serial adapters
&P Network adapters
&7 Other devices
v @ Ports (COM&LPT)
& MOXA UPort COM Port 1 (COME)

§_MOXA UPort COM Port 2 (COMT)
= Print queues
32 Printers
[ Processors
[ Sensors
B Software devices
i Sound, video and game controllers
S Storage controllers
= System devices
§ Universal Serial Bus controllers

Figure 3.14: Driver USB no installed

Hositrad Holland B.V
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4. Install driver USB manually - in order to install driver USB manually follow the steps below.

(a) select USB device to install - select device to install driver by click right mouse button.
From popup menu choose Update Driver Software.

M Device Manager - O X

File Action View Help
s @ E @Bm =

v & work_home A
iy Audic inputs and outputs
i Batteries
e Bluetooth
[ Computer
s Disk drives
[ Display adapters

B Firmware

) Human Interface Devices

*m IDE ATA/ATAPI controllers

<i% Imaging devices

& Jungo

= Keyboards

[} Memory technology devices

G Mice and other pointing devices

E Modems

[ Monitors

' Multi-port serial adapters

5 Network adapters

E” Other devices

@ Ports (COM &LPT)
& MOXA UPort COM Port 1 (COME)
§# MOXA UPort COM Port 2 (COMT)
i USR Serial Port

= Printc Update Driver Software...

<

= Printe Disable

0O Proce: Uninstall

3 Sensol

0 Softw: Scan for hardware changes
i Sound .

G Storag Properties

B= System devices
§ Universal Serial Bus controllers

Figure 3.15: Select USB device to install

(b) choose option Browse my computer for update driver software

B Update Driver Software - MAP SMS/MMS

How do you want to search for driver software?

—> Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

—» Browse my computer for driver software
Locate and install driver software manually.

Cancel

Figure 3.16: Choose manually option

Hositrad Holland B.V
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(c) selectfolderthat contains files driver for HOQM20 . Driver files has been installed during
software installation. You can find him in program directory (default:
c:/Program Files (x86)/Quartz Monitor/Drivers)

x
& B Update Driver Software - MAP SMS/MMS
Browse for driver software on your computer
Search for driver software in this location:
C:\Program Files (x86)\Quartz Monitor\Drivers v Browse...
Include sub Browse For Folder X
Select the folder that contains drivers for your hardware,
PerflLogs ]
— Let me Program Files
This list Program Files (x86) iver
software v Quartz Monitor
v Drivers
amdéd
386
Static
ProgramData E Cancel
Recovery
Sustem Vnlume Infarmatinn v
Folder: Drivers
o] o
Figure 3.17: Select location files driver of USB
(d) confirm location of USB driver files by click Next
X
<« I Update Driver Software - USB Serial Port (COM4)
Browse for driver software on your computer
Search for driver software in this location:
| C:\Program Files (x86)\Quartz Monitor\Drivers v Browse...
Include subfolders
—> Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.
Cancel

Figure 3.18: Confirm driver USB location

Hositrad Holland B.V
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(e) finished

4 B Update Driver Software - USB Serial Port (COM4)

The best driver software for your device is already installed

Windows has determined the driver software for your device is up to date.

USB Serial Port
- erial Por

Close

Figure 3.19: Install driver USB finished

3.2.2 CHECK COM PORT NUMBER

In order to read port COM number which was set automatically by system for HOQM20 during
connected interface of device to computer you have to open window Device Manager (how open
Device Manager see chapter 3.2.1 USB Driver Installation) and read from section Port (COM & LPT)
number of COM. Number of COM is required to correctly fill communication parameters during

configuration device for serial port interface.

A Device Manager

File Action View Help

e m HEm P

v & work_home
i Audic inputs and outputs
@ Batteries
€ Bluetooth
3 Computer
. Disk drives
[ Display adapters
3 Firmware
i Human Interface Devices
== |DE ATA/ATAPI controllers
35 Imaging devices
& Jungo
=2 Keyboards
[ Memory technology devices
@ Mice and other pointing devices
B Modems
@@ Monitors
3 Network adapters

v K7 Other devices
K MAP SMS/MMS
v i Ports (COM & LPT)
W USB Serial Port (COM4)

T PIINE queues
=0 Printers
[ Processors
[3 Sensors
B Software devices
i Sound, video and game controllers

v G Storage controllers
Gu Microsoft Storage Spaces Controller
Em System devices
@ Universal Serial Bus controllers
= WSD Print Provider

Figure 3.20: Check number port COM

COM port number you find in bracket beside text USB Serial Port. From example above you can

recognize port as COM4.

Hositrad Holland B.V
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4 USING SOFTWARE

4.1 RUN APPLICATION

In order to run application HOQMZ20 Quartz Monitor go to directory path where software has been
installed and run file HOQMZ20.exe . Defaultinstall pathis “C:/Program Files (x86)/Quartz Monitor”.
Application first check If server (service) has been correctly installed and runned. When one of
those things wasn’t executed, program automatically make required steps but need administrator
privileges. When program not have administrator privileges, user will be informed. In this sit-
uation, program should be close and run with administrator privilege. This operation allows to
transparency installed and started server as windows service.

For this purpose, click right mouse button on file HOQM20.exe and select option Run as administra-
tor

Application Tools  Downloads
Open
Open using Resource Hacker

Manage
ywnloads G Run as administrator
Name Add to Start menu
;-Q-‘ QM20.exe Troubleshoot compatibility
Pin to Start
Ea Scan with Windows Defender...

Figure 4.1: Run application as administrator

ManageService can be used to check correct installation and run server. This software is a part of
tools which was installed during the application installation. It can be found in the main application
directory (default directory path C:/Program Files(x86)/Quartz Monitor/ManageService.exe.

Hositrad Holland B.V
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Manage QMB6 Service
Service state

SERRVICE RUNNING

Stop

Start

Date Message

€<

version: 1.1.0

Instal

Uninstall

Figure 4.2: Manage server

Hositrad Holland B.V
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Software ManageService can read read and control the state of the server. Possible states of server
are:

e SERVICE NOT INSTALLED
e SERVICE STOPPED

e SERVICE RUNNING

For correct operation of application HOQMZ20 Quartz Monitor service (server) must be running.
Field Service state should display as SERVICE RUNNING. When service (server) is in another state
we should install and start it. Both operation can be made using corresponding button:

e [nstall - allows to install software when is not installed

o Start - allows to start service (server)

Hositrad Holland B.V
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4.2 CONFIGURE COMMUNICATION

4.2.1 CONFIGURE SERVER

In order to configure server connection open tab Settings/Communication/Server. There are two
ways to achieve communication with server. The first method is to enter the communication pa-
rameters when these are already known. Parameters should be enter to fields:

e [P Address Service Drive

e Port Service Drive (default port is 5555)

The second method is to scan the network for looking servers by click button Scan network for
servers. The server is selected once it is found.

After filling in the required fields, click button Connect to server.

Monitor | Chart | Materials H Settings Logger

‘ Communication Application ‘ Device ‘ Tooling |

Server QM Devices

Server Settings

List available servers:

Server name Address IP Port Version ST EEEEEL
WORK_HOME 127.0.0.1 3.0.2 Address IP

Port Number: 5555

302 Local Server Reset

Select server {(computer) where are connected devices OM

Scan network for servers Connect to server

Figure 4.3: Server settings

After correctly setting parameters we should have communication with server. State of communi-
cation server will be displayed in main window of software.

.' Server connected

Figure 4.4: Server connection state

Hositrad Holland B.V
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4.2.2 CONFIGURE DEVICE

Each server contains its own list of devices. To create or configure device, open the tab Settings/
Communication/ QM Devices. First operation is to create a new device by click New Device. In this
window type name of device and defined type of device.

@ server connected ) pevice disconnected Selected device:
Monitor Chart

‘ Communication Application ‘ Device

Server QM Devices

Version: 3.0.5

Materials Settings

Tooling

Devices New device x
Device connected: ) : - -
Name device My Name Device
Select QM device from server Type device: Interface USB >

Create/modify device on server

Figure 4.5: Create device

Communication parameters are defined once the device is created. The list of parameters which
need to be filled depends on communication interface of device.

« Serial port:

- Baud Rate: speed data exchange with device (defaultis 115200)

- COM Port: number of COM port which was set by system for HOQM20 during connect
device to computer (how can check this value was described in chapter 3.2.1 CHECK
PORT COM NUMBER . When drivers for device is not installed you have to first install
them. How do it was described in chapter 3.2.2 USB DRIVER INSTALLATION ).

Hositrad Holland B.V
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Communication interface: |f€"'-'
COM Settings

Set Device Address

Device address will be valid after device reset.

Figure 4.6: COM Settings

e Ethernet

- IP Address: address IP of device HOQM20
- Port: port number of device HOQM20

Communication interface: |5’—"%" el -

TCP Settings

Set Load

Figure 4.7: TCP Settings

After correctly creating the device and configuring the parameters we should have communication
with device. State of communication device is displayed in main window of software.

@ server connected @ Dpevice connected e e vl 1y Name Device ~

Figure 4.8: Device connection state

Hositrad Holland B.V
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5 DEPOSITION PROCESS MONITOR

Data generated during deposition process can be monitoring from tab Monitor for two separate
channels. For each channel we have possibility measure time duration of deposition process and
follow average evaporation rate. Time and average evaporation rate are calculated from moment
click button Start. Button Clear reset a time and average rate.

@ Server connected @ Device connected Selected device: Version: 3.0.11
Monitor Chart Materials Settings Logger
Sensor 1 Sensor 2
Material: Material:
|Ag - Silver v ‘Ag - Silver v
Frequency: 5999381.5 Hz Frequency: 5999125.2 Hz
Thickness: 0.002 nm Thickness: 0.008 nm
Rate: 0.002 nm/s Rate: 0.038 nm/s
Avg Rate: 0.00005 nm/s Avg Rate: 0.00019 nm/s
Time: 00:00:40 [ Stop Time: 00:00:38
Choose unit Clear Choose Unit nm  ~ Clear
Crystal life Crystal life

0% 100% 0% 100%

Figure 5.1: Quartz monitor
Parameters which can be monitored are:

e (Cristal frequency
¢ Thickness layer

e Thickness rate

To correctly read data we should have connected quartz oscillator to device HOQM20 . In normal
operation the Frequency value is displayed, otherwise the Crystal Fail error message is displayed
which means that either the crystal isn’t connected or the crystal should be exchanged.

Sensor 2
Material:

‘f - Coppe ~
Grequency: Crystal FaiD
Thickness: 0.0000 nm

Rate: 0.000000 nm/s

Choose Unit o | | Clear

Crystal life

Figure 5.2: Cristal fail

Hositrad Holland B.V
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27 HOQM20 Quartz Monitor

Thickness and rate deposited layer can be calculated when material was selected. When material
isn’t chosen, thickness and rate will be 0. When we want check material parameters or change it,
we should go to tab Materials

Thickness and rate can be displayed in one of the following units:
e nm
e A

e kA

Material:
‘AJ - Gold v‘
Frequency: 5998950.20 Hz

Thickness: 0.0000 nm
Rate: 0.000000 nm/s

Choose unit

Crystal life

0% 100%
Figure 5.3: Clear thickness

Notice: When we start deposition process we should clear current calculated thickness deposited
layer using he clear button. Otherwise calculated thickness can be wrong.

In addition to frequency ,thickness and rate we are informed about state of crystal. Current state of
crystal is shown as value in percent. Information can be displayed in two different form:

¢ lifetime - decrease of quartz is show from 100 percent to 0

Crystal life
I

0% 100%

Figure 5.4: Crystal liveliness

¢ use - used of quartz is show from 0 to 100 percent

Crystal used

oy —

% 100%

Figure 5.5: Crystal use

Hositrad Holland B.V
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6 COLLECT DATA

6.1 ACQUISITION DATA

Before starting data acquisition we should configure path of directory where deposition process
data files will be created. This is done from tab Settings/Application. The section Acquisition data
can be found and is where the path is defined. In order to save data to log file field Live data log
should be checked.

Acquisition data

Live data Io Set Log File Path
g g

Figure 6.1: Configure acquisition

Important:Until path is defined or field Live data log will not be checked, the date will not be saved.

For data acquisition proceed to tab Chart. Tab contains tools button which allows control of data
acquisition. To control data acquisition we should used tools button Start / Stop.

P~ - Y : —
© & ® [ E P
Figure 6.2: Control acquisition
Each data acquisition process are saved in separate file. Name of file is generated automatically and

contains date and start time of process. As the data acquisition process we understand each range
time between start and stop data chart.

Notice: When data are saved in log file, path of output file is shown below chart.
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6.2 CHART

Chart displays measured data as a function of time. New data is automatically added to the chart.

Monitor Chart Materials Settings Logger I
— Frequency | — Thickness 1 — Rate 1 [ Frequency [ Frequency 2
[ Thickness1  [] Thickness ;
5999556 00 013 Rate 1 Orate 2
5505555 10 0,44 012 Grig ON/OFF
5g99554 00 ps2 Jom
5399553 00 04 o1
sam9552 00 0z |00
5299551 00 008
E 0,36 007
5889550 00 03 o
7 EE99640 D v 2 |ops
g comB 0 0z 5 fom E
T 5999547 00 3 3
3 oS |0 2
2 533945 10 3 om =
026
5389545 00 om
024 5
5299544 00
5999643 00 02 Jam
-0,02
5089542 00 02 oo
ARCE
5399541 00 S
5899540 0D . o
5389538 10 i EREIN Py
0 2 1 5 5 m 12 14 1 1B ;2 2 B
Time [s]
0% 00%

Figure 6.3: Chart

To start drawing of chart we use the same button from acquisition process. Chart data can be paused
and cleared.

Log file data can be loaded and displayed on the chart using one of tools button.

All saved data can be viewed on the chart. Note that although the chart allows to display selected
series data, all data is automatically saved even if it isn’'t displayed. Live data are saved to a binary
file and can be exported to a spreadsheet via the tools button. The unit field is used to change the
displayed unit on the chart and also to change the displayed material.
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6.2.1 ZOOM

6.2.1.1 ZOOMIN

To zoom in on a region of the chart, click and hold the left mouse button whilst dragging the mouse
form upper left to bottom right corners.

Frequency [Hz]

i

Monitor

requency 2

5999664 15
5999564 10
5999564 05
5999564 00
5399663 95
5999563 90
5899563 55
5999663 A0
5399663 745
5999663 70
5999663 55
5999663 B0
5999663 55
5999563 50
5999663 45
5399663 40
5999663 35
5399663 30
5999663 26
5999663 20
5999663 15

Chart

Materials

— Frequency 1

Settings
B X H &

o

g 10 12 14 18 18 20 22 24 26 28 30 32 34 3/ 3B 40 42 44 46 48 €0

Time [5]

Logger I
nit:

Frequency”  []Frequency 2
[ Thickness1
[JRate1

Grid ON/OFF

[ Thickness :
[JRate 2

6.2.1.2 ZOOM OUT

Figure 6.4: Zoom in

To zoom out, click and hold the left mouse button whilst dragging the mouse from bottom right to
upper left corners.

Monitor

AFrequency 2

Frequency [Hz]

5999564 05
5999564 00
4399663 95
5999863 90
4399663 55
4399663 B0
4399663 75
5999663 70
5999663 B5
5999663 B0
5999663 55
5999663 50
5999663 45
5999663 40

5999663 35

Chart

Material

— Frequency 1

S

Settings
B X H &

2 2 B B
Tirme [s]

Logger I

Frequency”  [dFrequency 2
[ Thicknsss1 ] Thickness :
[Rate1 [Rate 2

Grid ONJOFF

Figure 6.5: Zoom out

Chart data can also be moved. In order to move chart data we should click right mouse button and

move mouse.
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6.2.2 SELECT POINT

User has possibility read value in interesting place or measure a difference between two points.

In order to check value interesting point user should click on series data.

£5999565,20
59959565,10
55993565,00
5993564,90
5993564 80
5999564,70
5999564 50 5589 564,59
5593564 .60
5593564 40
599356430
5993564,20
£5999564,10
5999564,00
5993563,90
5599563 ,860
5593563 ,70
5993563 60
5993563 .50
59959563,40
5599563,30
5993563,20

Frequency [Hz]

i} 100 200 300 400 500 B00 700 800 900 1000 1100 1200 1300 1400 1500
Time [s]

Figure 6.6: Selected point

The next selected point causes a calculation of the difference between two point. Value of difference
is shown in upper area window (see red frame)

Freguency 1

5599565 20 909 @5.155
5599565 ,10
55999565 00
5593564 90
55999564 80
55999564 70
5999564 B0 5 929,g04.59
5999564 50
5593564 40
5599564 30
55999564 20
55999564 10
58999564 00
5999563 90
5599563 80
5599563 70
55999563 B0
55999563 50
58999563 40
55999563 30
58999563 20

Freguency [Hz]

0 100 200 300 400 500 BO0 700 500 900 1000 1100 1200 1300 1400 1500 16800 1700
Tirne [&]

Figure 6.7: Difference between points
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7 MATERIALS

Tab contains list of materials. Each material is defined as:

e material name
e formula
¢ density

¢ acoustic impedance.

Monitor Chart Materials Settings Logger I

Material Name Formula Density Acoustic Impedance  ~

or: phite 2,25 2,7 Add Remove

Save As Save

Load

Edit

Figure 7.1: Materials

Fields such as Density and Acoustic impedance are used for calculated deposition process parame-
ters.

User can add, remove and edit material. To edit material we should select item, change value and
click button Edit. To save list of materials we have two possibilities:

e save in current file via click button “Save”

e save in new file click button “Save As”
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8 SETTINGS

Tab contains settings for application and device.

8.1 COMMUNICATION

Tab contains settings about communication with server and devices

8.1.1 SERVER

Tab contains information about server to which the application is connected, list of available servers
to connect which are shown after scanned network and fields of communication parameters with
server. To scan available servers we should click button Scan network for servers. All computers
connected to the same local network of client are searched to find a server. To connect with server
we should fill communication parameter fields and click button Connect to server.

Monitor | Chart | Materials H Settings Logger

‘ Cormmunication Application ‘ Device ‘ Tooling |

Server QM Devices

Server Settings

Server name Address IP Port Version

ORK_HOME 27.0.0. 5555 3.0.2

Server version 302 Local Server Reset

>ele erver (computer) where are connected devices OM

Scan network for servers Connect to server

Figure 8.1: Server settings

8.1.2 QM DEVICES

Tab contains list available devices on server and gives us possibility to create new device, modify
or remove selected device and configure communication parameters of selected device.
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@ server connected @ Device connected

Selected device: [UMSEIS v

Monitor Chart Materials Settings
‘ Communication Application ‘ Device ‘ Tooling ‘
Server QM Devices
Devices
Communication interface: [None
Remove
Modify name New device

Create/modify device on server

Version: 3.0.5

Figure 8.2: Server devices

In order to obtain communication with device, user should choose the correct communication in-

are:

e Serial port

e Ethernet

8.1.2.1 SERIAL PORT

terface according to the device type and then input the appropriate parameters. Interface choices

Section contains communication parameters with HOQM20 which has hardware interface: USB /

RS 232 / RS 485.
Communication interface: |-* port ~
COM Settings
- ‘\\C’p’—
Bit: |8
Set Load

Set Device Address

Device address will be valid after device reset.

Figure 8.3: Serial port settings
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In order to obtain communication user should correctly set the following parameters:

e baud rate

¢ COM port

Parameters such as: parity, stop bits and data bits have default value and can’t be changed.
Important: Default baud rate is 115200.

In the case of the RS485 interface, the device address can also be set using field “Device address”
and button “Set Device Address”

8.1.2.2 ETHERNET

Tab contains communication parameters with HOQM20 which has Ethernet.

“amrmilinicstinn interfaca: ‘:f'% '?f‘ V‘

TCP Settings

Set Load

Figure 8.4: Ethernet settings
In order to obtain communication user should correctly set communication parameters:

e [P address

e Port.

Important: Port default is 502
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8.2 APPLICATION

Tab contains settings of crystal life, chart and acquisition data.

Monitor ‘ Chart ‘ Materials || Settings Logger
Comrmunication | Application Device | Tooling ‘

Crystal Life Settings

Crystal life range

Set range crystal 1 Hzl | Set range crystal 2

Crystal life mode
@ Crystal life O Crystal used

Chart Settings

Range of frequency series Chart window

alue Hz] Set range Chart windo [I D EI hh:mmss Set window
Acquisition data

[Live data og Set Log File Path

[0 Dummy Mode Refresh Data

Figure 8.5: Application settings

In section Crystal Life Settings user defined levels of quartz frequency which will be considered as:
» working correctly
¢ close to requiring replacement
 requires replacement

Level quartz frequency which will be considered as correctly working is defined as range between
maximum and warning value. Level of frequency below than warning is considered as being close
to requiring replacement (progress bar of crystal life on main window lights yellow). When fre-
quency is below than minimum value program show information Crystal Fail.

In section Crystal life mode we change visualization type crystal life on progress bar. Information
can be displayed in two different form:

¢ Crystal life - mode show lifetime of crystal. Decrease of quartz is show from 100 percent to 0

¢ Crystal used - mode displays quartz usage. Decrease of quartz is show from 0 percent to 100

In section Chart Settings we can define the parameter associated with range of chart data and data
acquisition.

Section Range of frequency series contains range of frequency values shown on chart. Where fre-
quency value is higher or less than defined range, data is not visible on chart. Option is activated
when value is outside the range otherwise range is scaled automatically. Section Chart window
gives us possibility define the data range of axis X. User sets the time window, much past data to
display. In section Acquisition data we defined path directory where data will be saved from process
deposition and can turn on/off data acquisition via set check box Live data log
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8.3 DEVICE

Tab contains parameters which we are set or read from/to HOQM20 .

Manitor ‘ Chart ‘ Materials H Settings Logger
Communication ‘ Application H Device Tooling

Window g@zem - Filter

S|

Device settings

Device Reset

External Oscillator
[ External oscillator 1 Device network settings

About device R —
CoHee Set device P
DHCP will be valid after device reset.

709021 Bootloader network settings

@ Use default IP bootioader

(O Use settings IP bootloader Set bootloa ade

Figure 8.6: Device settings

In section Windows size we defined how many sample readings of frequency should be in one sec-
ond.

Section Filter gives possibility determine parameters of filter which is use to frequency filtering.
In section Device settings we can remotely reset device via button Device Reset.

Section Device network settings is available when we use Ethernet hardware interface and gives
possibility to change IP address of QM device. User could set manually address IP and DHCP option.

Section Bootloader network settings is available when we use Ethernet hardware interface and gives
possibility to change IP address of bootloader QM device. Using option Use default IP bootloader
user define IP bootlader as default (192.168.0.200 ). Using option Use settings IP bootloader user
defined IP bootloader as set.

Important: Default [P address of HOQM20 is 192.168.0.200. Default port of HOQM20 is 502. De-
fault IP address of bootloader HOQM20 is 192.168.0.200.

All changed parameters in below section are valid after device reset.

¢ Device settings
¢ Device network settings

* Bootloader network settings

Section About Device shows information about parameters of HOQM20
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8.4 TOOLING

In this tab user can define tooling factor to calculate proper values of thickness in situation when
the crystal is situated slightly off-center from the main evaporation source and we can determine
parameters which is used to calculate rate of sample thickness.

| | 11 -~ ==
Communication ‘ Application ‘ Device H Tooling
Tooling factor Rate factor
Tooling factor range: 10% - 1000% l:l
Sample count to calculate rate Set
oriper [0 ] Fiter ot - B
Set tooling factor > l:l 23

Set tooling factor

Current tooling factor

Figure 8.7: Tooling settings

Tm

Toolingfactor = Tfs(T 5
app

)

Tfs - the initial value of tooling factor
T, — measured thickness with external device

Tapp - thickness read from the application

Section Rate factor determine how many last samples of frequency should take part in calculate
rate of thickness. Section also take parameters of filter « — f (more information about this filtr you
find: https://en.wikipedia.org/wiki/Alpha_beta_filter
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9 LOGGER

Tab contains information about all events which happened on device or application. In first con-

nection to device application reads all error information from device. Button Clear is used to clear
table of events.

Monitor Chart Materials Settings Logger I
Logger
Code Date Message ~
x0081  MonJan 919:30:14 2017 Unable to read crystal status (channel 1)
[0l Tue Jan 10 07:06:08 2017 Unable to open TCP port.

o5

101 Tue Jan 10 07:06:10 2017 Connected with devic
x0001  Tue Jan 10 07:07:23 2017 Unable to open TCP port
x0101 Tue Jan 10 O7: 017 Connected with d e

o OO0 O O O
L X < X
O o o O O

Conn ith s driver.

Unable to read firmware version

Figure 9.1: Logger
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