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APPROPRIATE MAINTENANCE INSTRUCTIONS IN THIS
MANUAL BEFORE ATTEMPTING TO OPERATE THE EQUIPMENT.
NOTWITHSTANDING MICRO PIONEER’S LIMITED WARRANTY,
MICRO PIONEER WILL NOT ASSUME ANY LIABILITY FOR
INJURY, LOSS OR DAMAGE TO PERSONNEL, PROPERTY OR
TO THE EQUIPMENT IF IT IS NOT CONNECTED OR OPERATED
PROPERY.

SERVICE AND REPAIR OF THE SYSTEM SHOULD BE LIMITED
TO QUALIFIED PERSONNEL ONLY. THE SYSTEM MUST BE
DISCONNECTED FROM THE ELECTRICAL POWER SOURCE
BEFORE SERVICING.

MICRO PIONEER RESERVES THE RIGHT TO MAKE CHANGES
AND IMPROVEMENTS IF THE SYSTEM, AS WELL AS IN THE
SPECIFICATIONS AND DESCRIPTIONS PROVIDED IN THIS
MANUAL WITHOUT PRIOR NOTICE. FOR ADDITIONAL
INFORMATION, PLEASE CONTACT:

MicroP Co., Ltd.

RM# 704 Dae-Ryung Post Tower 6"
50-3 Kasan-Dong, Geumcheon-Gu, Seoul 153-715 Korea
WWW.Mmicropioneer.com
TEL : +82-2-2083-8811
info@micropioneer.com

MicroP Co., Ltd. 3


http://www.micropioneer.com/

XRF-2000 Series Operating Manual

Table of Content

1. Introduction

1.1 SYSEM PUIMPOSE ...cceeiiiiieie ettt e e e ennnes 6
1.2 Principles of Operation .............uuuuiiiiiieeieeeeeiiee e e e e e e eenans 7
1.3 Typical SPECIfICAtION.........cviviiiiiiiiiiiiiieiiiiiee e 8
2. System Operation
2.1 Safety CoNSIAerations ...........ouvueiiiiii i e e e 10
2.2 RAIAtION SAFELY ... .uuvriiiiiiiiiiiiiiiiii i 11
2.3 Sit€ Preparation........ccoooeccciieeiiiiie e e e e 11
2.4 Software INstallation ..........oooevviiii e 12
2.5 Drive INSLAllation............uuuueiuiiiiiiiiiiiiiiiiiiiiiiieieieee e 13
2.5.1 Connect System t0 COMPULET ........ovvriiiiiiiiiiiii e 13
2.5.2 INStall DIIVEIS ..coooiiiiiieeeeeeeeeeee e 14
2.5.3 To Increase System Speed.........cccccvvvviiiiiiiiiiiiiiiiiiiiiieeeeeeeee 17
2.5 Running XRF-2000 SOftWAre .........cccceiiiiiiiiiiiiie e, 18
3. Main Window
L FlE MENU . 19
3.1.1 Config WINUOW ......ccvviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee ettt 19
3.1.2 AdMINIStrator LOGIN ........ccooviiiiiiiiiiie e 20
0 I T | P 21
B2 DISPIAY e ———— 21
0 X | 22
T o3 23
S5 MICIOP CO., Lt e e e 23
4. Main Toolbar
4.1 System Configuration ...........ccoceeeeiiiiiiiiiiie e 25
S Y= A I o ] U 25
4.3 SET Measuring TIME.......ccuuuiiiieiiiiie et e 25
4.4 View StatiStic WINQOW ..........oiiieieeieieeeiiie e e e e 26
A4 1 FIle MENU i 26
A e 41 Y 1= o U 27
4.4.3 Diff BIOCK MENU ... 28
4. 4.4 SETUP MENU ..ottt 29
4.5 Spectrum Window
4.5.1 Qualitative ANAIYSIS. .......uuuuruuriiiiiiiiiiiiiiiiiiiiiiiieeees 36
4.5.2 Editing and Manipulating Spectra..............cccccveivieviiiiieceeeiinn, 37
4.6 Camera Display WINOW. ..........coooviiiiiiiii 41
4.6.1 SUD BEAM. ... 42
4.6.2 Find beam Center .............uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiieiieenees 43
4.7 Stage Control WINAOW. .........cooviiiiiiiiiiiiiiiee e 46
4.8 PeriodiC Table. ..o 46
4.9 2D&3D Measure WINAOW. .........ccoevviiiiiiiiiieeeeeeeeeiiiie e eeeeeinis a7
N Tt R T (5] (= ) a7

MicroP Co., Ltd. 4



XRF-2000 Series Operating Manual

4.9.2 2D(POINT). ..cieeieeeee e 47

4.9.3 BD(SCAN). i ieieeiiiiiee e 48

4.9.4 3D(POINT) ..o e 48

o O I = U0 (0] 4 TS =T = 49
4.11 Set Measuring UNit. ... 49
4.12 Set DecCimal POINt. ... 50
4.13 Cal File SeleCt WINAOW ......ccocvuiiiiiiiiiii e 50
4.14 Recalibration WINAOW..........ooovueiiiiiiiiiieeeeeeee e 51
4.15 NeW Calibration ......couiie e e e e 52
4.15.1 Thickness Calibration. ...........cooeeevuiiiiiiiiiiiieeee e, 52

4.15.2 Quantitative Calibration.............ccccevvveiiiiiiiniie e 56

4.15.3 Plating bath Calibration ...............cccvviiiiiiiiie e, 62

4.16 System Adjustment WiNdOW...........cooooeieiiiiiiiee 67
o A o Tl U SR =TT 68
.18 LAMP it 68
4.19 SetY Stage AULO MOVE .......coovviiiiiiiiiii e 68
4.20 Auto Cycle MeasUremMeNt ........coooveeeeieeeeeeeeeeee e 68
4.21 Auto Cycle NUMDET ..o 68

LS o [0 XV IO I AV, (= L U 1 68
5.1 Loading SamPIe .....cccoeiiiiiiie e 68

5.2 AQJUST FOCUS. ....uiiiiiiiiiiiii e 68

5.3 Select Cal File and Click Start BUttoN...........ccoovvviiiiiiiiiiiecciieeeeiees 68

ST F= VT L (=T A= T Lo 69
7. TroublesShOOtiNg ....cccoieiiie e 69

Appendix

A. X-RAY FLUORESCENCE (XRF) oo 71
B. New Calibration fOr DiSK ... 73
C. New calibration for ROHS ... 80
D. Calibration fOr CSFP ....cun i e 85

MicroP Co., Ltd. 5



XRF-2000 Series Operating Manual

1. Introduction

1.1  System Purpose

XRF-2000 systems are designed to measure the thickness of multi
coating elements or detect the elements in analyzed samples and
determine their concentrations using X-Ray fluorescence (XRF).

The analysis performed by XRF-2000 series can by divided into three
categories:
® Thickness measurement — measure the thickness of multilayer
coating
® Qualitative analysis — Identification of the elements in a sample
and inspection of the acquired spectra on a comparative basis.
® Quantitative analysis — Quantitative determination of the
concentrations of the elements in a sample. This is performed
after carrying out calibration procedures, using a pre-analyzed set
of standards and empirical models, or via the fundamental
parameters method.
The system software (XRayV5) runs under Windows XP, Vista or higher.

XRF-2000 Series

MicroP Co., Ltd. 6
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1.2 Principles of Operation

XRF-2000 Series systems utilize the phenomenon that when a sample is
irradiated with x-ray radiation, the sample’s atoms are excited. As the
atoms return to their stable state, they emit x-ray photons (X-ray
Fluorescence — XRF).

Each element has its distinct characteristic emission lines. The energy of
these lines are documented in tables and stored in the computer’s
memory. A given sample’s elements are identified by comparing the lines
in the acquired spectrum to the corresponding element lines listed in the
system’s database.

The intensity (magnitude) of the element’s lines in the acquired spectrum
is related to its concentration or thickness. Increasing the concentration
or thickness of an element result is an increase in the intensity of the
fluorescent radiation characteristic of that element. By using empirical or
theoretical physical models, the system can provide precise qualitative
and quantitative analysis or thickness measurement.

XRF-2000 Series systems employ a proportional counter or Si PIN diode
detector to detect x-rays emitted from the sample. These detectors are
capable of acquiring a spectrum containing many lines from many
elements simultaneously. The counters or detectors convert the x-ray
photons to proportional electric pulses. These signals are amplified and
converted into a digital form by the Analog-to-Digital Converter (ADC).
The data of the accumulated spectra are stored and displayed on the
computer’s monitor as a spectra histogram.

Besides characteristic lines, any observed spectrum also contains
background signals, their characteristic dependent on many factors,
especially excitation conditions. In order to reduce background and
increase useful signal, X-ray high voltage and emission current can be
varied, as well as utilizing changeable special filters. All these allow
optimizing the spectrum of exciting X-ray beam for any given application.

ED-XRF analysis tools enjoy the following advantages:

® Broad concentration range from ppm (mg/Kg) levels up to 100%.

® Sensitivity to all the elements in the periodic table from
Magnesium to Uranium.

® Fast response: Typical analysis time is usually under a few
minutes.

® Simultaneous analysis of many elements.

® Non-destructive: The X-ray radiation does not leave any effects in
the sample after analysis. Rare or precious samples are well as
calibration standards can be tested an unlimited number of times
without losing any of their authentic properties.

® Flexibility of sample form: The sample may be in solid, powder,

MicroP Co., Ltd. 7
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liquid or thin film form; or even be a few layers of elements plated
on a thick base substrate. In most cases, samples are analyzed
with minimal preparations.

X-Ray Tube

Amplifier

v

Detector

Display

X-Rays

Sample Stage
1.3 TYPICAL SPECIFICATIONS

Input Power
115/220 VAC, 50/60Hz, 150W (maximum) Typically 220VAC 0.5A

Power Cable

The power cable will be supplied by the local MP representative to meet
IEC 224 or IEC 245 standards.

The inner wire diameter should be at least 0.75mm.

Fuse
On the Main Power: 2A

Power On/Off Switch

Once the AC input cable is connected from the system to the wall,
system power up and shut-down should be done using the On/Off switch
on the front right side of the system.

Connect to PC
Only one connection by USB Cable

XRF-2000 Series

USB Cable

XRF-2000Series PC

MicroP Co., Ltd.
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em Specifications

Input Power 110220 volts AC 50/60hz

l Proportional counter
DaaPot | USB Detector i PIN DIODE (150~260eV)
Temperature \ Automatic preamp and chamber Filters Motorized (Co, Ni Optional)
Control temperature regulation
- I i : Primary Mo, Ta, Ti, Ni, Al (Optional)
J Fowbll"lg | Precxsnon' laser assisted Filters Total 7 Filters
Sample Positioning | Laser-guided parts placement X-Y-Z Stages
o Automatic X-ray shut-off within 0.5 Preceaoa b ko
Safety Circuitry Ecconds, if chamber door opened i i Wilhlsra‘:?ﬁedlgha;”ﬁ-mm S‘Wm
uring measurement cushioned deceleration
Multi-Channel Analyzer Mouse or automatic controls
- e “Point and Measure”
Channels 1024, 2048, 4096, 8192 channels Positioning | 1 43D nesitioni
: Hi -~ ! e
Pulse Processing | @WMgmmpom EZ Loading A P
Temperature Control | Automatically regulated Stage closing door
X-Ray Source Camera System
5 Long life, tungsten target, WV 3 4
X-Ray Tube | miniaure spotsize Camera Digital, CCD, color, high-resolution
High Voltage 0-50kV, oil-cooled Display Image Monitor overlay video display
Tube Current | 0-1.0mA ReticleImage |~ Software generated target
XRF ‘ Large oil-filled tank encloses both X-RayBeam | Collimator Size displayed by softw
Housi X-ray tube and high vol
- d e & XRF Beam X-ray beam and camera optics are
Collimators Alignment auto aligned
Type | Single fixed or multiple (automatic) Lighting Long-life LED, adjustable
e Fi [ 01,02,0304 Dual Focus
Single Fixed Yo, ——
| 0.1 x0.3mm Other size (opion) Notmal , 10-20mm fixed one point (Optional)
Multiple Automatic
FS Total) 0.1,02,03,04,0.05x 0.3mm Dual ‘ 20-90mm fixed two point (Optional)

Detection System

Application

Calibrations

Single layer, multi-layer, alloy thickness
and composition, plus solution analysis

Conrection Functions - Drift correction by reference sample

Statistical Analysis

- Density correction

il Mean, maximum, minimum, range,
Staisties | Gondard deviation
Charts and Graphs | X-bar and range chart, histograms
Report Printing
Reports Five (5) custom report formats
Previewing | Instant previewing of reports
Custom Heading | Company name and logo
Parts Images | Sample picture can be printed on report
Qualitative Element Analysis
Method ROI'and peak distance method
Display Color spectrum with element labeling
Magnification | Magnifies/ highlights desired items
Stage Programs
2D Regular distance parts and surface
measurements
3D Topographical mapping of plating
thickness
Random Trregular distance parts measurement

Type H Type L Type PCB
Model Name Type H Type L Type PCB (slotted)
Chamber Dimensions 610W x 670D x 600H 610W x 670D x 490H 610W x 670D x 490H
Inside Chamber Dimensions 550W x 550D x 100H 550W x 550D x 30H Infinity x 30H
X-Y-Z Stage Travel 210W x 180D x 110H 210W x 190D x 30H 210W x 170D x 30H
Maximum Sample Weight S5Kg 3Kg 3Kg

These specifications are subject to change without notice due to product improvements.

MicroP Co., Ltd.

\e)



XRF-2000 Series Operating Manual

2. System Operation
2.1 Safety Considerations

® Standard Procedures
All standard safety procedures for operating electrical machinery should
apply to spectrometers of this series.

Each system is intended to be operated only as indicated in its Operation
Manual.

Maintenance work inside the machine should be performed only by
authorized personnel.

® Power Source

This product is intended to operate from a power source that does not
supply more than 230 volts RMS (in 220 volt version) or 120 volts RMS
(in 115 volt version) between either supply conductors or between supply
conductor and ground. A protective ground connection by way of the
grounding conductor in the power cord is essential for safe operation.

® Grounding the Product

This product is grounded through the grounding conductor of the power
cord. To avoid electrical shock, plug the power cord into a properly wired
receptacle before connecting to the product input or output terminals. A
protective ground connection by way of grounding conductor in the
power cord is essential for safe operation.

® Danger arising from loss of Ground
Upon loss of the protective ground, all accessible conductive parts
(including knobs and controls that may appear to be insulated) can
render an electric shock.

® Use the proper power cord
Use only the power cord and connector specified for your product and
valid in the country where the machine in installed. Make sure that both
are in good condition and do not use extension cables.

® Use the proper fuse

To avoid fire hazard, use only a fuse of the correct type, voltage rating
and current rating as specified.

MicroP Co., Ltd. 10
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2.2 Radiation Safety

XRF-2000 Series equipment is intrinsically safe from radiation hazards.
Every machine is inspected prior to its delivery, ensuring that level of
radiation anywhere around the sample chamber is not higher than the
ambient radiation in the free environment. The instruments are equipped
with safety magnetic switches to ensure that proper shielding is in place
during x-ray operation, avoiding a possibility of exposure to radiation.
Overriding safety features should not be done under any circumstances.
These features have been installed for your safety.

Depending on the country, personnel operating X-ray instrumentation
may have to be registered with the relevant health and radiation control
authorities and may be required to wear dosimeters to monitor their
exposure to radiation as well as to undergo annual medical examinations
to safe guard their health. Local radiation control authorities may require
that your instrument be registered with the relevant controlling bodies
and that you carry out periodic radiation leak detection tests to ensure
the ongoing safety in the utilization of the instrument.

You will need to check the relevant legislation and your compliance
thereof with the correct controlling bodies in your country.

2.3 Site Preparation

® INSTALLATION SITE

The system site should be free of excessive mechanical vibrations and
strong acoustical noise.  Strong electrical fields such as those
generated by arc welding instruments, induction furnaces, large electric
power lines, etc., can interfere with signals from the X-ray Detector and
decrease its resolution.

Please do not hesitate to consult the service agent if you suspect that
such problems exist.

® PHYSICAL ENVIRONMENT

Keep the system and its vicinity clean and dust-free; circuit boards and
components in the system and computer could fail due to an
accumulation of conductive dust or from corrosion.

Avoid extreme temperatures or high humidity. The recommended
operating temperature range is 20 - 25° C. Constant temperature
assures the stability of system calibration.

MicroP Co., Ltd. 11
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2.4 Software Installation

Make sure your computer is correctly connected and then turn on the
monitor and computer. XrayV5 is software of XRF-2000 series and
updated periodically. You can download it from MicroP Co., Ltd. web site
WWwWw.micropioneer.com.

The system has its own storage device as USB memory. When the
system is connected to computer, USB memory will be your hard disk
which is named XRF-2000.

XRayV5 includes many folders. Go to E:\XRayV5\Exe Folder and right
click on XRayV5.exe and send to->desktop (Create shortcut).

E=T{EoR 5
&\ [ > Computer » XRF-2000€) » XRayV5 » Bxe » ~ [%2 ][ search o
By Organize v X Views ~ . Open \; Burn
Name = Date modified Type Size
- 5 1. ko-KR 10/19/2011 9:04 AM  File Folder
[ Documents = W
. p %, Axinterop KIMDSHOW... 10/4/20119:22 AM  Application Extens... 13 KB
[E Pictures %] Axinterop. KIMUPDNLi... 10/4/20119:22 AM  Application Extens... 9KB
B Music %, Interop.KIMDSHOWLib... 10/4/20119:22 AM  Application Extens.., 13KB
More » @ Interop.KIMUPDNLib.dll  10/4/20119:22 AM  Application Extens... 11KB
v (% KimDLLV2.dll 10/15/2008 2:27 PM  Application Extens... 208 KB
Folders
(%, KimDShow.ocx 8/31/201110:34 AM  ActiveX Control 76 KB
B Desktop == .
B xre %, KimUpDn.ocx 2/2/201012:52PM  ActiveX Control 40 KB
? Public (% Microsoft.VisualBasic... 8/19/2008 8:03 AM  Application Extens... 344 KB
- ry B N VR e a
1% Computer K& XRayV5.exe Open tion 3,663 KB
£ 2 3 -
s Local Disk (C:) & Run as administrator
e DVD Drive (D:)
- XRF-2000 (E:)| This drive is located in I Send To »| 1, Compressed (zipped) Folder
|, XRayVs XRF-2000 Series System Cut Bl Desktop (create shortcut) I
I CalFile Copy (b Documents
i EZLF:QB“"”P _J Mail Recipient
- e Create Shortcut < DVD Drive (D3
- Belete XRF-2000 (E:
ErrSpec R - 5 ()
ename
. Manual Properties
I. NumRef ‘
i, PosData
| Spectrum
I System
1 User
¥ Network
E Control Panel
& Recycle Bin
XRayV5.exe Date modified: 11/1/2011 2:21 PM
Application Size: 3.57 MB
A 4 Date created: 10/22/2011 1:58 PM
° ®
-]
|
From 3 From
Main Board USB Camera
XRF-2000
USB Memory

w N

USB Hub inside System

MicroP Co., Ltd. 12
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2.5 Drive Installation

2.5.1 Connect System to Computer
€4 System Power On and connect system to computer through the USB
cable. Then “Found New Hardware window will be displayed as below.

[537] Found New Hardware ==

Windows needs to install driver software for your Unknown
Device

& Locate and install driver software (recommended)
Windows will guide you through the process of installing driver software
for your device,

< Ask me again later
Windows will ask again the next time you plug in your device or leg on.

® Don‘t show this message again for this device
Your device will net function until you install driver seftware.

Cancel

€ Cancel all windows for driver installation and make sure if your system
disk drive recognized as follow.

Felders v
Bl Desktop
B xrF
) Public
1% Computer
5_”-', Local Disk (C:)
t__—q DVD Drive (D:)
) XRayV5
, CalFile
. CalFileBackup
Driver
, Exe
, Manual
MeasData
. PosData
Spectrum
) System
) User
¥ Network
Control Panel

£ Recycle Bin |

€ If you see system disk drive as above, go next.(Drive name might be
different depends on computer configuration).

MicroP Co., Ltd. 13
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2.5.2 Install Drivers

€4 Go to Control Panel & System — Device Manager

ME) SaHA) B SSZH)
B'S o =Rma

== JONGRO-XRF
= %} 7IEF B
g USE Device ——= EZ Cap, Video Capture Drive
¢+~ XAF-2000 ————= USB Serial Converter and Serial Port
- ER U ES3 YA
< [|A3 ECHOIE
< Hitachi HDS721016CLA3S2
W < anDisk Cruzer Blade USE Device SIS GLENN
2 D230l HEE 2 System Drive
-1y OF2 2 2 JIEF Z21E FHX|
@ 2LIE
HE XY HA HEEY
-8, M2E.HIOI2 2 HY HEEDY
B PAPN-T.5
w AZTA EE
¥ EH
= JIEE
S ZE (COM 2 LPT)
wm T2 MM
= DVD/CD-ROM E2HOIE
+-=3 IDE ATA/ATAPI AEED

[+

L

+

v' There are two uninstalled drivers, USB device which is EZ Cap
(Video Capture Card) and XRF-2000 which are USB serial
converter and USB serial port.

v Disk drivers are automatically installed and nothing to do.

€ Right Click on XRF-2000 and click “Update drive software”.
€ Click Browse Icon and select E:\\XRayV5\Driver\Serial directory as
below;

[==7]
@ Il Update Driver Software - Communications Port (COM5}

Browse for driver software on your computer

Search for driver software in this location:

E:\XRayV5\Driver\Serial - Browse...

[¥]Include subfolders

2 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,

MicroP Co., Ltd. 14



XRF-2000 Series Operating Manual

€ Click Next will install the driver for USB serial converter.

ot=HAI0] LHI0IE OHE AL

O AR AZEAQOE EXol=s SO 21008 FHAR... N
&S

£

@ USB Serial Converter

2 7 =,

FTLang.dll
CHWINDOWSWsystern32(2)2

€ After installing the driver you can see the USB Serial Converter in
Device Manager as bellow.
24 Device Manager o|@][g]
File Action View Help

e DI HE & P&

£ Ports (COM&LPT) 2
LT3 US Serial Port (COMS)

[} Processors

- Sound, video and game controllers

- Storage controllers
-4l System devices

[-\ ' Universal Serial Bus controllers
- § Generic USB Hub
i Generic USB Hub
" Intel(R} ICHS Family USB Universal Host Controller - 2934 =

i Intel(R) ICHO Family USB Universal Host Controller - 2935
- § USB Root Hub

. § USBRoot Hub

. § USB Root Hub i
[ § USB Serial Converter | -

€ Right Click again on XRF-2000 and “Update drive software”.
€ Click Browse Icon and select E:\\XRayV5\Driver\Serial directory.
€ Click Next will install the driver for USB Serial Port.

MicroP Co., Ltd. 15
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€ Finally you can see the USB Serial Converter and USB Serial Port in

Device Manager as below;
o= Device Manager [ =]=]
File Action View Help

&= 7| E HmEl®

-y Disk drives -~
- B Display adapters

-y DVD/CD-ROM drives

7| \_ﬁ Floppy drive controllers i
¥ &% Human Interface Devices

H-Lg IDE ATA/ATAPI controllers

1 Keyboards

3] ﬂ Mice and other peinting devices
- Monitors

- %Y Network adapters

oIl Portable Devices

579 Ports (COM & LPT)

13" USB Serial Port (COMS)

i-f) Processors

1% Sound, videc and game controllers
¥ C— Storage controllers

i1l System devices

(=] ' Universal Serial Bus controllers

- § Generic USB Hub

.. § Generic USB Hub

- § USB Roet Hub

i i USB Root Hub

.. § USBReot Hub

@ USB Root Hub
..|§ USB Serial Converter &

Right Click on USB Device and “Update drive software”.

Click Browse Icon and select E:\XRayV5\Driver\EzCap directory.
Click Next will install the driver for EzCap capture card and you will
see the USB2861 Device on device manager as below.

=% Device Manager (o=@

o O e WO SO e O OO s O v WO O

iy I e WO

OO o OO B e O

L R & 2

File Action View Help
= |m|E - | @ xS

E-g% XRFPC

+-1& Computer

=)y Disk drives
: @ SanDisk Cruzer Blade USB Device

i=g ST3BOB15AS ATA Device

B, Display adapters
sy DVD/CD-ROM drives
<= Floppy drive controllers
Q}“{, Human Interface Devices
L IDE ATA/ATAPI controllers
<= Keyboards

0 o 0y

L"S Mice and other peinting devices
A Monitors

¥ Network adapters

& Portable Devices

B Processors

% Scund, video and game controllers
& Realtek High Definition Audio
% USB 2861 Device

-3 USB EMP Audic Device
< Sterage controllers

4K System devices

i Universal Serial Bus controllers

BB EE

MicroP Co., Ltd. 16
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2.5.3 To Increase System Speed

€ Quit the XRayV5 program.

€ Go to Control panel -> System -> Device Manager -> Ports (COM & LTP)
-> USB Serial Port -> Properties -> Port Settings -> Advanced and
change Latency time to 2 as follows.

Advanced Settings for COM6
COM Port Number:
USB Transfer Sizes @
Select lower settings to comect performance problems at low baud rates.
Select higher settings for faster pefformance.
Receive (Bytes): 4096 v
Transmit (Bytes): 4096 v
BM Options Miscellaneous Options
Select lower settings to comect response problems. Serial Enumerator [@]
Serial Printer [
Latency Timer {msec):
Cancel If Power Off [
Timeouts Event On Surprise Removal [
Set RTS On Close [
Minimum Read Timeout (msec): |0 v Disable Modem Cid At Startup [

Minimum Write Timeout {msec): 0 v

€ Click OK and return to normal operation mode.
€ Close Device manager.
€ Execute XRayV5 program again.

MicroP Co., Ltd. 17
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2.5 Running XRF-2000 software
@® Turn on the XRF-2000 Series Machine.

@ Turn on the computer (if not already done) and click the XrayV5 icon

on the desk top to active XrayV5.
(3 Enter Password “t” and click on the opening message.
@ The main XRayV5 screen appears.

| ad Tools L=
S im I 7 i 50 [].2 } <—>\>\_‘ 1 1..
En Pl |, B @ L weea ) BT G Y A K
& xgF tlemental Analyzer Main Window ] Stage control
File Display Cal Etc. MicroP Co., Ltd. Focus
= VN
Measuring Time V'S
50 Sec Elm CPS wi%
: Au 2015.1 69.9 v A 4
Collimator Ag 1161.2 10.6 X 1450 | Reset |
2.000 mm - : : — v
Cu 522.3|  18.5 < > 12—
Sl Zn | 141.0 1.0 Z 45%
[iz] Spectrum =&
6V_Gold Quantitative 47 kV, 350 uA, Mo 50.0um,Zn 20.0um, ] File Overlay Setup
5 lew = 217.9
Came!a T @_’_r n Total = 56270 View = 2329 4.6 22,6 1764.8 |217.9
File Setup Cu
30 T
20
10
u
sn Sn
0 Cu ‘
1 5 10 15 20 %5 30 )
Elem, Sn| Ch[2936/4) KeV|28.476] Time L41(30%)| Data|4,3]195

3. Main Window

»» Coating thickness measuring (5.12.1122 x|
File Display Cal Etc, Test MicroP Co,, Ltd,

— Measuring Time — 5 s
m W
10 Sec Au 0.00]  0.00
—Collimator — .
S Ni 0,00 0.00

Start

26 % A0 MidCu Multi B0KNV204u b, B M 24, Oum,

Indicate Measuring Time, Collimator Size, Start and Stop Button, CPS
Information, Result of Thickness or Concentration and Measuring Mode.
Start Button toggles start and stop to measure.

MicroP Co., Ltd.
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3.1File Menu

4 X

File I Display Cal Etc, Test MicroP Co,, Ltd,
3 Config
Administrator Logout CPS pm
3 Exit 0.00 0.00
[ T 0.00 0.00
3.000 mm

Start

26 ZAu/MNi//Cu Multi 50kV/204us, 5.Mi 24,0um,

3.1.1 Config window

3 Configuration ] 41|72 Configuration 4]| 72 Configuration

2 | Adminset| | 112 |adminset| | 1 |2 AdminSet| |
" Focus Laser Zdownwhendooropen — | ~ Toolbar set
4 [ M AT Enabie [0 mm W Limit W Meas Time
~ Excel(OpenOffice) i Auto focus(Onlyflatsample) —— v Disp. Unit v Disp. Resol.
I Senddata I SendCPs ™ Doauto focus when start M Laser ¥ YAuo
I™ Send date & time _:Bs::::jdirecﬁmr - S
' ' (" Thickness " Quantitative
Measuringendsound — |
Change Password " Enable I Use Buzzer(Hz) IT
|> User | Administrator Sound Ilwav

Menu 1
® Focus Laser: Control brightness of laser on Camera Window.
® Excel (Open Office is available in public)
- Send Data: ON/OFF data transfer to Excel. Excel file must be
opened prior to data transfer.
- Send Date & Time: ON/OFF date and time to Excel.
- Send CPS: ON/OFF CPS to Excel
® Change Password
Change the operator and administrator password.
Administrator password can be changed when administrator is logged in.
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Menu?2

® 7 down when door open: Enable Z axis down to specified distance
when door is opened.

® Auto focus (Only flat Sample): Enable automatic focus prior to start
measurement.

® Stage control direction: Dir. Stage moves stage same direction with
stage control direction. Dir. Focus moves stage opposite direction
with stage control direction.

® Measuring end sound: Specify music file (wav format) or internal
buzzer to hear when measuring is finished.

Admin Set
® Tool Bar Set: Set On/Off listed sub menu in Tool Bar. Default is
checked all.
® Program Mode: Define system as Thickness Gauge or Elemental
Analyzer, the system which has Dual Detector must be selected as
Quantitative.

3.1.2 Administrator Login

® |[nitial password is “t”.
v' Enable specific menu in administrator mode

® Camera display window
8] Camera = B[RS B camera =HAEAl X

File

Setup
Move by click

Scale color

Display scale

Scale color

' E Display scale
D Copy with the scale

Copy with the scale

<

Beam color

Display beam

<

Beam color

Capture

Display beam

Sub Camera . o
Display scale into beam

Adjust scale position
Find beam center

Scale unit >

Capture »
Sub Beam

|

After administrator login, enabled menu on Camera Window shows in
right side.

Sub Camera

MicroP Co., Ltd. 20
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® Main window & Main toolbar :

sl Tools (e
Bir o |, @ L@ [ Lemozs | 1) 03 Iy A A
sl Tools &

Prr e |, PLI@ [ |- oea ) [B) NI X G I Ac AR

Re Calibration, New Calibration, Measuring correction, Density correction
menus are enabled when administrator Login.

® Select Cal File :

Select calibration file 53
Select calibration file @

v |= o
Delete Cal File and comment on Cal File are enabled when administrator is
logged in.

3.1.3 Exit
Quit the program

3.2 Display
&3 XRF Analyzer (X
File | Display | Cal Etc. Micro Picneer
Statistic 0.0000 SnPb
Collirm Display unit » 0.0 Sn%
Display resolution
ey 100.0 Pb%
Spectrum 3
C 0.0000 Ni
Stage control
-
Camera
9 #SnP 2D3D . 999 uA, ML
d Random stage
Tool

Toggle window on and off. Description of each window is described in
Chapter 4.
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3.3 Cal
&3 XRF Analyzer -
File Display | Cal | Etc. Micro Pioneer
Measuring Time Select CalFile {
50 Sec ReCalibration 0 SnPb
Colli New Calibration ;
imator 0 Sn%
03 mm Pericdic table i
. 0,
System adjustment D Pb%

St r_l Density correction [) Ni
a Measuring correction 3
Convert NiP CalFile

9 #SnPb/Ni//Cu CompITRR MU 27 UKV, S99 AT VT
Description of function is described in Chapter 4 except following.

@® Measuring Correction : Make user correction

Meas. correction

Gain Offset
SnPb 1
sn% 1
Mi 1

l Set ] ‘ Cancel ’

Value = Value x Gain + Offset

Target Hi - Target Lo

Gain =
Measured Hi - Measured Lo

Offset = Target Lo - Measured Lo
% Qain

Gain=1 Offset=0 is default value which means measuring correction is not
effected to result.
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3.4 Etc
&3 XRF Analyzer oo
File Display Cal | Etc. | Micro Picneer
Measuring Time Focus laser
50 Sec Lamp Pb
v
Collimator Y Stage Auto o
Auto cycle on/off
0.3 mm o,
Auto Cycle count no.
St a rt Auto cycle interval
9 #SnPbiNi//Cu Comp/Thk Multi 47.0 kV, 999 uA, ML

Description of function is described in Chapter 4 except the following.

® Auto cycle interval: Input Auto cycle interval time. The interval time is
measuring time plus rest time.
Auto cycle interval time LX)

Input Auto cycle interval time

50

3.5 MicroP Co., Ltd.

Display Micro Pioneer company information, Software version and System
Serial No.

MicroP Co., Ltd.

Coating thickness
measuring system
XRF-2000 Series

#704, Dae-Ryung PostTower 6th
Gasan-dong. Geumcheon-Gu
Seoul, 153-801, Korea

Tel : 82-2-2083-8811
Fax:82-2-2083-8814

E-mail : info@micropioneer.com

Version 5.11.1107,1

Copyright © MicroP Co.. Ltd. 1999-2011
System Serial No. 11100101
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4. Main Toolbar

4B Tool | = |
2 e ] =[] JEBILE @ [ | am-12s ) B W)X @ Y Ac Ak |
% Laser Focus, Send to Excel, Change Password, Program Mode
o
Lim imi
o Set control limit of Result

E Set measuring time

- Display statistic window

Display Spectrum windows

0
<:> Display Camera window
i

L Display Stage control window

“—
@ Display Periodic Table window
B Display 2D & 3D measuring window
- Display Random stage window
Am Set measuring unit
12.3 Set Display decimal point

Select calibration file

Re-Calibration of Cal file

R/
_y New Calibration of Cal File
—
iy
2
e
1A

Display System adjust window

ON/OFF Focus Laser

ON/OFF illumination lamp on camera window

IY ON/OFF Y-Stage Push-Pull function. ON: when Door opened,
Stage move to forward.
‘6 ON/OFF Auto-Cycle function
NC Set number of Auto-Cycle count
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4.1 é-:? System Configuration
Refer to chapter 3.1.1

Lim
4.2 V1 set Limit
Lim Set limit CoX )
o Limit Value
(V] Auto set limit Set
Open J
("] Use NgiGo color
(o ] [ Cancol
Lower Upper
(Underbad)  (Over bad) ttode
_ None v
Br | _ | None v
Cd . ‘ | None v
Hg _ _ None b
Pb None v

v Lower : Lower limit value for Low Mode
v' Upper : Upper limit value for Up Mode
v" Mode

v
v

v
v
v

€ Low : Measured data is bigger than 'Lower value' means good

€ UP : Measured data is lower than 'Upper value' means good

€ LowUp: Measured data is between 'Lower value' and 'Upper Value'
means good.

Auto Set Limit: Set the limit value automatically from measured data.

Use Ng/Go Color: Display the data result as a color, Green means good,

Red means no good.

Open/Save: Open or Save the limit value file.

Set: Apply limit value.

Cancel: Cancel limit value.

F -

4.3 ESet Measuring Time

Sets the measuring time (the sample is exposed to X-rays). The figure below
defines Clock Time vs. Measuring Time (also called "Live-time") and Dead Time.

Measuring Time Dead Time

A 4

A

»d
L]

Clock Time

A 4

A

The Clock Time is corrected for the Dead Time, always meaning:
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Clock Time= Preset Time

s Meas. Time L= ]

100 RoHS PE

| ok

] [Gance: |

Enter measuring time and click OK or press enter key.

7

4.4 View Statistic Window
all Statistic ==
File Print Diff Block Setup
a B | B e B | 2C AR Statistic Window displays thickness or
Repo VWiew | User View | Opt Opt el Title . . .
o Crem Eem Camm Temm Fomm] CONCeNtration of samples and statistical
! ogme | a0 | 3s0 | wers | 1aes ) jnformation. Also provide a function of
£ [l 29980 |l 5353 || 060 2058 3962 . . . .
s oo | oo | 11 15 0.0 preview, print, user defined print form,
- adding comment and open/save file.
‘
o |
7]
8 |
9
10 |
Max | 977.9 | 10440 | 3150 | 10575 | 12085
Min 0.0 0o | L1 1.5 0.0
Range | 977.9 | 10440 | 3138 | 10660 | 12065
Mean | 4568 | 527.0 | 1408 | 4243 | 5342
Std. Dev.| 4317 | 5221 | 1597 | 5658 615.0
CV% 107.2 9.1 |7 T | s 115.1
4.4.1 File Menu
! Statistic = |l
File | Print  Diff Block  Setup
Copy Ctrl+C L\ g( A‘%
Open Opt el Title
[y = > Hg ppm P ppm
Bxit o | 10875 1206.5
Save Data Processing - T '205 3 396.2
3| oo 00 | 11 | 15 0.0
5 \
5 | ' 1 ' '
7 |
8 | i
9 | |
10 | [
Max | 977.9 | 1044.0 315.0 1067.5 | 12065
Min | 00 00 | 1 15 | oo
Range 977.9 | 10440 313.9 1066.0 | 1206.5
_Mean | 4588 | 527.0 | 1409 | 4249 | 5342
Std. Dew, 491.7 522.1 159.7 ‘ 565.8 615.0
cvs 107.2 93,1 113.4 | 1331 | 1151

® Copy: Copy data to clip board as a text and to paste to notepad etc.

® Open: Open saved data file.

® Save: Save data file as default (*.sdt), old version(*.n001) and text(*.txt)
format.

® Save Data Processing: Save data for bar code reader etc.

MicroP Co., Ltd.
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4.4.2 Print Menu
® Select a different type of print form such as UPA type, CMI type etc.

® Each menu has a preview mode, direct print mode and print to image
mode.

® Set option report menu to fix the print form as one of the various.

al Statistic =HECT
File | Print | Diff Block Setup
User > -
Repo Report > Opt el Title
Mo | XR-Bar > | Hg ppm Pb ppm
1] I > || 1875 | 12065
2 | CM: || ema | ame
3| seiko "I s | oo
. .
5 Quantitative > ‘ ‘
5 | Set option report  » ‘
7 | 1
8 | \
3 —
10 ‘ ‘

Max | 977.9 | 10440 | 3150 | 10675 | 12065

Min | 00 | 0o | 11 | 15 | o0
Range | 977.9 | 10440 | 3139 | 10860 | 12065
Mean | 4588 | 527.0 | 1403 | 4243 | 5342
Std. Dev.| 4917 | 5221 | 1597 | 5658 | 6150
ey | vz | Ben [ aiae | GsEn | #e |

Right Click to delete line by line or to copy whole data to move to Excel.
Click Title to edit Customer name, part No., etc.

abl Statistic ==

File Print Diff Block Setup

Repo View | User View | Opt,  Opt el | Title

No  &Au wt% &9 wit? Cu wt?% Znwt% 4
5| 916 | &2 0z | 00 |
6 &1 | 138 o | o |
7| 83 | pa L 1o [ g |
8| ®2 | B 0 =
BECEEE B .1

—- View Spectrum

0 649 | L , o 5 [
n| s3 | 22 | w3 | o

2| 57 | 21 | 1 | 01 |
13| 586 | 248 | 152 | 15
W BE | 45 | #HE ] 2 B
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4 .4.3 Diff Block Menu

el Statistic o= )
File  Print | Diff Block | Setup
g &w Clear [ >De4< %
Mo Crppm Preview Pb ppm ~
Print
Print to image
4 57.0 0.0 0.0 0.0 0.0 [
5| 00 0.0 0.0 0.0 00 |
6 0.0 0.0 0.0 0.0 0.0
7 0.0 0.0 0.0 0.0 0.0
8 0.0 1169.0 | 3069 1235.6 0.0
9 | 8483 536.9 246.5 271.4 3993 |
10| 1233 0.9 0.0 0.0 0.0 .
Max 848.3 | 11690 | 3069 | 12356 | 399.3
Min 0.0 0.0 0.0 0.0 0.0
Range | 8483 | 11690 | 3069 | 12356 | 399.3
Mean 02,9 | 170.7 55.3 150.7 39.9
Std, Dev.| 2650 | 389.2 117.5 | 390.6 1263 |
Cv% 2577 | 2280 | 2124 | 2592 316.2

® This Menu allows printing different applications’ results in same
format on same paper.

® Select Cal file and analyze sample and drag result and Save, go
another Cal file and analyze sample and drag result and Save.

® The results from different application are printed in same format.

! Print preview (=lE] % ]
50 - DmBEB| o

Customer :

Model :

RoHS_PE Tuesday. June 30, 2009 11:59:42 AM

1 Crppm=0.0 Brppm=0.0 Cdppm=00 Hgppm=0.0 Pbppm=0.0
2 Crppm=0.0 Brppm=00 Cdppm=0.0 Hgppm=00 Pbppm=0.0
3 Crppm=0.0 Brppm=0.0 Cdppm=00 Hgppm=0.0 Pbppm=0.0

SnPb/Ni//Cu Thursday. July 09, 2008 6:09:38 P
SnPb ym =0.257¢ Sn%=100.0 Pb%=0.0 Nipm=0.5371
SnPbuym=0.2606 Sn%=100.0 Pb%=0.0 Niym=0.4790
SnPbpym=0.2855 Sn%=100.0 Pb%=0.0 Nipm=0.5095
SnPbym=0.2906 Sn%=1000 Pb% =00 RNipm=0.5168
SnPbym=0.2885 Sn%=100.0 Pb%=0.0 Nipm=0.5099
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4.4.4 Setup Menu

s Statistic S=EEEN X
File  Print Diff Block | Setup
\ Configuration
w N o5 N =
Repo  View | User View Set user defined print file
Mo Crppm Brppm Edit user defined print file
1| 9173 | 10440 Display statistic result
2 | 3985 536.9 Display comment
3 0.0 0.0 | Adjust window width
4 4.7 708.4 Set number of data row
5| 41 4.1 Setup Save Data Processing

_ Display ROHS save window
7

10 -

4.4.4.1 Configuration

ol Configuration X
Common | Title | X/R-bar | Block |UPA | Seike [CIl«[*|
X/R Bar Print itemn
Spec line color - En Elemn &
Cont line color - Cr ppm
Mean line colar - Br ppm -
Print Hor grid Cd ppm
Print Vert grid Ha ppm
Print Maker Pb ppm AL
Histogram Std Font
Color A 28
Numnber 3

’ Change Std Font
&uto Number{Root{n))

[7] Clear before external start
[] Data overwrite
[7] Copy with CPS

All option for print form is able to define in configuration menu, such as customer
name, company logo and others.
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1) Open the Statistic Window

XRF-2000 Series Operating Manual

ol Statistic (E=REeE ]
File Print Diff Block [ setup | 1 |
- : | - Fg Coenfiguration
Repo View | User | Viev Eet user defined print fileJ
Mo Crppm  Brppm E_Edit useﬁefined?int file—l
1 977.9 1044.0 Display statistic result
2 | 3985 536.9 Display comment
3 0.0 0.0 Adjust window width
4 4.7 708.4 Set number of data row
5 4.1 34.1 Setup Save Data Processing
Display ROHS save window
2
8 ‘ |
s |
10 bl |

The sequence of creating the user defined print foer is Setup -> Edit user
defined print file -> Save edited user defined print file -> Set user defined
print file -> View and repeat until the completion.

2) Edit user defined print file

Go to setup -> Edit user defined print file.

(4 Edit user defined print file

e Ll X %

File  Print  Diff Block

EE=|
Setup |

il Add Modi | Open Save | Cut Del | = h/ - w Conoaion
em X Y Stings Stings  Micro Pioneer Repo View | User View | Set user defined print file
Pirt posionfnm) No Crppm  Brppm ( Edi,t, user defined print file
Left Top X 10 | Right bottom X :| 1| 341 | 489 ]. Display statistic result
lshTopY 20 FightBotiom Y E 2| 487 | 5039 Display comment
Line width ‘I‘ Draw color 3| 3ms | 5077 Adjust window width
[] Print el sze Hor Algn lower v |14 ] 381 | 4924 Set number of data row
[] Prnt camera scale Vett Aign Left v 5| 473 | 4520 96 250 | 38
Image 7
8
9
Fort 0
Set Font(Double click here!) Max | 497 | 5077 | 1071 | 266 | 3987
Mn | 3761 | 4520 | 839 | 1800 | 3595
Range | 736 | 157 | 232 | 466 | 392
Mean | 4092 | 4980 | 964 | 2014 | 3792
Std. Dev.| 366 73 90 169 | 142
CV% | 89 | 15 | 93 | 84 | 37

Then blank setup table will appear as above. Click Ex. Icon to open the

standard print form.

MicroP Co., Ltd.
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Draw box - I{‘P ' H 0{ x *
i  Open Save | Cut Del Ex.

ftem | Stings | | Set Example of user defined print ||
Draw box 145 | 35 Print position{mm)
Strings 1675 40 Micro Pioneer Left Top X 145 Right bottom X 190
Customer | 15 | 20 Left Top Y 35  Right Bottom Y 45
Drawline | 15 | 32 = Lnewidh 1 Drawcolor
Model 15 | 42 [] Prirt real size Hor Align ;-LO'A';}—V‘
Draw box 10 | 47 [] Print camers scale Vert Align iLeﬁ - ‘
Data 15 | 60 p
Dawbox | 15 | 60 Wi B
Application | 15 |160
Block Size 15 |165
Data No 15 (170 Font
vax | 15 |17 [Se For Doubl cick heel)
Min 15 (180
Range 15 |185 -

The relation between setup table and hard copy of the user defined print
file is as follows.

V‘E T M
Draw box ' l H % x {* QDVInm.m.IE i

Add Modi | Open Save = Cut Del & Ex
kem Kl Stings 4| Stings |

Strings 1675|40 |  Micro Pioneer ¢

e HEZEOME o LT
ustomer : SamSung Elec. Ltd. q p ABTCC R Y Pt 71
32

ol0l3E =o|24ot

erFaadeg — Model :XRF-2000 Seres R E cro Pioneer
Dewbex | 10 | 47 — — |

Ei
H
8
i

Danbox | 15 |0 \.\’\ 1 G ey S o P

Application | 15 |160 s‘\ [ 'Jz"449'7 539 911 1960 3804
3 3786 S077 339 1994 3747

Bock Sze | 15 |165 43761 3924 102 1800 3595
5 473 4920 296 250 3826

Data No 15 |170 |

Max 15 |17 1N (Ol

Min 15 180 |

Range 15 (185

......

Application : RoHS_PVC

4

ta No 5 & § 5§ 3
x 449.7 507.7 107.1 2266 398.7
in 376.1 4920 83.9 1800 3595
nge 736 157 232 466 382
Mean 4092 4980 984 2014 3792
Sd.Dev. 366 73 30 169 142 ' I ' o ‘
Cve 89 15 93 84 37

1 H i
57772009

Crppm XBar Chart
224:11PM ppm

B & 2

3]
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”]:9 User defined print setup

e )l X

Publisher
Add Modi | Open Save = Cut Del | Ex.

ftem X Y Strings A
Min 15 [100 Prn: posttion(mm)
Range 18 .185 Let Top X 15
Men | 18 |10 TpY 2%
SdDev. | 16 |15 01
CV% 18 |200
Curent date | 15 |205
Curerttime | 15 |210 N
Cania | 14 | 60 N
Spectum | 14) |10 AL
X 12|10 e
R-Bar ‘123 .215 \ Fo:.
Notes 185|215 “‘\‘ 0 0
Printimage | 125 | 15 s

Customer : SamSung Clec. Ltd.

AM B o e
HBUTCCE 4 T 00 218 50

U ojoj3z moj2uiol

Model : XRF-2)00 SeriesR

Micro Pioneer

here

Application : RoHS_PVC

Cofs

Data No 5 5 5 5 5

f-f‘ 440.7 507.7 107.1 226.6 308.7
N Min 7514920 839 1800 3595
i Range 57 232 465 392
N Mean 4032 438
N S Dev. BE 73
L] oV R9 15
N 57712008

233:11P4

Publisher: Ike Kim

FarHeln click Hen Tanics on the Heln Meni.

The print position of X and Y means as follows.

.

95! User defined print setup (=] |
% | : x 34 Customer : SamSung Elec. Ltd i
Draw box v 5 7 q: ! ot | _{)
Add Modi ' Open Save | Cut Del | Ex —
ftem Lk Stings %
Drawbox | 145 | 35 Pi poston(rm) Model:XRF-2000 SeresR
Stings  |1675|40 |  Micro Pioneer Left Top X 15 Right bottom X 130 :
P F Left Top X
Csoner | 15 | 20 lkTpY B RgtbotonY 150 ®
Tl = C B Cd Pb
roive | 5 |2 [ T ST s G P
[ 2 4497 5039 911 1960 3804
Mode! 2 23l or Mign | Lower 3 3786 5077 839 1994 347
> 4 3761 4924 1002 1800 3595
Draw box 2 Left 5 4473 4920 996 2050 3826
Data
Left Top Y
Right Bottom Y
Set Font(Double click here!
- <—— DrawColor NghtBottomX
Line width g_

Application : RoHS_PVC

MicroP Co., Ltd.
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print setup
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Data

Data No
Block Size
Print image
Max

Min

Range

Mean

Std. Dev.
CV%

Cp

Cpk
Application
Current date
Current time
Camera
Spectrum
X-Bar

R-Bar
Histogram
Lo limit

Hi limit
Measuring time
= Collimator
Customer
Model
Publisher
Notes

Lot. No.

m

-

»

o K G

Modi = Open | Save | Cut Del
Is 14 I |
Print position{mm)
Micro Pioneer Left Top X 15 Right bottom X 130
lef TopY 60  RightBotomY 150
1| Linewidth 01 Drawcdor [
[] Print real size 2 Hor Algn ;LTwér vk‘
[] Print camera scale Vert Align !Leﬁ - ‘
_—— image
Font

!Set Font{Double click here!)

ADD -Select item to add, specify print position and click Add Icon then
save to user defined print file(*.UDP).

MicroP Co., Ltd.
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‘a7 User defined print setup
: M
Customer H I{h ‘ .ﬁ»yé.
Add Modi 3 Save | Cut |2 Ex.
ltem e Strings 4 | ‘Stangs B
Drawbox | 145 Print postiongnm)
Strings 40 Micro Pioneer Left Top X 15 Right bottom X 7 0 71
Customer 15 |20 _ Left Top Y 20 Right Bottom Y 377 g 1
Draw line 15 |32 E ] 1 Draw eolor
Model 15 |42 o e Lo =
Drawbox | 10 |47 [Leh =
Data 15 | 60 -
Drawbox | 15 | 60 Mlezs
Application | 15 |160
Block Size | 15 |165
Data No 15 (170 Font
= 120l 2 Set Font(Double click here!)
Min 15 (180
Range 15 |185 =

Delete — Select item to delete and click Cut Icon then save to user

defined print file(*.UDP).

4) LE_dit Item

"o User defined print setup

=

; A
IDrawbox Hlﬂ] ’ H 0{ x %ﬁ'ﬁ
Add | Modi | 0menlsave | & Ex.
ftem X Y. Strings % & ngs- |

Draw box 145 35 i Print position{mm)
Strings 1675| 40 | ... Pioneer leff TopX 145  Right bottom X 190
}Zustomer 15 |20 Left Top Y 35 Right Bottom Y 45
Drawline | 15 | 32 E(| unewidth 1 Drawcolor
Model 15 | 42 ] Prir Har A Lower =
Draw box 10 | 47 | Print | Left v ;
Data 15 | 60 =
Drawbox | 15 | 60 TliMzsz
Application 15 |160
Block Size 15 |[165
Data No 15 (170 Fornit
Max 15 175 ige?!;c;&boub!e click here!‘;f
Min 15 |180
Range 15 |185 v

Edit — Select item to edit and change the print option such as position,
color, Font and line width etc. and click Modi Icon then save to user

defined print file(*.UDP).

MicroP Co., Ltd.
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5) Sample of User Print Form

Customer : SamSung Elec. Ltd.

Model : XRF-2000 Series R Micro Pioneer

o Crppm Brppm Cdppm Hgppm Pbppm
1 3941 4939 1071 2266 3987
2 4497 5039 911 1960 3804
3 3786 5077 839 1994 3747
4 3761 4924 1002 180.0 3595
5 4473 4920 996 2050 3826

1 lj:u' LL_ |
Application : RoHS_PVC 800 . usL
1
Data No 5 5 5 § 5 700 - - oo R AREEEELE SEELELES
Max 4497 5077 1071 2266 3987 wod A
Min 3761 4920 839 180.0 3505 ; el
Range 736 157 232 466 392 e R EERE
Mean 4092 4980 064 2014 3792 —s T e
Sd.Dev. 366 73 90 169 142 :
V% 89 15 93 84 37 300 ; ; ; e
1 2 3 4
51712009 Crppm XBar Chart
3:15:53 PM
800 ! usL
I S A
1
4004 - Pt BEEEEEEE EEEEEEE,
2004 -====== e e ucL
——
1 2 3 4

Publisher : ke Kim
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l‘* Spectrum window

4.5.1 Qualitative Analysis

The objective of qualitative analysis is to identify the elemental component of
unknown substances. The first step in qualitative analysis is spectra acquisition.
Following spectra acquisition, the spectra must be manipulated and studied to
best determine additional spectra acquisition and/or the qualitative answer
desired. This covers guidelines for qualitative analysis including various spectral

manipulations.

® Setting acquisition parameters
(High Voltage and Tube Current setting in CAL File)

Since the purpose of qualitative analysis is to identify the components in a
sample, acquisition parameters should be selected to optimize the
identification CAL File. This is done by maximizing the spectral range
covered by the excitation-detection system as well as obtaining sufficient
sensitivity to identify even trace amounts of the elements present in sample.
This is accomplished by optimizing the X-Ray levels. Total CPS on Spectrum
window is a good indication of this optimized level. Voltage (KV) and current
(uA) settings, combined, should allow for Dead Time 30% in PIN Diode
System, 5% in Proportional Counter system.

® Guidelines to excitation parameter efficiencies

/B Service panel X
HY  [47kV v)
TC  [B00uA v
Primary |Ma 150,0um v
MCA (409 -
Time  |LiveTime v]
Gain 372
OffSet 1502
Colimator

Home ‘ 145
(3,000 v|
| RTD OFF [¥] Remove B.G
7| Use Si Detector
Deadtime
Target Adjust TC to
30 Deadtime

Place cursor on Main window and click the Main
window then press Alt+Ctrl+Shif simultaneously and
hold these keys and type “pioneer” and Press Enter
key. Then service menu will appear in spectrum
window. Click Service menu on the Spectrum
window.

On the service menu try to get a good spectrum
regarding application by changing all the parameters
such as HV, TC, Primary Filter and collimator etc.

Clicking adjusting TC to Dead time button will
optimize tube current for 30% of dead time(PIN
Diode) , 5%(Proportional Counter).

For more specific excitation conditions, the use of
fiters to modify the exciting radiation is
recommended. Filters modify the exciting radiation
and may selectively enhance the excitation of certain
analytes within the sample.

MicroP Co., Ltd.

36



XRF-2000 Series Operating Manual

4.5.2 Editing and Manipulating Spectra
Automatic identification of peaks can be performed after spectra have been
acquired. Click the Setup pull-down menu. Click Display element symbol in
the Spectrum Window.

[i] Spectrum(18K= =Det) =3 |Eol [~

File Overlay | Setup |

Total CPS = 62 Log display
= B Display Grid
Set Average
Display ROI
e Display channel >

Set Overlap ROl depth
- Display element symbol

15 . Display by Ke¥
10
5
5
! #
e “ s ot
0 Lossgumenns obivadien g e
18 5 15 20 30

Elem.[Cu| Ch[188| KeV[6.77| Data[0.0]

Then the symbols of the elements will be displayed as follows;
[i] Spectrum(18K=CSDet) [l ===
File Owerlay Setup
Total CPS=629.7 173.4 1334 65.1 11.2

Ay

25

20

\b,,.w.h,,ﬂwmw-mﬁq

15 20

0 g

1.8 5
Elem.[Cu| Ch[192] KeV[805| Data[1l.1]
The overwrapped spectrum is acquired by proportional counter and main
spectrum is acquired by Si PIN detector for 18K Gold alloy. These spectra
show the different resolution for the same sample since resolution of counter
is around 1,200eV and PIN detector is 149eV. If the peak is not identified
automatically move cursor to center of the spectrum then the bottom of the

MimetV b

MicroP Co., Ltd. 37



XRF-2000 Series Operating Manual

window display the possible element, channel, KeV and Data(CPS) as
shown in above. The Green peak on right side is peak for Silver
K-a(22.16KeV) but it is not identified automatically because the center of the
sliver K-a moved to the left (called peak shift) as 21.96KeV. Therefore the
right two peaks should be determined as K-a and K-b of the Silver by
operator because there are no other possible elements regarding its energy
of the X-Ray. Using the proportional counter, it will be looked like as follows;

[E] Spectrum(18KZ L) fefe ==
File Overlay Setup

Total CPS =2957.7 538.2 277.7 1505 368

25

Au

20

10

fdend

18 5 10 15 20 25 30
Elem,[Cu| Ch[179] KeV|7.56| Data&.7

Because of wide resolution of the proportional counter, Cu and Zinc are
overwrapped each other. Sometimes this is very confused to identify the
peak. So if there is a peak in certain ROI (Region of Interest) it is possible to
exist overwrapped peak by neighborhood elements. View periodic table
menu on tool bar provides useful function to identify the spectra. Click View
periodic table menu on tool bar.
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9 Tool B o statistic ol =]
. —
ol Lim 7 [ENT O o | = File Print Diff Block Setup
o P e |
= o | a - A K
& Coating thi{ 89 Periodic Table [ Viswiperiodic abie. | = View: |iUser: View.|:Quan Vicw. | Del
File  Disph} 1 Atrum. 79 Symbol : Au
H Name : Gold He
Measuring T|[ 3 [2 A weight : 196.9665 Density : 193 s[el[7 s s [0
G| Be KaleV):68.80612 (1804) La(KeV):9.713664 Bl n|ofF|ne
20 236)
1 13[14]|15]|16)| 17| 18
Collimator (| s | yig Alsi|P|s|ala
1000 19 [20[21[22[23[26[25[26[27[28['29[30[31[22['23[3¢[35] 36
K|Ca| Sc| Ti v Cr|Mn| Fe|Co| Ni [Cu| Zn| Ga|Ge| As | Se| Br | Kr
3940 a1 [a2[a3[as[a5[as[ar[aa[a0]s0[51[52[5]5e
Sr X Zr [ Nb | Mo | Tc | Ru| Rh | Pd| Ag | Cd | In Sn| Sb| Te [} Xe
n[n2[n[n[ns[mw[7]m[mE[0[s[s]a[as[ss]ss
Ba| Lu| W[ Ta| w|RefoOs Pt | Au [

57 | 58 [ 59 | 60
La | Ce| Pr | Nd

91

6162|6364 65[66[67]| 686970
Pm|Sm| Eu|Gd| To| Dy | Ho| Er | Tm| Yb
92939495

U | Np | Pu|Am

565 85.1

[ Spectrum(isK=c)
File Overlay Setup

XRayV4_old
Total CPS = 2957.7 538.2 277.7 |505 %6
2 A =
’I (=& rorces =]
20
15
10
e L o
RRre———
18

Elem, [As| Ch[27| KeV[1.83] Data[0.0

Clicking specific element shows its information such as Atomic number,
Energy Value etc. and two vertical lines (blue lines) which is ROI low and
ROI High are placed on the Spectrum window. Below is example of clicking
Au.

[iu] Spectrum(18Kk=<) =n =)
File Owerlay Setup
Total CPS =2957.7 5382 277.7 {505 26.

25 T

20

10

20 25 30
Elemn, Ch[461| Kev[18.13] Data|0.8

Drag to specific area can extend display area for details of the spectra.
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IE] Spectrum E]@
File Owerlay Setup
Total CPS=6315 179.4 1324651 1].2
S Ag
Au
20
15
10 |
5
oLl . .L : 1
038 5 10 15 20 25 30 5
Elem.| | Ch[3%| KeV[1574 Data0.1]
[i.] Spectrum EEREE™ X
File Owverlay Setup
Total = 7573.8 View = 16,9 18891 65 3541,9 1383
120
Cu
100
a0 Initialize Hor.
Initialize Vert.
B0 initialize All
Vert. Scale mode
40 Reset to org spectrum
20
g ICu !
1 5 10 15 20 25 30 35
Elern.| | Ch[1752[4] KeV[17.320] Time|L50(36%)| Data|0.4]14]

Click Right button shows menus to initialize, expend/reduce the vertical scale
and reset to original spectrum.

MicroP Co., Ltd.
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¥

{1

=" | Camera window

e Camera = |-El

AN N NN

AN N N N N N N Y NN

| File |

Open

Save

Copy Ctrl+C
Start view

Scale color

Display scale

L=

Copy with the scale
comment

Print
Exit

Beam color

Display beam

]
]

Display scale into beam

Adjust scale position
Find beam center
Scale unit

Capture

Sub Beam

Sub Camera

Open/Save: Save sample image as bmp or jpg format.
Copy: Copy sample image to clipboard.
Start view: Start capturing sample image.
Comment: Enter comment text to print.
Print: Print sample image.
Move by click
€ Double click where you want to move.

€ Left click to move XY axis, Right click for Z focus.

Scale color: change scale color.
Display scale: ON/OFF scale line.

Copy with Scale: Copy to sample with scale to clipboard.

Beam color: Modify Beam display color.
Display beam : ON/OFF beam display

Display scale into beam: ON/Off scale inside collimator circle.
Adjust scale position: Adjust center of scale line manually.

Find beam center: Automatically find the beam position.
Scale Unit: Change scale unit in mm or mils.
Capture: Select image source device (Capture Card).

MicroP Co., Ltd.
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4.6.1 Sub Beam: Generate multi indicator
Camera I ol Sub Beam setup @

X Size{mm) ¥ Size(mm) Enable
]

]

]
]

VIR

o o o || o

e shidnd Al

-~ Cofimator.
Marker(2mm

A Main ;-

N Veah T

v" To change the camera window size, hold and drag right side or corner
of the camera window.

Camera = | E

File Setup
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4.6.2 Find Beam Center

To find beam center, use below position reference.

5]

e Camera

File | Setup |
Move by click

Scale color

Display scale

Copy with the scale

Beam color
Display beam
Display scale into beam

Adjust scale position

Scale unit >
Capture 4

Sub Beam

Sub Camera
Camera el i3 W rird beam center

Direction
Leftf{Cu)-Right{Sn)

Front{Cu)-Rear{Sn)

Start End

click 'START'

MicroP Co., Ltd.



Place center of camera to Sn Part of the position reference and click Start.
B camera = =] &'

XRF-2000 Series Operating Manual

Find beam center

Direction
Left(Cu)-Right{Sn)
Front(Cu)-Rear(Sn)

Start End

‘\__l

Set Sn and
click 'START'

Place center of camera to Cu Part of the position reference again and click Start.

3 Camera el o550 PSS

Find beam center

Direction
Left(Cu)-Right(Sn)

Front{Cu)-Rear{Sn)

Start End

-]

click 'START'

Place center of camera to border line between Cu and Sn of the position

reference and click Start. )
Camera =] X |

Find beam center

Direction
@ Left(Cu)-Right(Sn)

) Front(Cu)-Rear(Sn)

Start STOP

i
V)

Set center of Cu-Sn to
vertical line and click
'START'

MicroP Co., Ltd.
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When system finish to find the center of beam, make sure the vertical line
coincide with border line between Cu and Sn. If does not, Go setup -> Adjust

scale position.
8] Camera G=NECE X ]

Setup

Move by click

Scale color

Display scale
' Copy with the scale
E Beam color

Display beam
Display scale into beam
Adjust scale position
Find beam center
Scale unit >

Adjust vertical line to border line between Cu and Sn. Click _SWET.
/D Scale Pos

B Camera

File  Setup

Adj Pos

L ¢

Reset

(7] Adj. Fine

Set

Cancel

Perform same way for horizontal line by loading position reference as follows.

[ camera =@ = |

File Setup

(.;,|IC.k END‘;[E) save and exif; ]

Find beam center

Direction

©) Left(Cu)-Right(Sn)
© Front(Cu)-Rear(Sn)

Start

END

=
\Ul

Set center of Cu-Sn to
horizontal line and click
'START'

MicroP Co., Ltd.
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< Stage Control Window
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Moving speed will be changed by the mouse operation. Left button is slow speed
control. The speed will be changed by the clicked position. The inner position is
slow speed and outer position is fast speed. Right button is fast speed control by
using acceleration and deceleration method.

Stage contral Stage control Stage control
Focus Focus Focus
- Fast .
Y Backward-{—a ZU A Fast 4 4
A p \A/- A
§|I W Slow
ow. Slow
Y ForwardH—w | Y—-Z Down ) A 4 Fast 4
— __—Trfrrras
Fast—+—
t Button
X Left 4 p —+XRight Fast-{— 4 ) -{Fast
. 4o Slow——— —Slow ;
Direction Speed Acceleration
Stage control Z Axis Level -
ForUs £ - __—Move XY Stage by Cll_cl'qng
e —| | —— Current XY Stage Position
- /Current Stage Axis data, Stage moves
= by changing value and Enter.
W X /01,3 Reser 44— Clear an accumulated Error
— v o7 /Auto Focus
4 ‘ 3 ‘z 17| Focus [[—— Brightness Control
@
4.8 Periodic Table
sl Periodic Table == =
1 At num, : 89 Symbol : &Ac 2
s e meiaht T35 Density ¢ 10,07 He
3 [ 4 Kaew) 008891 (2390)  LaiKeW) : s [e[7[8[afio
Li | Be 1265246 (314} B|C|N|O| F |Ne
TRIRE 131415 6[17] 18
Na | Mg al|lsi| P | s |cl| ar
19| a0 21|22 23 vea| 25 |vae | 27 [vea [vea [ 30| 31 [ 32 33| 34| 35| 36
K |Ca|Sc| Ti V | Cr{Mn| Fe | Co| Ni |Cu| Zn| Ga| Ge| &s | Se | Br | Kr
37 [ 382940 a1 [ a2 a3 44| 45| a6 [va7 | 48[ 49 |vs0[ 51 [ 52| 53 [ 54
Fb | Sr Y Zr |Nb|Mo| Tc |Ru |RBh | Pd | &g | Cd| In | Sn | Sb | Te | Xe
ss [ ss | 7|72 [ | wm w77 wva|s0| 61 |ve2| a3 84| 85/ 86
Cs | Ba | Lu Hf | Ta| W | Re | Os Ir Pt | &u | Hg| Tl | Pb Bi | Po At | Rn
a7 [ a8
Fr | Ra
57| 58| 596061626364 65) 6667686970
La |Ce | Pr | Nd|Pm|Sm| Eu| Gd| Tb | Dy | Ho | Er | Tm| ¥b
B3| 0|91 [92[93[sa[os5[ e[ a7[98[93[100 [z (g =
Ac | Th | Pa u Np| Pul&am|Cm| Bk | Cf | Es | Fm

MicroP Co., Ltd.
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49 . 2D&3D Measure Window

4.9.1 2D(Step)

XRF-2000 Series Operating Manual

[ 2D & 3D Meaure |32 | ex) 5 times analysis at intervals of
10mm from curren ition.
2D(Step) | 2D(Point) | 3D(Scan) | 3D(Point) | 0 om current positio
Move step 10 | s Clicking direction starts to measure.
Meas. point
Grcitise Big) 5 Current Position
Cur. Number : o o 0O O\O
A 10mm
A\ 4 T Moving Direction
Start(Moving stage direction)
[¥] Return start position after measuring
4.9.2 2D(Point)
| %2 | Move Sample to start position and

JiE 2D & 3D Meaure

2D(Step) | 2D(Point) | 3D(Scan) | 3D(Point) |

Click Reg. Start Button.

Y

X
‘ Reg. Start ‘

‘ Reg. Stop ’

Current Position
Meas. point

Current Number

Start measuring

Move Sample to end position and
Click Reg. Stop Button

Enter Number of Analysis

Click Start measuring.

[¥| Return start position after measuring

Moving distance = (Start - Stop) / (Meas. point - 1)

MicroP Co., Ltd.
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4.9.3 3D (Scan)

8 2D & 3D Meaure % |
Ex)
| 2D(Step) | 2D(Point) | 3D(Scan) | 3D(Point) No. of X meas. Point (4)
X Y X mm
Move step i :
Meas. point O O
(include org)
Current No. —Q0 O
Y mm l
Start measuring Q?L O
Start from left-top to right-bottom E— O
v iti i .
[¥| Return start position after measuring No. of Y Meas. Point (3)
4.9.4 3D (Point)
8 2D & 3D Meaure | =% |
Left To Right To
| 2D(Step) | 2D(Point) | 3D(Scan) | 3D(Point) P 9 P
RefPoint X i | Z
Left Top A ‘
Right Top | |
Right Bottom
Meas. Step X mm
Meas. Step Y mm
Num. of X point
Bepck Sk Ciay Right Bottom
"] send multiple data to excel
[¥] Return start position after measuring

Place camera position and cursor to left top and click Reg. Axis Button.
Place camera position and cursor to right top and click Reg. Axis Button.
Place camera position and cursor to right bottom and click Reg. Axis Button.
Enter No. of point for X, Y. Then moving distance for X and Y are calculated
by system.

Click Start button.

ANANENEN

(\
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4.10 ‘ Random Stage

ERandom Stage(Silver) X|

Setup
|l &
———

Y

MNo X

1 87.51 14271 9.990
2 7827 142,34 9.950
3 69.20 142.34 9.990
4 59.00 142,34 9.990
5 51.72 14234 9.950
5] 39.44 14234 9.950
7 30.80 142.34 10315
8 2158 142.34 10315
g 10.59 142.34 10.315
10 344 142,34 10315

(N N

£

411 Set measuring Unit

um ~[12.3

pm
pinch
mils

A

XRF-2000 Series Operating Manual

v' Open/Save : Open/Save position data
file.

v' Set: Register the axis data. Space bar
also works.

v" Run: Start the measuring.

v" Del: Clear all axis data.

v' Ref: with saved position data, set ref.1
and 2 recalculate all other data.

Clicking right mouse button menu

v’ Del: delete the selected axis data.

v Move To axis: Move the stage to
selected axis data.

MicroP Co., Ltd.
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12.3
412 Set Decimal Point
x
Thk, Resal, 12,34 -
Comp, Resol, 1234 -
CPS Resol, 12,34 -
] Cancel
413 J Cal File Select Window

Select calibration file

XRF-2000 Series Operating Manual

Plastic Quan{Emp}

5010

000
50/1000.8/1000

4096

2.Mo 150.0pm

Wil

No ¢ Mode Beam kWiud MCA Primary Date Comments
1] Y_Gold Quan(Emp) 3.000 mm A7kVIGO0UA 4096 | 1,Ta 25.0pm 3/2712012-2:45 PFM

1 R_CuZn Quan(CSFP) 3.000 mm SOKVI35ZuA 2048 | 1.Ta 25.0um 12014/2012-11:46 AM

2 D_Gold Quan(Emp) 3.000 mm 47kVT0uA 4096 | 1.Ta 25.0um 2M312012-12:52 PM

3 P_Gold Quan{Emp) 3.000 mm 47kV150uA 4096 | 1,Ta 25.0pm 2/13/2012-1:40 PM

4 Silver Quan(Emp) 3.000 mm A7RVI00uA 4096 | 0.None 2M312012-2:42 PM

7 FP_STD Quan(CSFP) 3.000 mm 47kVIS4TuA 2048 | 1.Ta 25.0um 1025/2012-11:02 AM

10 FP-STD Quan(CSFF) 3.000 mm B50kVISE3UA 2048 | 6.Mo 50.0pm.Zn 20.0pm | 10i25/2012-11:42 AM

12 PE Quan(CSFP) 2.000 mm BS0kVIBSEUA 2048 | 1,Ta 25.0um 1029/2012-4:10 PM

17 RoHS_PE Quan(Emp) 3.000 mm 4096 | 2.Mo 150.0pm 11/8/2012-10:52 AM

18 RoHS_Fe Quan(CSFP) 3.000 mm BOkVI35Z2uA 2048 | 1,Ta 25.0pm 5/23/12012-1:01 PM

19 RoHS_Al Quan(CSFP) 3.000 mm S0kVIZ06UA 2048 | 1.Ta 25.0um 5/2312012-1:42 PM

20 RoHS_Sn Quan(CSFP) 1.000 mm | 50kVI1000uA 2048 | 1.Ta 25.0um 5/23/2012-2:16 PM

21 RoHS_CuZn Quan(CSFP) | 3.000 mm 50kVI352uA 2048 | 1,Ta 25.0pm 5/23/2012-9:51 AM

22 RoHS_CulNi Quan(CSFP) | 2.000 mm S0kVIBTEUA 2048 | 1.Ta 25.0um 5/23/2012-4:58 PM

23 %AgiSnICu/ABS Multi 0400 mm | 40kVI1000uA 4096 | 5.Ni 24.0pm 1112/2012-1:10 PM
26 F%AUNIfCu Multi 3.000 mm | 50kVi204uA 4096 | 5. Ni 24 0pm 11/21/2012-3:27 PM

v'  Set: Use the selected cal file.

v Edit comment: Edit the comment of selected cal file.
v"  Delete: Delete the selected cal file.

MicroP Co., Ltd.
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R
414 —j Recalibration Window

Cal data (Unit : pm) ReCalibration
Fhd i Select measuring row
AuThk NiThk AuCPS NiCPS Avg and click "Start’ Start
‘ ‘ Cancel ’ ‘ Save ’
Nie| — | = | 00| 30860
7Cu Basei — ‘; D.Oi 02!
NilCu| — | 102 00| 9529/
Nilcu| — | 521| 00| 24623
_ AuCu| 051 — 495/ 00|
nwce| 32| —[ 1201 oo
AulNi=| 081 — | 747| 17767
AulNie| 132| — | 121.1] 11187
AuNiiCu| 051 102 478| 6255
AuNifCu| 132| 102 1202| 2846
_Au!NillCu; 081 521 751| 13804
AuNiiCu| 132 521 1204 8615

® Recalibration procedure.
1) Manual axis calibration.
- Set one calibration standard (ex: Au Inf.) on the stage.
- Adjust position and focus.
- Select desired (ex: Au Inf.) row on 'Calibration Data' window.
- Click 'START' button on Recalibration window.
- Click 'START' button again. Then average data will be used for
calibration data.

2) Automatic axis calibration.

- Set all calibration standards on the stage.

- Adjust position and focus.

- Double click the desired (ex: Au Inf.) axis row then axis data will be
registered.

- Register all of calibration standard axis data.

- Click the 'START' button.
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3) Click the Right button of mouse will be display the pop-up menu.

View spectrum
Clear selected CPS
Clear all CPS
Medify ROI

Medify Elem. Name
Delete one Row

ANANE N NN

N
4.15 —j New Calibration

4.15.1 Thickness Calibration

View Spectrum: display standard’s spectrum on spectrum window.\
Clear selected CPS: Clear CPS for selected row data.

Clear all CPS: Clear entire CPS in Cal data.

Modify ROI: Change ROI value as eV.

Modify Elem. Name: Change element name.

Delete one Row: Remove selected standard.

N
Click Fj icon for new calibration (ex:Au/Ni//Cu)

New Calibration

Set cal mode

[Au//Ni Excitation v]

Primary Focus |Norm
(0300 -]

10 Au MCA
=3 Resolution
= 4096

[High Voltage | (s0kv |
Tube current

V] Auto set 1000 uA
Target Deadtime(%) S
Start Cal. \ | cancel

MicroP Co., Ltd.
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Double Click on Beam size, Meas Time and High Voltage, then Edit Cal. Mode

window appears. Do as shown below.

oS! Edit Cal. mode (S
Cal mode Number
Mode 2 [Mur s [ & B
Layer Meas. Element Filter Num.
17 [au x) [None ~|[ce) Tsave
2 Ni ¥ :None 4 C(%)
3 [ |Cu I v :None ~ | |C(%) Cancel
4 ] |None '] :None ~ | |Off
5 (& [None '] iNcne v | |OF > Insert
6 | [None '] 1
| Jo Filter auto set
S setrol |6savemode [4] Use Si Detector Del
[T Use Brremove

ROl | Num(@) ROI

>

Layer e 1U 2L 2U
11028 11858

Ni 7095 7861

m

Select Cal. Mode which is just created.

New Calibration

Setcal mode

Auf/Ni Excitation
Au//Ni Excitation
Y_Gold Quantitative
W_Gold Quantitative
D_Gold Quantitative
P_Gold Quantitative
Silver Quantitative
Test Quantitative
RoHS Quantitative

Tube current

Auto set )OOO uA

Target Deadtime(%) 1

Z%Au/Ni//Cu Multi I
High Voltage | Remove B

Start Cal. Cancel

Target
/Droportional Counter, 30% for PIN
Diode detector.

Dead time is 5% for

MicroP Co., Ltd.
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New calibration will use pre-defined cal mode. Click Start Cal. button, and enter
number of standard foil.
Number of standard X

Set number of Au//Ni standard,
-12

Follow the message on New Calibration Window.

MNew Calibration

Au//Ni Excitation

Primary |None v | Focus |Norm
Beam = 0.300

10 | ICA

_‘C 2SC
*10'* 4096
High Voltage |50kV - Remove E

set 1000 uA
3 12

Start Cal [ Cancel J

Start

Measuring Intensity.
Set Au = standard
and click 'START'

Click OK to accept tube current.

Manual input X
End of Measuring Intensity,
Enter another value if you need,

Max Value = 1000 us
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Load reference standard and click start.
System adjustment

Set the Reference Standard
and click 'Start’

Offset: 1501
Start ‘Cancel 2
Gain : 3712

Example of Calibration

O : Enter or modify the thickness and composition value.
Cal data (Unit : um)

Edit Setup
AuThk NiThk AuCPS NiCPS Aw |l X Y z
o] o | —| aa[ o -
Niw| —| = 31| 57158| 1
Cue| — | — 56| 766| 1
NiiCu| — |C672D 61| 47116 1
PINTeTC 1.09XC 672D 274.8| 20008 1

Calibration Data

Sn Thk[Pb Thk|SnPb Thk| % Sn [Sn CPS IPb CPS [Ava|| X Y i
Sn Inf AW 100% 55821 0.0 0
Pb Inf [-——- Inf  =—-- 0% 1.3 34498 0
Cu Base 0.0 0.0 0
SnPb Inf |-——- ———- Inf CBE.0E2577.8 1643.1 0
Sn/Cu 08—--—- -—-- 100% 19318 6.3 0
Sn/Cu M9 20----- ————=  100% 2916.2 4.4 0
Pb/Cy |- /479 -——-- % 0.0 19951 0
Pb/Cy === \.8 16.5 26861.1 O
SPb/Cy  |-===- === 5910 15071 273.0 0
SnPb/Cy |===== ==--- NBS.OF 20117 42383 0

Save new calibration.
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N
Click ——J icon for new calibration (ex: RoHs Plastic)

New Calibration

Set cal mode

| Au//Ni Excitation

3

Primary (Mo 150.0pr v| Focus |Norm ~

|[Beamsize |

3.000

2]

10 Au
10
10

|High Voltage |50 kv

5

Tube current

Auto set

1000 uA

Target Deadtime(%)

MCA
Resolution

30

Start Cal.

Cancel

Double Click on Beam size, Meas Time and High Voltage, then Edit Cal. Mode
window appears. Do as shown below.

ol Edit Cal. mode 38 | 53 periodic Table (=|E] % |
Cal mode Number 1 I[\)Iamgt: L?ﬂ At weight : 207.2 2
g A ensity + 11,
Mode 2 [auantiative | v S| | Kalkel) : 1497 -
3 3| 4 La(KeV): 1055 s{6[z2[8[at0
Layer Meas. Element ) Filter ~ Num. Li | Be ROI: 11440~14116 B|C|N|O|F|HNe
1 [3[ceBrCHaPb |~ [None - 6Save TRE R EE ER RS
2 Nons Ma | Mg AfSi|P|S|Cl|a
5 T 192122352627 28|2a|30|3[32[3[s[s]36
Ll Cancat~ a|Sc| Ti| ¥ |Cr|[Mn|Fe|Co|MNi|Cu|Zn|Ga|Ge|As|Se| Br|Kr
4 None | |Off 37| 38 | 39 [ 30 2| 43| 44| 45| 46| 47| 48[ 49| 50| 51 [ 52| 53| 54
T Rb | Sr| ¥ | 2r | Nb | MoTFeRul Rh [ Pd | Ag | Cd | In |[Sn|Sb|Te| | | Xe
z one: 7 A8 Tinsert —~
: < AR R EIE 81 | 82 83| 84| 85| o6
"‘e Cs|Ba|Lu|Hf[Ta| W |Re|Os| Ir|Pt|aAu|Hg b | Bi | Po| At | Rn
RoHS 5
87 | 88
gouro | oo | MOS0 Del I\ ® Pull and drop element to element window
[C] Use Brremove 57 56| 59| 60| 61| 62| 63| 6af65[66]67 se| 69 | 70
La|Ce| Pr|Nd|Pm|Sm|Eu|Gd| Tb| Dy | Ho | Er | Tm| ¥b
ROl |N ROI
(@) 69 (90|91 (993(0495(06(9798[%9(100 [z =
Layer 1L 1U 2L 2U = Ac|Th|Pa| U |Np|Pu|am|Cm|Bk| Cf|Es|Fm
5044 5786
Br 11874 | 12266 3
Cd 22584 23764
Hg | 11404 | 11874 | i
Pb 12266 | 13041 | -
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Select Cal. Mode which is just created.
New Calibration

Setcal mode

RoHS Quantitative
Au//Ni Excitation
Y_Gold Quantitative
W_Gold Quantitative
D_Gold Quantitative
P_Gold Quantitative
Silver Quantitative
Test Quantitative

RoHS Quantitative |

Tube current
Auto set ‘ 1000 uA

Target Dead time

Diode detector.

Target Deadtime(%)

Start Cal. ' [ Cancel

Click Start Cal. And check as below.
Cal Condition for Quantitative

Condition | Coefficient | Reports | Report Line | Report Std | Report MDL |

Method Regression method
© Ci=Al«li+AD
) FP ) i = Sum(aj = Cj) + AD
@® CSFP ) Ci=Sum(Aj = j) + AD
x © Ci=ai =i +1i = Sumiaj = Cj) + AD <i#>
[7] Mormalize 3
O Ci=ai =i +1i = Sum{Aj = 1)) + AD <i#>
[ Intercept -
1 Inf, Cal |1.‘9‘~ Ci=al=li+a2=+1i"2+ A0
[7] Smoothing Remove escape peak
Remove Background Remove sum peak
(e¥) [ Use NetArea  B.Gfields ||
lter 17 Bw 300 [ RTD OFF ] Decony,
[ 0K | Cancel
Click OK.

is

5%

for

Proportional Counter, 30% for PIN
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Enter number of standard sample
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Number of standard

(S

Set number of RoHS standard,
3-50

Using around middle concentration of standard, get tube current by clicking

Start.

MNew Calibration

Setcal mode

| RoHS Quantitative

Primary (Mo 150.0pr ~| Focus |Norm
3.000
H oltage |50kV  ~| [] Remove B
Tube curre
Auto set 1000 uA
TargetDea € 30

tart Cal Cancel

Start

Measuring Intensity.
Set RoHS = standard
and click 'START'

Click OK to accept tube current.

Manual input

End of Measuring Intensity,
Enter another value if you need,

Max Value = 1000 us
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Load reference standard and click start.
System adjustment

Set the Reference Standard

and click 'Start’

Start ” Cancel ’

Offset: 1501
Gain : 3712
U
U

Example of Calibration

XRF-2000 Series Operating Manual

Enter or modify the composition value in green box.
Cal data (Unit : ppm)

Edit Setup
Crppm Brppm Cdppm Hgppm Pbppm CrCPS BrCPS CdCPS. _Hg CPS. Pb CPS ' ﬂg
RoHS #1 0.0 0.0 0.0 0.0 0.0 26| 125 132 15 27.0!
RoMS#2| 4040 5380 1040 2010 4030| 72| 3383 234 288 1107,
RoHS#3| 10040 10420 3020 10980 12080 14.1| 6658 408| 1263 2385
Cal data (Unit : wi%)
Edit | Setup
Display resolution Il"/ AuCPS AaCPS CuCPS ZnCPS Avg X Y z
’ Calibration unit > \ ppm ; 71 8[4"
|
G997 Auto Cycle > wit% ;727
G996 Set Condition User-user 5 = 697 S —
G993 Change Std Num. Set User define unit 673
ReCalculation =
G390 r N 26051 952 124] 71 —
‘qng 91.57I 841 0.00 0.00| 2365.0 6524 11.6 63.7
G850 8519 1378 103 000| 21487| 10514| 327 585
G800 80.18| 17.82 200 0.00| 19741 | 13389 486 544
G750 75100 1234 1157 099 18551| 10309| 2859 922 |
G700 7021 921/ 1960 098] 17437| 8085| 5210 1020 \
v Display Resolution: change decimal point of Thickness, Concentration and
CPS.
v' Calibration Unit: Select concentration unit or specify unit
v' Auto Cycle: Set acquiring time and waiting time.
v Set Condition: Select calibration parameters.
v' Change Std. Num.: Add or delete standard.
v" Recalculation: Recalculate calibration curve.
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After acquiring all standard, calibration curve must be reviewed and change
calibration parameters to get a good result. Go to Setup -> Set condition in Cal

data window.

Cal Condition for Quantitative

I CondiﬁOHV\ Coefficient | Reports | Report Line | Report Std | Report MDL\riv

) Ci=ai =i +1i = Sum{Aj = Cj) + A0 <i#>

Regression method

O Ci=Ai =i +1i = Sum(a)j = j) + AD <i#>

@ Empirical D Ci=Al=li+AD
FP @ li = Sum(Aj = Cj) + AD
CSFP 0 Ci=Sumdiaj = 1)) + A0

7] Mormalize

[ Intercept )

@ Ci=Al =li+A2=1i"2+ A0

] Inf, Cal

] Smoothing 7] Remove escape peak

Remove Background

[V]iHemove sum peak

[¥] Enable (eV) [7] Use Met Area
lter 17 Bw 300 7] RTD OFF

| Decony,

‘ OK

I ‘ Cancel |

v' Method: Select Empirical or FP- The unknown sample spectrum is
compared to that of standards and the spectrum most similar is used for
estimating the unknown sample's composition. Empirical models are
applied where the coefficient matrix {Aij} is determined by regression
analysis using a set of standard samples with known composition.

v" Normalize: Select if total concentration is 100%
v" Remove Background: Select If peak of element is not stand alone.
v" Regression Method: select one of 6 equations.

#1. Ci=Ai*Ili.+ Ao

#2: li = Sum (Aj*Cj)+ Ao

#3: Ci=Sum (Aij*lj)+ Ao

#4: Ci=Ai*li + li*Sum (Aj*Cj)+ Ao(i#))
#5: Ci = Ai*li + li*Sum (Aj*lj)+ Ao (i#)
#6: Ci=Aqli + Az li* +A0

v' Remove escape peak: Escape Peaks appearing as a result of the SiK
radiation escaping from the Si detector, can be removed by enabling this

selection.
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v' Remove sum peak: Sum, or pileup, peaks arise because two incoming x rays
arrive at the pulse processor (amplifier) within a time frame that is less than
the fast discriminator can detect the peak from the first event. This results in
peaks that have energies with the sum of the two incoming x-ray events. For
example, two incoming Fe-ka photons (each with an energy of 6.4 keV),
which pileup, would produce a count at 12.8 keV. This can be removed by

enabling this selection.

v' RTD OFF: RTD (Rise Time Discriminator) circuit has been implemented in
the preamplifier. When RTD is active (RTD OFF is not checked), the shaped
pulses are internally gated and only pulses corresponding to “good” X-ray
events are allowed to be sent to the MCA for analysis. The RTD internal
threshold is set to about 2 KeV. If energies less than 2 KeV are to be

detected use RTD OFF function.

Repeat review and change calibration parameters to get good calibration curve.

Cal Condition for Quantitative

Cal Condition for Quantitative

f(;ondition ] Coefficient | Reports || Feport Line't| Report Std | Report MDL -

Elem,
‘ Cr

Cd
e

1104,4

‘U079 38

0.0

0.0 Given Conc, 1104.4

”andition Itoefﬁcigﬁﬂ Reports | Report Line || Aepoit 5td | Report MDL

Elem, Name Int, Given, Cale, Abs, Dey

Cr | [GEEERdl 25 0.0 0.0 0.00 0.00
WS Rons 2| 72 4040 | 4040 | 000 0.00
[Cd | RoHs #3] 14,1 10040 | 10040 0,00 0.00

E

p

Rel.Dev

OK ‘ ‘ Cancel ‘

Regression Condition window

In addition to graphic displays of the results, a detailed numeric report of the
analysis results is provided by the Cal Condition window. It includes the
regression coefficients and indices, the given and calculated concentration of
each standard, and the absolute and relative difference between the given and

calculated concentrations.

In Report Line tab, the horizontal coordinate

represents the specified concentration of the standard as input in the Cal data
window; the vertical coordinate represents the calculated concentration as

calculated by the regression model.
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4.15.3 Plating Bath Calibration
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N
Click —j icon for new calibration on the tool bar (ex: Sn-Pb content in

plating bath)

MNew Calibration

Set cal mode

| Au//Ni Excitation

)

[High Voltage ] (50 kv
Tube current

5)

0.300 -]
10 Au MCA
10 Resolution

Auto set 1000 uA
Target Deadtime(%) 5
Start Cal. ’ ‘ Cancel

Double Click on Beam size, Meas Time and High Voltage, then Edit Cal. Mode
window appears. Do as shown below. Try to change numerical filter to get better

result.

o5l Edit Cal. mode (S
Cal mode Number
Mode @ [Solution | -] 12 B
Layer Meas. Element Filter Num.
1 Ug[sore *] (none 4w~ [save
2 Water X ] None ~ | |Off
3 None '] None ~ | |Off Cancel
4 [None '] None ~ | |Off
5 [None '] None ~ | |Off ) 1 Insert
6 [None ']
[T] Co Filter auto set
5 Set ROI § Save mode Del
ROl | Num(@) ROI
Layer 1L ]'U 2L 2U =
585 700 Hf*
Pb 282 353 ‘ ¥
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Select Cal. Mode which is just created. Select biggest collimator and set

measuring time as 100 sec. High Voltage must be adjusted regarding measuring
element.

Ex) ZnNi = 35KV, SnPb = 47KV

New Calibration

Setcal mode

#SnPbj/Water Solution -
P None Focus |Nomm
Beam size LO.3 ']
Cal. Time(Sec)
SnPb 100
High Voltage  [47.0kV (240) -

Tube current
Auto set 999 uA (255)

Maximum CPS 15000

Start Cal. ]\ Cancel

New calibration will use pre-defined cal mode. Click Start Cal. button, and enter
number of solution standard.

Number of Solution standard

1

ge]tznumber of SnPb//Water Solution standard,

Cancel

4
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Follow the message on New Calibration Window.

Load SnPb infinity, Sn infinity, Pb infinity and general water in sample cup and
click start step by step.

New Calibration

tcal mode
#SnPb//W ater Solution

None Focus |Norm

[
anl
Q
Qo

W | W

Qo

47.0 kV {240)

999 uA (255)

15000

Start Cal [ Cancel ]

Start

Measuring Intensity.
Set SnPb = standard
and click 'START'

Click OK to accept tube current.

Manual input X

End of Measuring Intensity,

Enter another value if you need,
Max Yalue = 1000 ud
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Load reference standard and click start.
System adjustment

Set the Reference Standard
and click 'Start’

Start H Cancel ’ et 10
Gain : 3712
U
J

Example of Calibration

O : Enter or modify the composition value.
Cal data (Unit :)

Edit Setup

Sn Pb SnCPS PbCPS A

|

SnPb #2 [13.00 2.00

Prepare Plating water standards as follows (Example). Plating water standards
must be measured by AAS to verify its concentration.

SnPb #1 = Sn 6g/L+Pb 1g/L

SnPb #2 = Sn 13g/L+Pb 2g/L

Fill the water or plating water to the top of the cup

Mark Circlé'for measﬁri@-area

i

— S =
Avoid bubble between water and film

Polypropylene Film (Film must touch to the water)

5%
“._/\

Sample Cup (Any plastic Cup)
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Sample Cup preparation (Substitution)

Use General Cap

Get PP Film from Cigarette Cover

. 4._#’ B

Mark Circle for mea%ing area

N

XRF-2000 Series Operating Manual
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—>

4.16 1L system Adjustment Window

4.16.3 General
System Adjust is for positioning to the right energy location of
Micro the known peaks in KeV using Reference Standard which is
Pioneer contained Cu and Sn.

3

Load Reference standard on the stage and adjust XY & focus.

Reference - , :
Standard Click 'START button to adjust.

a BN 3

System will turn on X-Ray several times and adjust the value
of the Offset and Gain automatically to find proper position for Cu and Sn
peaks.

4.16.4 Concept of the system adjust
Reference Standard contains two elements, Cu and Sn. The energy of
the Cu is 8.048Kev and Sn is 25.27 KeV.
A good example of the System Adjust likes the following figure.

[iz] Display peak position [ 2]
8049.79 2527548 17225.69
N§J1(eV) NoZ\(eV) Gain(No2-No1)
[iz] spectrum \ \\ =]=2] % |

File Overla Setup
Total =5900,3 View =2340 3451 285 26
100 \
Cu \\
80
60 \

\ICu- Ka=8.048KeV

40

20

Zn & Sn-Ka=25.27KeV
N
Sn
0 Y
1 5 10 15 20 25 30 35
Elem,| | Ch[1495[4] KeV[14.838] Time|L40(30%)| Data[0.2]6
To display Peak Information, place cursor on the Spectrum Screen then
press Alt+P simultaneously.
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4.17 \>\ Focus Laser

On/Off Focus Laser.

4.18 -'\. Lamp

On/Off Lamp for Camera.

Y

4,19 I Set Y Stage Auto Move
Analysis position moves to near door side when cover is opened and
moves to analysis position automatically when cover is closed.

v

4.20 C Auto Cycle Measurement
Enable statistical Measurement.

1..
AC Auto Cycle Number
Enter Number of Analysis for Auto Cycle Measurement.

4.21

5. How to Measure

5.1 Loading Sample

_ Open the door. The stage will move forward when Push Pull' ( ")
function is ON.

- Load sample at laser beam position on the stage.

- Close the door. The stage will move backward.

- Adjust the sample by using stage control window.

5.2 Adjust Focus
- Adjust Focus laser to vertical scale line.

5.3 Select Cal File and Click Start Button.
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6. Maintenance

Following these maintenance steps will insure normal and reliable operation of
the system. This maintenance is intended to be performed by the operator.

1) Fan Filters
Once a month clean the cabinet fan filter.

2) Sample Chamber
The stage might have a problem if the chamber is not clean, especially if
volatile liquid or porous materials contaminate it. In a dirty chamber, there
always exists the risk that some particles or liquid will accumulate on the
surface of the thin Be window.

3) Si PIN Detector
The detector window is made of Beryllium foil, only 12.5 microns thick.
Beryllium is a very corrosive element: water and many other liquids and
particles can interact with it and generate pinholes within a short period.
The result is loss of the vacuum in the detector cryostat.

4) Follow the maintenance instructions in the computer's manual to assure
its proper operation.

7. Troubleshooting
This sub-section offers assistance in correctly diagnosing and possibly
correcting common problems. Emphasis has been put on problems that arise
from incorrect operation or settings, or other difficulties that can easily be
corrected by simple means. In general, only trained service personnel must
solve hardware problems.

Warning:

Do not attempt to repair the system on your own. Consult your
service agent before trying to repair any hardware failures.

An accurate description of the problem is essential for the effective assistance
from the service department. When dealing with a problem related to operation
or analysis results, the most effective initial step is to relate the problem to one
of the following main categories:

1. Hardware or software
2. Method and/or data associated with problem
3. Operator/Operation

Any connection between the problem and an action preceding it or an
environmental cause may help in the identification of the problem's source.
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A further aid is to define the problem nature by the following criteria:

1. Is the problem always the same?
2. Does the problem appear at regular intervals or random intervals?

The correct answers to many of the questions suggested above may not be an
easy task, although the solution to many may be very simple.

The XRF-2000 constantly monitor the major signals and component operations
in the system. Many problems, usually hardware and operation-related are

® No System Response

When the system has no response massage,

1. The USB communication cable on the computer side is not connected
or the connector is bad.
2. Turn off the system and turn it on after 5 second.

3. Check Power on Lamp on the main switch. If power on lamp is not
illuminate, check the main fuse on rear side of system.

® Peaks Not in the Correct Position

The proper way to verify energy calibration is to perform system adjustment as
described in Chapter 4.16. Common reasons for peak shifts are:

- Cabinet heat-up due to dust in the filter or faulty fans.

- Big environment temperature change

® No X-rays

X-rays generation is off in the following reasons:
- Sample chamber cover open, or not fully closed.
- Acquisition is completed.

X-ray Tube Related Problems
High Voltage breakdowns are identified by sudden changes in the HV and
tube current readings on monitoring in the software.

® X-ray Tube Oil
Routinely check for oil leakage from the x-ray tube housing and inside chamber.
If a leak is noted, discontinue operation immediately and contact your service
engineer.

Warning:

The insulating oil is processed in the factory to attain high dielectric
strength. Please consult with the service agent before attempting to
add or replace the oil.

MicroP Co., Ltd. 70



XRF-2000 Series Operating Manual

Appendix

A. X-RAY FLUORESCENCE (XRF)

When a primary x-ray excitation source from an x-ray tube or a radioactive
source strikes a sample, the x-ray can either be absorbed by the atom or
scattered through the material. The process in which an x-ray is absorbed by the
atom by transferring all of its energy to an innermost electron is called the
“photoelectric effect.” During this process, if the primary x-ray had sufficient
energy, electrons are ejected from the inner shells, creating vacancies. These
vacancies present an unstable condition for the atom.

As the atom returns to its stable condition, electrons from the outer shells are
transferred to the inner shells and in the process giving off a characteristic x-ray
whose energy is the difference between the two binding energies of the
corresponding shells. The emitted x-rays produced from this process are called
“X-ray Fluorescence,” or XRF. The process of detecting and analyzing the
emitted x-rays is called “X-ray Fluorescence Analysis.” In most cases the
innermost K and L shells are involved in XRF detection.

A typical x-ray spectrum from an irradiated sample will display multiple peaks of
different intensities.

The characteristic x-rays are labeled as K, L, M or N to denote the shells they
originated from.

Another designation alpha (a), beta (B) or gamma (y) is made to mark the x-rays
that originated from the transitions of electrons from higher shells. Hence, a Ka
x-ray is produced from a transition of an electron from the L to the K shell, and a
KB x-ray is produced from a transition of an electron from the M to a K shell, etc.
Since within the shells there are multiple orbits of higher and lower binding
energy electrons, a further designation is made as a1, a2 or B1, B2, etc. to
denote transitions of electrons from these orbits into the same lower shell.

The XRF method is widely used to measure the elemental composition of
materials. Since this method is fast and non-destructive to the sample, it is the
method of choice for field applications and industrial production for control of
materials. Depending on the application, XRF can be produced by using not only
x-rays but also other primary excitation sources like alpha particles, protons or
high energy electron beams.

Sometimes, as the atom returns to its stable condition, instead of emitting a
characteristic x-ray it transfers the excitation energy directly to one of the outer
electrons, causing it to be ejected from the atom. The ejected electron is called
an “Auger” electron. This process is a competing process to the XRF. Auger
electrons are more probable in the low Z elements than in the high Z elements.

MicroP Co., Ltd. 71



XRF-2000 Series Operating Manual

The X-Ray Fluorescence Process
Example: Titanium Atom (Ti = 22)

Photoelectron

0

-
1) An electron in the K shell is ejected from
the atom by an external primary excitation
X-ray, creating a vacancy.

Incoming

radiation from
x-ray tube or
radioisotope.

The K Lines The L Lines

x-ray
AE=E -E =K
or

AE=E,-Eq=Kp

x-ray
2) An electron from the L or M shell “jumps in” to fill the 3) When a vacancy is created in the L shell by either the
vacancy. In the process, it emits a characteristic x-ray unique primary excitation x-ray or by the previous event, an electron
to this element and in turn, produces a vacancy in the L or M from the M or N shell “jumps in” to occupy the vacancy. In
shell. this process, it emits a characteristic X-ray unique to this

element and in turn, produces a vacancy in the M or N shell.

1)E=E1-E52-E3

Auger “Auger” Electron
/Zlectron The excitation energy from the inner atom

- is transferred to one of the outer electrons
& E; causing it to be ejected from the atom.
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Appendix B
New Calibration for Disk (V5 Version)

Thickness Calibration (ex: NiP//Al)

1. On Main Window, Go File — Administrator Login — “t” — Enter.

2. Click J icon for new calibration on tools Bar and set as shown below.

New Calibration

—Setcal mode
|NiP//Al Quadratic ~

Primary |:j‘.,.f‘-»-}c»me
Beam
: 4.000
.ﬁlﬂ‘-’s_.lﬁ
MeasTime]
Time | Elm |

MCA
Resolution

[4006 ~|

[High Voltage] [30kv  ~| ¥ UselCR

Tube current
¥ Autoset |1000uA =]
Target Deadtime(%) I 25
Start Cal. Cancel
v' Select cal mode: Select application. If not exist, Double Click on Beam

size, Meas Time and High Voltage and perform step 3.

Beam size: Select collimator size.

Time: Set measuring Time.

Sys: Select Live for live time regarding Dead Time.

MCA: Select MCA channel.

High Voltage: Set Tube high voltage for element to be analyzed.

(ex-30KV for NiP)

Use ICR: Check for background ROI.

Tube Current: Check Auto set to get optimized TC at target Dead time.
Target Dead time: Set 25%

AN NN NN

AN

3. To create cal mode, double Click on Beam size, Meas Time and High
Voltage in the new Calibration Window, then Edit Cal. Mode window appears.
Set as shown below.
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x
—Cal mode Number
Mode 2|Quadratic EI I 0 E
Layer Meas. Element Filter Num.
i3 7 [nip ; [None [Z] ] or Save
| | | INoneJ IOff

r INone I INone:I IOff
INone _J INoneJ IOff
INone _'_I INoneZI IOff

J lNone _'J
e ™ CoFilter auto set
4SetROI %avemode Ir Use Si Detector Del

I” Use Brremove |

T 1 [ B
g
8

o ;A W N

| Num(@) Rol |
Layer | 1L 1U 2L 2U )
P 5824 9518
4. Click Stat Cal. Button in the new Calibration Window to proceed.

5. Enter number of standard foil.

Number of standard x|
Set number of NiP//4l standard, oK
3-20
Cancel
|5
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6. Follow the message in the New Calibration Window to get optimized Tube
Current.

New Calibration

—Setcal mode
|NiP//Al Quadratic =
PrimarylG_None :_I
Bs?zzm |4,C[}O ZIFocuslNorm 'I
Meas Time
Time | Elm [ SVs: MCA
NP || £ Real Resolution

& Live |4096 j'

High Voltage [30kv ¥| ¥ UselCR

Tube current
V' Auto set |1000 uA Ll
Target Deadtime({%) I 25
Start Cal. | Cancel

Start

Measuring Intensity.
SetNiP or Thick disk standard
and click 'START!'

7. Click OK to accept optimized tube current.

Manual input i x|

End of Measuring Intensity,

Enter another value if vou need, OK
Max Value = 1000 us Cancel
|405
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8. Enter thickness value for each standard and load standard into chamber and

button in the new Calibration Window.

click Start
Cal data (Unit : pm) N
Edit Setup

NiP Thk | NiP CPS | Avg |
NiP/AI #1| 1455
NiPIAI#2 | 1207

NiP//Al #3 11.04

NiP//Al #4 9.32

NiP//Al #5 9.08

New Calibration i

—Setcal mode

IN;P;‘,."AI Quadratic _V_]
PrimaryIO,None Zl
Beam [ -
e |4.CGD j FOCUSlNOIm VI
Meas Time
Time | Elm g‘CA »
NiP esolution

[4006 -]
High Voltage IBG kV vl ¥ UseICR

Tube current

¥ Auto set |405 uA

;‘L:_

Target Deadtime(%)

Save | Cancel

Start

Enter the standard value
and select row to measure
and click 'START'
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v' Example of Calibration

Cal data (Unit : pm)

Edit Setup

XRF-2000 Series Operating Manual

| NiP Thk | NiP CPS | Avg X |
p 1455| 741335
NiP/AI#2| 1207 | 634856

NiP/JAl #3 11.04 | 629464

NiP//Al #4 9.32| 609004

NiP//Al #5 9.08| 60371.2

9. Click Save
New Calibration B
—Setcal mode
[NiP//Al Quadratic ~
PrimarylG,None _'_|
Bs?zaem I4<OC~D ZI FocusINorm 'I
Meas Time
Time | Elm gCAI ,
NiP esolution

High Voltage |30kv ¥ ¥ UselCR
Tube current

W Auto set |405 uA ;l
Target Deadtime(%) 25
Save Cancel

Start

Enter the standard value
and select row to measure
and click 'START'

button to save new calibration File.
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10.Using Random Stage Recipe

v" Click | Random Stage on Tool Bar.

K Random Stage{Sample01)

X

No X f

- YA

1 118335 80.11

3240

2 11835 80.11

40.11

3240

v" Open position Data file.
v" Click Pencil Icon.
v" Click Car Icon to run.

% Random Stage Meas. Average Windows

Random Stage Recipe

XRF-2000 Series Operating Manual

||SampIeD1

Average

| 2.75 ym
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Appendix C
New Calibration for ROHS_Plastic

1. Step
- Go File -> Administrator Login -> “t” -> O.K.

N
- Click —J icon for new calibration (ex: RoHs Plastic)

- Set acquisition parameters as shown below.

Step |Layer [ Std | intensiy]

[ Hvisokv  ~| RTD OFF m —_—

[ primary [2:Mo 150.0um ~| [® Em]© wprp © quan[o RoHS]
Auto Set TC e B = =
Deadtme| 25 | [Cal. Time 300 ] Step | MCARes. (4096  ~| Unit[ppm |

Step HV TC Col Pri Time Kind.CRM RTD Off
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- Load middle range concentration of standard samples.

- Click Auto set TC button, then system will show you optimized TC
value.

- Click Add Step button.

- If you have another standard samples such as Cl (Halogen Free)
which means multi-acquisition parameters, repeat again using
different acquisition parameters.

- The final settings are as follows for multi-acquisition parameters.

Step |Layer | Std | Intensity]|

Common
RTD OFF Method Mode

‘.'.] @ Emp () MPFP () Quan. @ ROHS

Sep | MCARes 409  ~| unit[ppm  ~]
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2. Layer

- Click periodic table on tool bar and drag element to be analyzed into
layer window. The final settings are as shown bellow.
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3. Std

Enter Standard Name for Layer O and Layer 1 as below.

Decimal Point for Conc. 2 Std Name Cl_High : ‘ ; )

Name Spectum X Y Z Cr Br Cd
13554 2403
98.65 |88.30 | 24.45

69.92 2434

] Add Std Measuring Std
cl

Decimal Point for Conc. 2 |Std Name Cl_High

Name Spectum X Y Z Cr Br Cd Hg Pb

0.00 | 0.00
0.00 0.00
0.00 | 0.00

Click one of standard name and load standard sample in chamber the
click Measuring Std.
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Std Name  CI_High

Name Spectum X

Y

z Cr Br

13554

98.65

88.30

69.92

88.30

Cd

- Repeat measuring for layer 1 as layer O.

4. Intensity

Finally check intensity for each layer as follows.

Current CRM Application Name
Decimal Point for Intensity 2
Std Cr Br Cd Hg Pb C
370 | 570 | 790 | 520 | 1550

PE_Low | 12.90

43270

31.60

427.90 |158.20

219.80

18.00

216.60 | 68.30

View & Set

Condtion Save to CalFile.
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View & Set -
Condion gaxsiatale

Decimal Point for Intensity 2

Std C Br Cd Hg Pb C
2170
Cl_Low 2240

2430

5. Save CAL File

-  Enter Aiilication Name and click Save to CalFile.

Application Name

Decimal Point for Intensty 2 |RoHS_PE

Sd Cr Br Cd Hg Pb O
2170
240
2430
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D. Calibration for CSFP

This procedure is for unsatisfied FP result or new FP calibration.

1. Login and get Factory service
v/ On main window, go File -> Administrator Login -> “t” -> O.K.

v" Place cursor on Main window and click the Main window then press

Alt+Ctrl+Shif simultaneously and hold these keys and type “pioneerok”.
Then factory menu will appear on tool bar.

Broos
B[ o |, DL @ [ Lz ) R N RGP A A

v' Perform System Adjustment (Refer to step 4.16 in Operating manual).
2. Click Factory icon.

/A~ Factory service R

£ Factory service |
Col Test Col Set T.CTest
EEPROM Set Layer 2 Over PriLens
Registry Set Num. Ref CSFP Cal.

3. Click CSFP Cal.

% Making EXC

=10l x|
| AT EXC | Measuring comotum | Making EXC |

0.Mone
B.Mo 50, 0urn. Zn 20,0urm
1.Ta 25,0um

11/22/2002 216:20 PM
11/22/2M2 3:20:44 PM
12/10/2012 11:23:02 AM
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A. Calibrated EXC
Calibrated conditions are listed which are various combination with High
Voltage, Tube Current, Collimator and Primary Filter. If you are first time
to use FP, you will see blank. In case of unsatisfied FP result, delete all
existing lines by clicking right mouse and delete, after that build up all
combination of acquisition parameters again in next step.

B. Measuring spectrum

< Load FP Standard provided by MicroP Co., Ltd in to sample
chamber.
% Making EXC -10| x|
Calibrated EXC Measuring spectrum | Making EXC |
Primary filter [2,Mo 150, 0um [
High Voltage  [47 kv =] Target Deadtime(%)
Tube Cur, [ Auto | Meas Time(Sec) 300
Collimator 3,000 =] MCA Resolution |EDdB -]
[T Making EXC after measuring
Add Step Meas
HY | TC | Cal | Pri, Filter
Auto | 3,000 1.Ta 25, 0um
&0 Auto | 3,000 B.Mo B0, 0um, Zn 20, Ourm
47 &uto | 3,000 2. Mo 160, Ourn
v Add Step: Select acquisition parameter (PF, HV, TC, Col) and

AN

AN

click Add Step.

Target Dead Time is optimized as 25%

Meas Time is optimized as 300 sec.

MCA resolution is optimized as 2048 channel. More channels will
take more time to calculate FP parameters and total measuring
time.

Making EXC after measuring: Currently not in use.

Meas: After set all acquisition parameters to be used in your
system or additional need then click Meas. System will adjust TC
to get 25% D.time and acquire spectrum step by step and save it.
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4. Making Exc
% FP CAL {FPSTD) - 10| x|
Calibrated EXC | Measuring spectrum  Making EXC |

Sy Mo Fit Line Conci®)
In 49 KA. KB.L h.95
Sn B0 K4 KB.L 5 55 [~ Save input file
A4 47 k& KB.L 4,00
&u g L3.L2.L1 302 Do All File
Cu 24 kA KB 10,05
i 28 kA KB 158,19
Fe 26 k& KB 1819 Do Selected File
Pd 46 KA.KB.L 37
Ti ee k& KB h.05
Pl 40 KA KB 263
Mo 42 kA KB 9,30

v Click Periodic table and drag and drop elements into making EXC

window.
v" Enter Fit Line and Concentration. The FP standard composition is as
follow.
Llox]
Calibrated EXC | Measuring spectrum  Making EXC |

Sym Mo | Fit Line Conci(%)
In 49 K&, KB.L 5,98
Sn 50 | KAKB.L 8.86 I™ Save input file
Ag 47 | KAKB.L 4,00
Au 79 | L3L2Lt 3,02 Do All File
Cu 29 K&.KB 10,05
i 28 K&.KB 18,19
Fe 2% Ka.KB 18.19 Do Selected File
Pd 46 K&, KB.L 3,75
Ti 22 K&, KB 5,05
Zr 40 K&.KB 2.63
Mo 42 K&, KB 9,30
Cr 24 K&.KB 10,86
Zn 30 KaA.KB 012 -

——-——
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FP CAL (FPSTD) I

=101 %]

Calibrated EXC | Measuring spectrum Making EXC |
Sym | Mo | FitLine | Conci(?) -
&g 47 K&,.KB,L 4,00
Au 79 | L3L2Lt 3.02 ™ Save input file
Cu 29 Ka.KB 10,05
i 28 K& Delete Do All File
Fe 26 K& Delete All
Pd 46 K, Open
Ti 22 K& Save Do Selected File
Zr 40 Ka.KB 2,63
Mo 42 Ka.KB 9,30
Cr 24 K&.KB 10,86
Zn 30 KA.KB 0,12 -
M

v' This table can be deleted line by line or all and saved or opened by
right click of mouse.

v" Click Do All file to create excitation files for all spectrum or click Do
Selected File for specific spectrum.

v" The final excitation file will be shown on spectrum window as follow.

M Spectrum{50kY_3.000_1_Ta 25 0pm_352us_TH) 1Ol =l
File Owerlay Setup
Total = 1,0 View = 1,0 0,0 0,0 0,000
0.m
[0, 005
[0. 006
[0, 004
[.002
1]
& 10 15 20 25 30 35 a0 a5
Elem.| | Ch| 203 ||D| Ke‘-f| 25,239| Time| LI(IZI%}I| Data| D.IZI|| D|

v" Close all FP calibration windows.
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