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Important Notices

Warranty

EtchTemp Low Temperature (ET LT) Wafer System Hardware

Software

KLA warrants that the EtchTemp Low Temperature (ET LT) Wafer Systems (Products)
sold will be free from defects in material and workmanship and perform to KLA’s
applicable published specifications for a period of 6 months after shipment. ET LT wafer
is warranted for 6 months from date of shipment, 4 measurement hours, or consumption
(whichever comes first) for failures caused by component and assembly defects. Refer to

the specification provided with your wafer for the exact warranty terms. liability of
KLA hereunder shall be limited to replacing or repairing, at its opti efective
Products that are returned Free on Board (FOB) to KLA Sensérray d lant in
Milpitas, CA. In no case are Products to be returned without t t obtaining
SensArray’s permission and Returned Materials Authorizati mber. In no

event shall SensArray be liable for any consequential or inci a
have been subject to abuse, misuse, accident, alteration, (heg proper storage, or
unauthorized repair or installation are not covered by this Warranty. SensArray will make
the final determination as to the existence and cau ged defect. SensArray is
not responsible for maintaining or suppl sumable materials used in
conjunction with this hardware. No warrant th respect to any customized
equipment or Products supplied with E fer systems where produced to

Purchaser’s specifications except as ica ed in writing by SensArray in the
willjpay the shipping costs of returned materials

contract for such Products. The purch

to SensArray; SensArray will pa of shipping repaired/replaced material to
Purchaser. This Warranty is thegOnly Warranty made by SensArray with respect to the
Product delivered hereunder a y be& modified only by a written instrument that is
signed by a duly authorize r9f SensArray and accepted by Purchaser. Except as
provided above, S no warrantees, expressed or implied, including any

warranty of mer

hipment, and (b) the medium on which the Software is recorded will
defects in materials and workmanship under normal use and service for a
onths after shipment.

sed by unauthorized modification, misuse or abuse of products, or problems due
are not supplied by SensArray, are not covered by this Warranty. During the

ranty Period, the purchaser may return failed Software to SensArray for repair or
replacement, at SensArray’s option. SensArray does not warrant that the operation of the
Software shall be uninterrupted or error free. The purchaser will first notify SensArray of
the nature of the problem and obtain a Returned Materials Authorization [RMA] number.
The purchaser will pay the costs of shipping returned Software to SensArray; SensArray
will pay the cost of shipping repaired/replaced Software to the purchaser. No other
warranty is expressed or implied. SensArray specifically disclaims the implied warranty
of merchantability and fitness for a specific application.

The SensArray Tools Software Documentation Materials (Documentation) are subject to
revision and change without notice. SensArray agrees to make a best effort attempt to keep
the purchaser advised of changes to the Documentation.
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Software License Agreement

The Software is owned by KLA (SensArray division) and is protected by United States
copyright laws and international treaty provisions. Therefore, you must treat the Software
like any other copyrighted material. Under the Copyright Laws, SensArray Tools
Software, or accompanying written materials, may not be copied, photo-copied,
reproduced, translated, in whole or in part, without the prior written permission of
SensArray.

You may make one copy of the Software solely for backup or archival purposes.

Third-Party Software

Licenses for any software which was provided but not produced by SensArraygare granted

solely and only by the original supplier or manufacturer and solely ith the
supplier’s limitations and rights. Copying restrictions for such@softWare governed
solely and only by the original supplier or manufacturer’s lic er supplier-
approved agreements, as applicable.
Regulatory Information

This equipment has been tested and found to compl limits for a Class B digital
device, pursuant to part 15 of the FCC Rules. T, plies with FCC radiation
exposure limits set forth for an uncontrolled t and meets the FCC radio

o the following two conditions:
and (2) this device must accept any
y cause undesired operation. These
ction against harmful interference in a
) ates, uses and can radiate radio frequency
energy and, if not installed ané accordance with the instructions, may cause
harmful interference to radig i

interference received, including inte
limits are designed to provide reaso

Exposure requireme mobile transmitting devices, a separation distance of 20cm shall
be mai between the device and people during operation.

Tradema

T LT Wafes and SensArray Tools are trademarks of KLA (SensArray division).
owfs and Excel are trademarks or trade names of Microsoft Corporation.

ther terms mentioned in this document that are known to be trademarks or service
marks have been appropriately capitalized. Use of a term in this document should not be
regarded as affecting the validity of any trademark or service mark.

Some of the technology used in this product is acquired under license from the
management and operating contractor of the Oak Ridge National Laboratory on behalf of
the U.S. Department of Energy.
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What You Need to Know

This user manual assumes that you are familiar with the version of the Windows operating system
installed on your computer and can perform- as a minimum - the following tasks:

Start (boot) the computer.
Log on to Windows.
Select from menus.

Select and open files

Use a mouse or pointer, including how to point and click to select objects and operate controls
such as buttons.

Use standard window controls such as scroll bars. ¢

Conventions Used in this Manual \

Several standard conventions are used in the text of this manual e the information
presented a little clearer and easier to understand. Every attempt is made to be consistent
in the application of these conventions.

Note:
Bold

italic

Courier
Typeface

<Key>

Hyperlinks

Images

Highlights important additional information.

Bold text indicates button names, ic % enu items.

r name in a cross-reference. For example:
w section of Chapter 3, Acquiring Data, for
used to emphasize a word or phrase.

Italic text indicates the section and/
See the Using the Acquisition S
more information. Italic text c Iso

directories, and text that you enter. For example:
sarray\Configs directory.

Courier typeface indicate
The file is located j

A word offset byjangle br indicates a key on the computer keyboard. For example:
After you specif eters, press the <Enter> key.

t safety information. The icon is usually associated with a caution in

this dociment describing potential damage to the wafer. Other international standard
ons spegific to a particular hazard or action may be used in place of the exclamation
k.

cates important wafer handling information. This icon is associated with a caution in
the document describing potential product damage or particle contamination if the wafer
is not handled according the instructions associated with the icon.

The images shown in this document are reference only. The actual image may vary at the time of
real-time operation/analysis.
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Using This Manual

Cautions and Wafer Handlings

It is extremely important that the warnings and cautions on this page should be observed.

Caution
o Wafer is sensitive to temperature during storage.

o Wafer may be damaged, and warranty voided by storing the wafer outside recommended

A temperature range.
w

o Wafer should always be stored between 15 °C (59 °F) and 40 °
side the AM FOUP.

o Wafer should always be stored in SensArray provided Stora

Wafer Handling
¢ Never place the wafer on an uneven surface.
@ o A small downward pressure on the waf Qp lig @
or cause cracks within the silicon. \
Document Overview Q

ight point could cause the wafer to break

This manual consists of the below sec

ET LT Overview — Provides ififormation abeut the features, components, and configurations of the
ET LT Wafer System.
System Setup — Provides informatioh about the system components, preparation of the equipment

for the cleanroo connecting the system cables.

Preparing Equipme Cleanroom — Provides information about the cleanroom preparation

for the ETLT Wafer

Usin rray Tools Software — Provides information about the setup, acquisition features,
and ho retrieve the measurement data using the AM FOUP.

Advanced Data Analysis — Provides information about to create templates, control limit, analysis
recipes, and the SAT Analysis features.

Importing Files and Data — Provides information about download the data and re-tag the mission
data.
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1. ET LT Overview

The EtchTemp Low Temperature (ET LT) Wafer User Manual is designed for the users with a need to know
use of the ET LT Wafer system with the SensArray Tools (SAT) software. This manual is applicable for ET
LT wafer only. ET LT wafers will only work with SensArray Tools version 2.8.12 above (Advanced Plasma
Suites).

This chapter provides the information about features of the ET LT Wafer System.

1.1 ET LT Wafer System

ET LT Wafer is a complete measurement system embedded with the wafer to record alsurveys in
semiconductor processing equipment without the need for wired connegtion ing the
components within the wafer allows it to be treated like a production wafer i eq nt, as long
as it is within the operating temperature range of the wafer.

ET LT wafer system consists of an ET LT Wafer, an AM FOUP for communi
wafer, a magnet network cable, a laptop computer, and a CD/Pendriv
drivers required by the system.

ith®and recharging the
ing the software and

on the model.

Measurements taken by the sensors are converted ane
electronics.

digital signals within the onboard

1.2 Acquiring Data

Using the ET LT Wafer to acquire temperat
parameters, such as sensors to b

our equipment is a simple process. Measurement
e, time delay, etc., are set up using the Controller
asurement chamber from the AM FOUP via robotic arms,
ta can be retrieved from the onboard memory through the

The data acq LT Wafer can be analyzed using the SensArray Tools. The SensArray Tools
software e aximize your fab’s wafer yield by capturing real-time tool conditions and
identifying ce characteristics of chambers with the highest yields. You can modify other

Data to be Anadlyzed Using a Template / Identifying Data to be Analyzed Using Control Limit.

ET LT wafer performs computations on the acquired data, such as determining the minimum, maximum,
mean, range (max-min), and standard deviation of all wafer sensor values for the sample, and logs the
results in columns. These computed values are referred to as calculated values.

After acquiring, linearizing, and storing the sensor data, you can display or print the data as a line plot
graph. In addition, you can display data in a table or as a wafer map (Refer to 5.5Acquiring Data Using the
Manual Mission).
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2.System Setup

Before you begin working with the ET LT Wafer system, you need to unpack the system components,
prepare the equipment for transfer to the Cleanroom, and charge the wafer batteries.

2.1 Before You Begin

There are safety and handling procedures that should be followed. Please read the Cautions and Wafer
Handlings provided in this manual and become familiar with the ET LT Wafer before atte ing your first
thermal survey.

Operating the ET LT wafer outside of its specified temperature range could resuit in tnr eadings
and/or damage to the wafer. The recommended operating temperature for x is 20 °C to
140 °C.

Rotational speeds up to 5000 rpm have been tested and found to be saf it IS'possible that even
higher rotational speed might be reached without damage to the wafer ofspin plate, SensArray cannot
provide any guarantee above 5000 rpm.

2.2 Wafer Handling Procedures &\b

ET LT Wafer is designed to survive in a semicond r on environment, care must be taken to
prevent damage to the components on the waf
A Wear hand-gloves whenever you e afer.

the backside of the wafer with your hand or with a
ave to grasp the edge of the wafer with your gloved fingers
try to insert the wafer into your equipment or AM FOUP.

Hold the wafer by the edges onl
vacuum wand. In some situation
to prevent dropping the wafer, as

2.3 Unpacking em

Inventory allitéhms and compare them to the packing list included with the shipment.

ackaging materials for the system. This is required for the return of the ET LT
afer for repairs.

If any parts are missing or damaged, contact KLA SensArray division immediately. Be prepared to provide
a list of the missing and/or damaged components, the Purchase Order Number, and the SensArray Sales
Order Number.

Note: Do not return the components without contacting KLA SensArray division and obtaining a Return
Material Authorization. You must pack the equipment in the original packing material when returning to
KLA SensArray division. Failure to properly pack the components may result in additional damage to the
equipment.

I/( l_/\ Restricted Distribution 0
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2.4 Verifying Wafer Integrity

Make sure the storage case is completely closed. Place the storage case right side up (electronic module
on top) on a clean working surface. On the front of the electronic module, locate the red test button
(labeled as TEST) as shown in Figure 2-1. Push the Test Button to activate the system electronics and
communication.

messages:

e VER —Storage Case FW (Firmware)
e WAFER LOCATED — when
e WAFERS/N —indicates t
e WAFER BATT VOLTAGE
e WAFER GOOD - indicates t

of the wafer inside the storage case.
e current wafer battery voltage.
letely functioning system.

The LEDs will flash to i e following conditions:

e Flashing Blue LE ndicates that the storage case received a communication packet from the
wafer:

LED# indicates that the storage case is performing maintenance charging of the

The wafer storage case is designed to keep the ET LT Wafer batteries charged to the optimum level for an
extended period of 1 to 2 years. It is mandatory to check the status of the batteries and to recharge the
batteries when their voltage drops below a threshold.

The storage case is not designed to be used to recharge wafers after acquiring data. The storage
A case may not be used as a carrier station. It is used only to store the wafer when the wafer is
not in use.

The wafer should be kept in the storage case until it is needed.
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1. Place the horizontal wafer Storage case right side up (electronic module on top) on a clean work
surface.

2. To open the storage case lid, place both thumbs on the snap rings on the lid as shown in
Figure 2-2.

3. Grab the Left and Right Tabs with your pointer fingers and lift the lid completely.

4. Carefully open the lid of the storage case.

5. Carefully lift the wafer from the storage case.

To replace the wafer into the storage case, follow steps 1 to 3 above to open the storage case. Then
carefully place the wafer into the storage case base and close the lid.

Q Before closing the lid, check very carefully that the wafer is correctly placed withi e storage
case base. Closing the lid while the wafer is positioned incorrectly can break thie Wat

— M )
Electronic Module T

Snap Ring|

ET LT Wafer

Figure 2-3 Opening of storage case lid for wafer removal

LCD Display on top of the Electron displays WAFER GOOD, it indicates the ET LT wafer is healthy.
If the wafer is not healthy, the scree indicate NO WAFER LOCATED. If the wafer is present and the
module is unable to d wafer, place the wafer inside the AM FOUP to check the wafer status. If
the wafer looks healthy P, then the storage case may have malfunctioned.

Contact KLA SémsArray division for technical support.

26 C i Wafer Before Use

batteries.
Plug the laptop into the AC power supply and fully charge the laptop battery.

2.7 Setting up the Software

The ET LT Wafer system normally includes a SensArray qualified laptop that has been installed with all the
necessary software to set up, run, and retrieve data from the ET LT Wafer.

Note: The ET LT wafer will only work with SensArray Tools v2.8.12 and above.
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3. Preparing Equipment for the Cleanroom
3.1 Cleaning the Equipment

It is mandatory to follow the industry standards when installing a computer and ET LT Wafer system in
the Cleanroom, and wipe down the computer, exterior of the storage case, ET LT wafer, and AM FOUP
with Cleanroom wipes dampened with de-ionized (DI) water and/or isopropyl alcohol.

3.2 Cleaning the ET LT Wafer

Significant efforts are made to keep the wafer clean during the manufacturing process. Dugito the nature
of some processes and demands by customers for cleaner wafers, the ET LT wafer is offe a cleaned
product. It has gone through an SC1 and SC2 cleaning process to remove metals and organi hekleaned
wafer is packed in a clean single polycarbonate storage case until it can be used.’

e!\

Despite our best efforts, the ET LT Wafer may pick up contaminants from re ndling. The ideal
method of cleaning surface contaminants from the wafer is to blow a gentl a lean Dry Air (CDA)
or inert nitrogen across the surface. However, some forms of surface comtamination cannot be removed
this easily.

bing alcohol) or DI water and a
he coating on the backside of
the performance of the wafer.

The wafer can be cleaned with Isopropyl Alcohol (IPA) (isoprap
cleanroom cloth. Due to the design nature of the ET LT Wafer
the wafer may exist. This has not been shown to cause @egra

A gentle stream of DI water or IPA may be used to | € contamination, and then use CDA or
inert nitrogen to blow the surface to dry.

Q Never place the wafer in an ultrasonic@leani ath. The vibration set up by the ultrasonic may
damage the electronics inside an e wafer inoperable.

ment, there will be a deposited polymer ring at the
se the chucking problem or temperature range is not in
note for the cleaning details for this polymer ring.

Note: After a period of usage u
bottom surface of the wafer, t

The AM FOUP includes removable and rechargeable lithium-ion batteries and the batteries should
maintain a charge on the wafer batteries for up to three years. The AM FOUP batteries can be charged
via the network cable through the power adapter provided.

@ Keep the wafer inside the AM FOUP when not making thermal surveys. This will help ensure the
. maximum lifetime for the onboard wafer batteries.
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4. KLA AM FOUP
4.1 KLA AM FOUP Function

The KLA AM FOUP transports the instrumented wafer to the equipment during missions. It interfaces
between SensArray Tools and SA wafers. It can store mission data for upto 10 hours. It also charges the
wafer’s battery and used to store the ET LT wafers.

The AM FOUP contains, one FOUP module and two SA WF chargers.

AM FOUP Front View

FOUP slot No. Occupant Optional Fins

25

24

23

22 SA wafer

21 X

20 SA Wafer Charger X

19 X

18
17
16
15

SA wafer

SA Wafer Charger

FOUP Module

P - Front View and Slot Map

4.2 KLA AM FOUP indi d Controls

AM FOUP indicators a ols are on the rear of the KLA AM FOUP. See Figure 4-2.

V FOUP
Charging

LED
Wafer ‘
Charging
LEDs ‘ Manual power/
communication
lagnetic connector

Reset ON/OFF

button button

Figure 4-2 KLA AM FOUP indicators and controls
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Control or Indicator | Color Comments

Wafer Charging LED Steady when the applicable Wafer is present but not charging (Wafer

Blinks when the applicable Wafer is charging
Green

is fully charged)
Orange | Steady when the applicable Wafer is absent

FOUP Charging LED Steady when the FOUP is powered On and at the Station but not

Blinks when the FOUP is charging.
Green

charging (FOUP is fully charged)
Orange | Steady when the FOUP is powered On but is not at the Station

Reset button To press the Reset button, insert a thin stylus or pen i

N/A

Manual power/

communication N/A
connector long time
ON/OFF button N/A To power down the FOUP,
the FOUP Charging LED tur
4.3 KLA AM FOUP Battery behaviour

When an AM FOUP’s charge level goes do
FOUP will not operate at minimal batter.
The charging pace of the FOUP is 1%4imd

Whenever the FOUP is off-c ing @

be 1% for 15 minutes (4-
n a mission, it will not go to power-save mode until the mission is

For the Cold Start condit
minutes to wake-up and co
When the FOU

completed.

FOUP will not go t@ power-save mode until reaching low battery limit.

FO witch ower-save mode, when it is idle more than 30 minutes.

When the s fully charged, it can stay in stocker or storage for 1 month without charging.

FOUP Battery Charging

Check the FOUP battery every two weeks, if the FOUP is not in use

FOUP needs to be charged with a magnetic connector and a power plug connecting to the wall,
if the battery power is <85%.

To Check AM FOUP Battery Level

Connect the AM FOUP with Laptop.
Open the FOUP Web Ul from Google Chrome; Type: http://192.168.10.100:5000.
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3. Loginto the FOUP using the following ID and Password:
e You ID =admin
e Password = admin

4. Inthe FOUP Configuration page, click on Status.

5. The battery level will show, as shown in the Figure 4-3.

FOUP Ccnﬂ-guraﬂnn Basic  Netwok  Advanced  Upgrade FOUP Connguration
1
dentification Help Network Name P
) ) ETHO 192.168.10.100
CarrierID To be defined - basit help
FOUP-CARRIER-D-DUMMY
OUP-CARRIERHD-DU WLAND
Hwld [*)
WLAN1
HWID-FOUP-DUMMY
Apply FOUP Service: Running

AM Server Configurafion

. &
Figure 4-3 FOUPKK

QO

Status

Up

>

2 Restart network card

2 Restart network card

2 Restart network card
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5. Using the SensArray Tools Software

SensArray Tools (SAT) is a software program that communicates with the ET LT Wafer through the AM
FOUP. It monitors the status of the system, retrieves data from completed thermal surveys, and set-up
the parameters for the next set of surveys.

For setup and using SensArray Tools, refer to the SensArray Tools v2.8.12 user manual.
5.1 Starting the Program

Connect the network cable between the AM FOUP and Laptop. Start the SensArray Too plication by
double-clicking the desktop icon.

Figure 5-1 SAT Desktop icon

You can see the SensArray Tools (SAT) launcher Ul opens as shown j

-y Sershuray Tools Launcher
Tools  Help

Operations
Data Viewer

[ Mission Controller

Configuration

Recipe Flow Configurator j
' Data Importing and Tagging
:"Crente a Template
: Create a Control LImT

Chamber Matching
[ Data Interpolator

Accelerating Yield Bockip Fexlfe database o Tools-»Diatabase Tonnection Mansger,

Figure 5-2 SensArray Tools
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5.2 Product License at Startup

The computer should come with a license installed. However, an error message dialog will appear (as
shown in Figure 5-3) if license upgrade is required. Then click OK button.

Could not find a valid license. Please install a valid license for local
server operation or connect to a licensed remote server to enable
functionality.

Figure 5-3 License Error Message

To get the Updated License 23

1. Send the computer’s hardware ID to Support Services at custo
tencor.com. The support team will send you an updated license.

2. Download the save the new license to the desired location.
Use the License File Manager option to upload the new license.
To add a new License

1. Click Tools on the SAT launcher menu bar, then cli
see the License File Manager window ope

.~} License File Manager

@ Local

“Your Hardware D
OH-HGFJEE-JHDMK-HHDMEADFME-R

ciopy bo clipboard

Current License

Plasma/iew 1.0: Unli use -

GoloGo 1.0: Unlimite: 7

Prafile Comparizon 1.0: L

SPC1.0: Unlimited use

mber Comparnizon 1.0: Unlimited use

polator 1.0: Unlimited use
BlpLInlimited use

Rl plimited use

m

7 Unlimited use
apPlazma: Unlimited use
antintegral: Unlimited use
geCoil: Unlimited use

lirnited use
mpLC: Unlimited use | 9

SenshraypLitholntegratedw/afer: Unlimited use

PL Sensamraylnknown: Unlimited wze

FL SenstmapHTw: Unlimited uze

Fab Configurator 1.0: Unlimited use

Drata Import 1.0: Unlimited uze

Template Creator 1.0: Unlimited uze

Signature Creator 1.0 Unlimited uze

Datatcquisiion 1.0; Unlimited use 2

Export Licenze. .. ] [ Change License... ]

Close:

Figure 5-4 License File Manager Window

2. Click Change License button. You can see the License Upgrade Wizard — Add License Form File
window opens, as shown in Figure 5-5.
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.~} License Upgrade Wizard - Add License From File - O it

Select a file by clicking the Load Mew File button.

Load Mew File

License Contents

Figure 5-5 Licensé&For!
3. Click Load New File button. You can see th 0 cense to load window opens.

4. Navigate to the saved location and sel he“aew Updated license file, then click the Open
button -or- double-click the new license! Theligense contents are listed in the License Contents

panel.
5. Click Next > button. The Li e Wizard - Confirm License File Change window opens.

6. Click Finish button, then close t ense File Manager window. The new license is in effect.

Installing new IWC
1. Click Tools o launcher menu bar, and select the Wafer Maintenance option, as shown
in Figure 5-6. n s€e the Wafer Maintenance Editor Window opens.
Y SensArray Tools Launcher - X
Tools | Help
License File Manager Diagnostics

blexliicManagey TrackTune AutoCal
Collect Diagnostics

Configuration

Wafer Maintenance I

Database Importer

Manual Mission

Figure 5-6 SAT launcher window
2. Click Add Wafer button to add a new wafer.
3. Enter the Wafer Name as required.
4. Click Browse for Calibration File button, you can see a window opens.

5. Navigate and select the calibration file (.iwc extension) from the system desired location.
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6. Click Edit Sensor Pattern button to edit the sensor pattern, if required.
7. Enter Comment for the wafer added, if required.
8. Click the Save button to add the wafer.

9. You can see the added Calibration File in the Wafer Maintenance Editor Window as shown in

Figure 5-7.
85 Wafer Maintenance Editor - [m] X
Manage FlexLife
Temp ~
Fab Hardware Wafer Usage Temp Calibration
WaierD D Name Wafer Type CurentUsage  Remoining  Cyces ~ Cycle  Comment Date Version

DE6127LTK... | D66127LT DE6127LT EtchTemp LT 01:52:43 0 0
200314WT... | FR1020031... | FR1020031... Integral 01:39:44 0 0 WetTemp-HR wafer
38000039K... | FR2038000... | 38000039K. Integrated2 00:23:11 00:00:00 0 0 ‘
HTC10817K... | HT300513 HT300513 | High Temp 6mm 02:48:23 13:11:36 0 0
5BIPF217M... 100146 | 100146 EtchTemp 06:13:24 00:00:00 0 0
03800044K .. | FR203800044 | FR203800044 Integrated2 00:00:00 00:00:00 0 0
03800036K... | FR2038000... | FR2033000.. Integrated2 00:15:31 00:00:00 0 0
D64659 1030755E 1030755E EtchTemp 11:34:51 08:25:09 0 0 40115
UVC10007K.... uv_4 | Uv_o4 UV 6mm 01:04:05 0 0 6.0.15
MT201013K... | MT201019 MT201019 Mask Temp 00:02:30 0 0 7143
CHTEMPH... | ETHD800D0& | ETHD80006 | EtchTemp HD 00:23:57 0 0 8.1.12 v

1 Edit Wafer 2
Add Woter || [ Show deactnted  |_V1erName |
| DE6127LT |

Deactivate 3 &nwsefrasﬂrahm

Edit Sensor Pattem

Edit Offset Offset: 0.00 5 o

Calibration file name :
Fab Wafer Id :

Figure
10. Do the above steps to add files in the wafer maintenance editor window.

Note: Refer to SensArray T 2. r Manual, for the configuration setup in detail.
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5.4 Initial Setup Phase (Configuration)

The blow flow chart shows the SensArray Tool process flow:

Initial Setup Phase Analysis Setup Phase
Configure Fab I r~
|:| ( Template/ Design an
-,\_Cﬂ-ntrol Unit Experiment
A\

Create/Edit

L Template
Plasma
Fab Recipe People
L
Create/Edit

Control U

L]
—

Complete

L the Design

TR Regular Ope Ph Data Management Phase

g

| ImporiTag
Data

g Ny ""-l Y

| Missions | | csv | [wrr | [ xus |
A I N W
[ I [ |
i Tag A
J L Data
|{d + "\
| Summany |

Figure 5-8 SensArray Tools process flow

The initial Setup phase or Configuration involves creating the fab hierarchy, setup the mission recipes used
in the fab, and those associated with the fab.

Before using SensArray Tools to acquire data for the first time, configure the software for the fab(s) using
the following steps:

I/( |_/\ Restricted Distribution ”



SensArray

ET LT Wafer User Manual

Step 1 —To Configure the Fab hierarchy

1. Click Tools on the SensArray Tool launcher menu bar and then click the Configuration option, as
shown in Figure 5-9.

2. You can see the configuration window will open, as shown in Figure 5-

.~ Senshrray Tools Launcher — x

| Tools I Help

License File Manager

Diagnostics

ElexLiieanagar TrackTune AutoCal
Collect Diagnostics
I Configuration I

Wafer Maintenance

Database Importer

Manual Mission

Figure 5-9 SAT launcher Window - Configuration

.~ Configuration

Preference

Configure Modules

DataBase Operations

Fab

People

Zone Corfiguration

Preference

Defauit Failure Message (Chamber Matching Go\NoGo)
Chamber temp is out of spec ‘

Wam if Remaining Time falls below (0 to disable waming)
30 |2 Fixed Life (mins ) 60 2| RAexLife (mins.)

Data Viewer ‘

Automatically load templates
[] Show Mean diamond in Distribution & Hist|

[] Show Custemer column in Mission Selector
Template interval color
[ 17321630 |+

Default View Mode

O Tabs
@ Windows

Allow Wafer 1D Editing

[] Allow one-time editing of Wafer ID in Wafer Maintenance

Save Cancel Reset Al

Figure 5-10 SAT Configuration window

3. Click Fab to start canfiguring the fab.

rchy will empty if this is the first time the Fab is being used.

the blank area and then click the Add Customer. The Customer Information section
, as shown in Figure 5-11.

Preference
Corfigure Modules
DataBase Operations
Fab

People

Zone Corfiguration

Add/View Fab Corfig tems | Add Tool Type

Wiew Default Information
[ Defaul (Default Customer) Import or Export Fab Configuration

Customer |

)

Add Customer Export Import

Location ||

‘ | Customer Name must not be empty.

Fab |

Description

Save Cancel

Figure 5-11 To add Customer information
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5. Enter the Customer (mandatory files) name, Location, Fab name, and Description, and then Click
Save button to add the customer information.

Note: Customer name should not be left blank. A pop-up message will notify Customer Name
Must not be empty. Location, Fab and Description are optional.

6. Right-click the newly added customer, then click Add Tool. The Add tool section opens, as shown
in Figure 5-12.

7. Enter the tool Name (mandatory field), Description of the tool, Tool Type and Bay information.
Click on Save to add the new tool.

Note: Tool name should not be left blank. A pop-up message will notify Name mustinot be empty.

Description and Bay are optional.

8. Select the Tool Type as Plasma using the drop-down list, and then cIicI@av
Tool details, as shown in Figure 5-12.

1 Configuration

Add/View Fab Corfig kems  Add Tool Type
Preference

[#- Default (Default Customer)
Configure Modules Fn

G-k Add Tool Eort

DataBase Operations -k Edit KLA

Import or Export Fab Corfiguration

Import

Fab
People

Zone Configuration

Delete KLA
Expand

Set as Default

Save Cancel

Add Toof

Name:

st not be empty.

Description

Tool Type

<::J |User must select the Tool Type I

Bay

Cancel

Figure 5-12 To add Tool information

9. Plasmag@oes not available in the Tool Type drop-down list, click Add Tool Type tab to add
tool type.
10. Clic Create New Tool Type, then enter the Tool Type Name, Station Name and Tool Type

Description (optional). Click on Save to add the newly created Tool Type. See Figure 5-13.
11. You can modify the existing Tool Type using the Edit option. See Figure 5-13.
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Add/View Fab Corfig tems Add Tool Type

Tool Type Name Plasma ~ Create New Tool Type

Station Name Chamber

Tool Type Description

s o

Add/View Fab Config tems  Add Tool Type

Tool Type Name || Create New Tool Type

Station Name |

Tool Type Description
*
Edit Cancel
Figure 5-13 To add/edit the Tool type informatio
12. Right-click on the newly created Tool and then click o r t6 add a new Chamber. You

can see the Add Chamber section will open, as shown InjEi 5-

id the newly created chamber.

Add/\iew Fab Config tems  Add Tool Type
(- Default (Default Customer) o b Conliarahg
- Default (Default Customer) npat or Expost Fal < ||
E-KA1 —
Description
Add Chamber
Edit Tool 1
Delete Tool 1 1
Expand
e 5-14 To add new chamber
14. Do the steps f o step 13 to add additional tools and chambers, to reflect the equipment

present in the f

15. You cap Edit the Ghamber properties using Edit Chamber, if they differ from the tool that was

16 e tool Chamber, then click on Edit Chamber. You can see the Edit Chamber

section will open, as shown in Figure 5-15.

17. Mo the Chamber Name/Description as needed. Then click on Save to save the modification
done.
forence Add/View Fab Corfig kems  Add Tool Type Edit Chamber Information
- Defautt (Default Customer)
Configure Modies & K_U\ Import or Export Fab Configuration Name _
. [zl Tool Export Impart
DataBase Operations = Tool Copy Edit Description
Fab -
I Edit Chamber I
People Delete Chamber
Zone Configuration e LerEs
1 2

Figure 5-15 To modify the chamber properties
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Step 2 — To Associate People with the Fab

After the recipes are associated with chambers, it is necessary to add the people responsible for various
aspects of the fab.

To Add a New Person

1. Click People from the Configuration window. You can see the People section will open, as shown

in Figure 5-16.
2 Configuration — [m] x
Preference Add users to make them available for association with missian data later.
Configure Modules
DataBase Operations Peapi.
Fab
John .DOC Enabled Applications:
People Technician Al Applications

Notes
Zone Configuration J

Adm.-_n Enabled Applications
Administrator All Applications

Notes
Default Administrator account

SensArrayApps
Administrator

Notes
SensAmay Apps defautt account

2. Click the Click to Add Person butt 0 add a new person. You can see the Create User window
opens, as shown in Figur

Note: You can Edit or Delete existing personnel record.

# Create User — O *

Person Properties

User Mame: | |

Display Mame: | |

Group: |[Select a Group] > |

Motes:

[ ok ] cancel

Figure 5-17 Create user window

3. Complete the following information:
e User Name
e Display Name
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¢ Notes (optional)
e Group

Group drop-down list options are:
e Technician

e Engineer
o Administrator

4. Click OK to add the user once the information entered.

Do the above-mentioned steps, for all individuals who are to use SensArray Tools.

At this point, the initial fab setup process is complete. Proceed to Run a Mission.

Step 3 —To Setup Mission Recipes *

It is necessary to setup the mission recipes that are to be used to run ET & e the fab is
configured.

Click Recipes Flow Configurator from SAT launcher Ul > Mission RecipesyTab ow allows the recipes
to be entered and organized.

Mission Recipes
1. Click Recipe Flow Configurator on the SAT la Sher @ an see the Recipe flow configurator
window opens, as shown in Figure 5-18. \
2. Click the Mission Recipe tab.

3. Click the New button to create a new re€ipe.

- o X

¥ Recipe Flow Configurator

wwwwww

Manual Mission
Manual

Leave Foup 60 ¢

0=

New 2
[ Show deactivated
0=
Copy

Manual Mission Recipe

| Manual

Figure 5-18 Mission recipes tab

4. Enter the Recipe Name, select the EtchTemp LT as a Wafer Type, and select the Trigger Type
using the drop-down menu.

5. Click the Save button to add the recipe. You can see the created Mission Recipe in the Mission
Recipes tab, as shown in Figure 5-19.
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A Recipe Flow Configurator

[E=8ECR =)
File
Litho Flows| Mission Recipes | Analysis Fecipes:
Name Commen t
MR_200MM Recipe Name
VRET L§ MR_ET-LT
MR_ETHD \wafer Type
MR_HT
MR_NTEGRAL ST Trigger Type Temperauae
MR_MT
MR_PR1202 Delay
MRV 03 205 (see)
ST_Recipe i Duration Sean Period
» @ Manimum length mission duration 1.0005 (sec.]

©) Specified mission duration:
New

Shiow deactivated Seconds
Edit 0=

Deactivate

Copy Comment

Enter comment, if required

Manual

Figure 5-19 To create new recipe

6. You can modify the existing recipes by clicking Edit button.
You can copy the existing recipe using Copy button.
8. Click Deactivate to hide recipes.

Note: Deactivating the recipe(s) will not delete the re
9. Do the steps from 3 to 8 to add more recipe(
10. Click on Edit to modify the existing recipe(s).
11. you can copy the recipe and its properti cli

name.

12. Enable Show Deactivated to view thedli eactivated recipes, as shown in Figure 5-20.

N

MR_INTEGRAL_ST
ST_Recipe !
< (T | »
New
Show deactivated

Figure 5-20 To enable the deactivated recipes

5.5 Acquiring Data Using the Manual Mission

The process of acquiring data, using the Manual Mission to run a mission, is comprised of the following
steps:

= Step 1 - Start the Application
= Step 2 - Run a Mission
= Step 3 - View Mission Data

Step 1 - Start the Application

1. Click Manual Mission on the SAT launcher Ul. You can see the communication window opens, as
shown in Figure 5-21.
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.~ Manual Mission Controller v3 X

Manual Mission
Download

Waiting for wafer Acquisition Time: ® Max Length Select Mission

O Custom: secs. Recipe
Sampling Period: secs. Delay secs

Start Setting: ‘ v|

' Battery:
. Usage Time Remaining: Took ke Chamber. ~

. Usage Time Total:

Sensors Enabled:
' Temperature Cycles: (All Enabled)

' Calibration Date:

. Wafer FW Version-

High Temp Wafers Initial Time

05:56:30.926 : Watting for device dstection
05:56:32.080 : Network Status Changed: NotConnected Local IP: 255.255.255.255

| Manual

Figure 5-21 Manual Mission Control g for device detection

2. A Laptop should have the SAT Laptop version
Wafer’s .iwc file should be loaded using the

w

enance Editor window.

window will display the wafer map and t ic@information, as shown in Figure 5-22.

alled to start with Manual Mission.

ptop. The Manual Mission communication

Note: It will take 30 to 60 seconds pla e information once the ET LT wafer is connected.

Recipe: Manual Misg gave gger with na delay. sampling every 15, with duration 305, with 65
sensors enabled

Mission Status Bar Manual Mission

Download

|

‘Wafer Ready

slent wafer for mission Acquisition Time: @ Max Length
DEB127LT in slot: 12
" © Custam secs

Sampling Period: [1.000 E secs.  Delay -U = secs.
Tool: Chamber. | Chamberl -

Sensors Enabled
Temperature Cycles: (0f0 (All Enabled)

Calibration Date: 07/13/2018 Graphic Map of >
Sensor Pattern <

Manual Mission

Start Setting [Lea\/e Foup

Usage Time Remaining: 02:00:46

Usage Time Total: (015314

Wafer Fw Yersion: 4.3.99

Fab Wafer ID: 00DEB127KSAE_ETU

{t

Device Information

@ Enabled
@ Disabled
Factory Disabled

High Temp 'Waters Initial Time

02:48:34 193 : Network Status Changed: WaitingFarSoftwareH andshake Local IP: 192.168.10.14 a
02:48:35.098 : Water [DEE127LT] is in

02:48:35.098 : Waler ready C: Mission Status E|

02:48:35.379 ; Metwork Status Changed: ConnectionUp Local IP: 132.168.10.14
02:46:35.504 : Water [DEE127LT] Valtage: 4.050
02:48:37.953 : Device detected ks

Manual

Figure 5-22 Manual Mission Controller window
Proceed to Step 2 - Run a Mission.
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Step 2 - Run a Mission

1.
2.

N o v s

o

Select the ET LT wafer from the Select wafer for mission... panel, as shown in Figure 5-22.

Click the Select Mission Recipe button to add a mission recipe from the Mission Recipe List, as
shown in Figure 5-23.

Mission Recipe List =
Marme Trigger Duration {zec) Delay Threshald Scan Period (sec) Wafer Type  ©
MR_Fx1202 Leave Foup B0 1] 1} 1 IMNtegrated
MR_ET Leave Foup max 1] 27 1 EtchTemp ‘_E‘
MBE_HT Temperature Abzolute .. rmax o 0 1 High Terp Brm.—
| Temperature hsalute ax 27 1 el
tR_200bkdbA Leave Foup max 60 0 1 Etch’ P
[l i S—
£\
-y .
Figure 5-23 Mission Recipe List ‘
Note: The Mission Recipe list shows the pre-setup recipes which ar. N Recipe Flow
Configurator.
Or Enter the below conditions on the mission panel if the Mission &€cipets,.not created:
Sampling Period: The Sampling period determines the time, i ond increments, for each data

sample. For example, 2s equals one sample every 2 sec@n udls one sample every 1 second.

t e launch of a mission. May be
data until the Sensor Wafer memory
for selecting the number of seconds
issien time is 30sec.

Acquisition Time: Defines when the data acquisition
set to Max Length or Custom. Max Length res
is depleted. When set to Custom, activates a
for mission data acquisition. The minimum c

Select the Start Setting condition using theldro wn menu:

= Leave FOUP — Data acquisition staftsV e wafer is left from the AM FOUP.

= Temperature Transient Bidi i mperature Transient begins the acquisition of mission
data immediately with perature. (OR) The wafer will start once a temperature

change of 0.3 °C/sec (unless there is also a delay). As mentioned above this

occurs before the delay s elapsed. The internal CPU temperature is used. Both rising

and falling temperatures at the specified rate will cause this to trigger.

e Positive Going — When the positive temperature trigger is selected, a

Make sure the ET LT wafer battery voltage ~4.05V before starting each mission.
Click the Run Mission button to start the mission.

You can see the Mission Started message appears on the top Status Bar, take the ET LT wafer from
the AM FOUP, and place the wafer into the processing equipment. In the mission status panel, you
can see the Mission Started message.

Keep the ET LT wafer at room temperature for few min before it back to AM FOUP.

The data will automatically be downloaded in SAT database and tagged to the selected
Tool/Chamber once the wafer is returned from the processing equipment to the AM FOUP.
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10. You can see the Mission Complete information on the status bar once the data is downloaded in
the SAT database, as shown in Figure 5-24.

i I .

Mission complete

Mission complete

Select wafer for mission Acquisition Time: ) Max Length

Wafer: D66127LT in slot 12
— o @ Custom: SEcs.

No wafer in slot 22

Sampling Period: secs. Delay SECs.
Start Sefting: lLeaveFoup ']

' Battery: 4038V
. Usage Time Remaining: 02:03:44 Tool: |Etcherl ~ Chamber: | Chamber!

Ti Total: 56
. Usage Time 01:56:16 Sensors Enabled:
W Temperature Cycles: 00f0 (All Enabled)
' Calibration Date: 07/13/2018
| & Wafer FW Version: 4399

' Fab Wafer ID- 00DG6127KSA6_ETL

High Temp Wafers Initial Time:

11:28:49.734 : Wafer [DEE127LT]is in
11:28:49.734 : Wafer

11:28:50.140 : Wafer [D66127LT] Voltage: 4.036
11:28:50.358 : Wafer [DEE127LT] Datastore Stats = FreeMem:32256 LzedMem 8 alMem: 32256
11:28:52 074 : Mission successfully completed

| | 11:29:32.338 : Wafer [DEE127LT] Voltage: 4.038 y N

F Manual N

Figure 5- ionjf€omplete window
Proceed to Step 3 - View Mission D

Step 3 - View Mission Data

1. Click Data Viewer on the SAT Ul, then select View Data from Database (or View Data from
the File menu). You gan,see the Mission Selection window opens.

A\ What would you like to do? X

View Data from Database

Figure 5-25 Data Viewer Window

2. Select the mission(s) to be viewed and drag it to the Selected Missions panel, then click the
OK button.
3. The selected data will appear in the data viewer window, as shown in Figure 5-26.

I/( |_ /\ Restricted Distribution 0



SensArray ET LT Wafer User Manual

Data Viewer

1. The left panel plots the sensor data versus time.

2. You can view the temperature graph at a time, by entering the required time on the line graph Start
Point (Refer to Figure 5-26).

3. You can view the temperature graph between a time duration, by checking the Enable End Point and
enter its value.

4. You can view the 2-D map and temperature graph for the required sensor profile using the drop-
down list.

5. You can toggle between the 2-D contour map, 3-D, and histogram views using the dr@p-down.

% Data Yiewer
File  Analysis  Go/MoGo  Edit  Wiew  Window

DEE127LT Etcherl:Chamber1:Manual Mission:4/15/2021 2:35 PM

Temies mrett |

Temperature (°C)

Use the drop-down
list to change the

Time (s)

[ = Iﬁlalt Foint 23.00 IIEr\d Paint 27.00 Ensble End Point  Duration: 4 uul

! Template Statistics - No templaie loaded
Start End Interval Statistic Value Sensor Pattern Min Limit

gesle (| Contawr [ Mesh
Bcsle [V] Data Dvellay |0 = 2D map retation [7] Fired Notch

Enter the Start Point value to view the data attime  Enable and enter the End Point value to view
between the required time period

1

Use the drop-down list and

: Statislics § .
select the sensor profile to view
Abs, Range: 2.23 Abs Max 2237 Abs M 2015 Mean 2125 Medan 213 TR e e 2R TR
Slope: 0.00 #vg. Range: 216 Avg Mae 2236 Avg Wi 2020
! Wafer Information
WaferID:  DEBIZTLT Chamber:  Chamber Notes:
Waler Size: - 300mm Took Etcher! Trigger: Leave FOUP, duration; 34 0
Stored Data: 35 data pls Recipe  Manual Mission Mot ol 5 . T o
urber of Sensars: emperature: Cicle
Dat 4/15/2021 23525PM  Operator  John D
o i — Numbor o Servors O 5
Manual

Data Viewer Window
Save or Export Mission Data

The allows you to Save the Missionidata (.odf file) and exports the data in a required format.

1. Click File from Da iewer menu bar and select the required option, as shown in Figure 5-27.

2Dt Viewar e Es
File | Analysis  Go/MoGo  Edit  Wiew
1 Wiew Data x
View Data Fron : Map =
Wiew Corgéfation p E
(%]
g
Save Dal 3 E
S
Export E i |
o e
. P
Rrint .. tatistics/Graphs to Excel...
Graph to Image File.. J
Wafervieurer File for Selected Time Point/Interval..
Radial Data v Mean :21.26
Sk 3sigma 2.5
Export &ll Data for the Selected Interval.., Range :2.21
5 Max 12238
: Template Statistics|. No template | Export Template Statistics... n Min  :2047
Start End Interval Statistic Value Sensor Pattern Min Limit Ma Limit [2-D View v]
: : : . : Auto Seale [ Contour 7] Mesh
This option allows you to export the required data in a requied format [ Smart Scals ] Data Oveday |0 *| 20 map rotation [7] Fixed Notch
i Sensor Selector 2
Range: 221 Max: 2238 Mir 2017 Mean 21.26 Mediam  21.36 Std Dev 068
: Wafer Information 2
WalerID:  DEBT2ILT Chamber:  Chamberl Notes
Wafer Size: 300mm Took Etcherl Tiigger: Leave FOUP, duration: 34 s, period: 15
Stored Data: 35 data pts Recipe  Manual Mission Mumborof & - T i
umber of Sensors emperature: Cicle
Dat 4/15/2021 235:25PM  Operator  John D
o porstor ek o Number of Sensors e 65
Manual

Figure 5-27 Save or Export Raw data
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2. Below are the options available in the File menu to Save/Export the data:

e View Data - Returns to a Mission Selection window.
e View Data From File - Opens the Select an ODF to load window (ODF = OnWafer data file).
e Save Data To File - Opens a Save As window (.odf file).
e Export Data To Excel - Opens the Export to Excel window.
e Export Statistics/Graphs To Excel - Opens the Select Information to Include window.
e Export Graph to Image File - Opens the Save graph to file window.
Movie Control
You can view and export a movie clip of the selected mission using Movie Control pan its@ptions.

1. Click the Movie Controls tab on right-side of the Data Viewer window. You can segt e Mo rols panel,
as shown in Figure 5-28.

2. You should select the interval limits from the available list or define the int s b ng the Start Point
and End Point values.

3. Click the Play button to view the temperature motion. You can s ie of the temperature in the
graph and 2-D map panel.
Click the Stop button to stop the movie wherever required

Use the Step and Speed Slide bars to control the ﬁ

Click the Export button to save the 2-D map movie re nces.

N o v B

You can see the window to save the movie filgf:abi format). Navigate to a desired location and then click
the Save button to save the movie file.

8. Check the Include Line Chart box to e movie along with its line chart.

.~ Data Yiewer
File  Analysis  Go/NoGo  Edit  Wiew  Winda
DEE127LT Etcherl:Chamber1:Manual Mission:4/152021

)

Temperature ("C)

Enable End Nulatinn 700

n Mean :21.26
3sigma: 2.05
Statistic Value Sensor Pattern Mirdymit Max Limit Range :2.20
Max 12236
You can see the motion in the line chart and Min : 20.16
2-D map (2 View -
AutoSeale (] Comtour  [] Mesh
a [C] Smart Scale Data Overay 0 20 map rotation Fixed Notch
Mbs Max 2238 Abs. Mine 2015 Mean: 21.26 Median:  21.36 Std Dew. 0,68 : Movie Conirols 7
Slope: 00 #wg. Range: 220 Awg Maw 2236 Awg Min. 2016
: Wafer Information Click here to start the movie ' Use these slide bars to control
the spped and steps of the
WaferID:  DBB1ZILT Chamber:  Chamber! Notes: 0 o SDDE‘*d o _Ep o
. . . Vil
Wafer Size:  300mm Took Etcherl Trigger: Leave FOUP, duration: 34 ¢, period: 1 ¢ Click here to export
Stored Data: 35 data pts Recipe  Manual Mission the movie e Troudds e Chart
Dat 4/15/2021 23525 PM - Operat John D B n
e perier - enn b Check this box to export the line

chart of the mission

Manual

Figure 5-28 Movie Controls

The Data Viewer enables you the following tasks:
= Viewing Data from Previous Missions

= Viewing Data from File
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5.6 Viewing Data from Previous Missions

Select View Data from the Data Viewer window, to view the data from previous missions.
1. Select View Data from Database to view data stored in the database. The Mission Selection window opens.

2. Apply various filters in the Mission Filters panel, to narrow the search. After a satisfactory selection of
missions is viewed, drag one or more missions into the Selected Missions panel.

3. Information about the mission(s) is displayed in the Selected Missions panel and graphed in the panel
below. Click the OK button. A Data Viewer window for each selected mission opens.

4. The left panel plots the sensor data versus time. To display the data at that time, point as&2D or 3D graph,
click the left panel. To display the data as a histogram, click the right panel.

5.7 Viewing Data from File .

1. Click the View Data from ODF (OnWafer Data File).
2. You can see the Select an odf file to load... window opens, as shown j
3. Navigate to the desired folder and select the odf file and click Ope

A3 Select an odf file to load...

- <« SenArray Tools » ET LT Wafer

v, $earch ET-HD Wafer p
Organize v New folder s~ @ @
ET-HD Wafer ~
SensArray ’
@ OneDrive /‘
I This PC \

ET LT.odf
3 3D Objects

B Desktop

%] Documents
¥ Downloads
D Music

= Pictures
B Videos

g Local Disk (C:)
= Local Disk (D)
- Local Disk (E) =

| |Object Data File (*.odf) v

Cance
Figure 5-29 Select an ODF to load window
4. The Data Viewer open and shows the odf file data.
5.8 Ba Up and Restoring the SensArray Database
1. ,ClickTools e SAT menu bar. Select the Configuration and click Database Operations option.
Y SensArray Tools Launcher - X

Tools | Help

License File Manager Diagnostics

Flex Life Manager TrackTune AutoCal
Collect Diagnostics

I Configuration

Wafer Maintenance

Database Importer

Manual Mission

Figure 5-30 SAT Tools

2. A Database Operation window will open, as shown in Figure 5-31.
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A Configuration - m] X

Pekience Database Status

Coniipan Moiiles Required Version:  2.0.2.85

DataBase Operations Current Version: 20285
Fab
Database Settings

People Dual Connection Database flocal)
O Promt Server Name

O No Prompt Database Pott 0
Manual\Client

O Client

O Manual

Zone Corfiguration

Test Connection
Apply Database Settings

Database Actions

i (backup database to archival fie) Backup FlexLfe Database

Restore Database

Create Blank Database

Figure 5-31 Database Operation

3. Click the Backup Database tab to back up the current database from th? A @ 0 my files
to rename the database name.

4. Click the Create Blank Database button to create a new database i S arning message
will appear on the screen and click Yes.

Warning
Creating a blank database will delete current
| | and data will be lost. Do you wantlo trem
?
| ?
1
(e

Figure 5-32 Blank ing message

5. A blank database success message will di and click OK button to restart SAT program.

€l yAMDB created successfully.
cation will be shut down automatically in order to
ete the changes.

Figure 5-33 Blank Database Success message

6. Click on Restore
successimessage a

abase to open the previous backup database. Wait for the Database Restore
ear as shown in the below image.

Database Restore X

Database restored successfully. Application will be shut down
automatically in order to complete the changes.

Figure 5-34 Database Restore message

7. Click the OK button to restart SAT program.
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6. Advanced Data Analysis

6.1 Identifying Data to be Analyzed Using a Template

A template defines the regions of interest within a mission run using a specific recipe. It also defines the
important statistics for each region (such as mean, range, and standard deviation). Templates are an
important part of SAT analysis modules because they are used to extract key information from the raw
data. This section is a guide to the template creation process.

The process of identifying data to be analyzed using a template, is comprised of the followling steps:

= Step 1-Create a Template

= Step 2 - Define the Intervals of Interest for this Recipe 'Y

= Step 3 - Define the Parameters

Step 1 - Create a Template
1. Click Create a Template on the SAT launcher Ul. You can s hejCreate a Template window

opens, as shown in Figure 6-1.
Note: The Available Templates list will empty, and n is displayed, if this is the first

time the utility is started. 3

) Templates - Available Templates - [m] X

View and rename existing Templates, add new Templates, or copy existing Templates

Available Templates

Template Mame:

Associste Templates to Recipe;

Add New

Figure 6-1 Templates - Available Templates window

2. Click Add New option to start creating a template, -or- click the Copy Selected Template option
to copy an existing template. The Mission Selection window opens, as shown in Figure 6-2. It
allows a choice of reference mission, which should be a good representative of mission data
collected using the recipe of interest.
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/A Templates - Mission Selection [E=3 ol =5

Flease select al leasl one mission by dragging it 1o the box in the lower lefi-hand corner. Selecting multiple missions will allow you to preview how the Intervals (defined on the next screen) will look after
applying this template,

Mission Filters

Recipe Filtering: (No filter applisd) Q] * Dae Custamer Toal Chamber Recipe / Flow Fab aler ID Hardware D ‘ater Diameter =
Flow Filtering (o fiter applied) 0 Charmberl ssio 5., 30 L
Fab Filtering (Mo filter appliad) [+] b Diefault Etcherl Chamberl M anual Missian 000G S.. DBE127LT 300mim
D ataSat Filtering: (No filker spplisd) @ 3/31/2021 301 AM Defaul Etcherl Charberl Marual Mission  200305HPKSC?  FR10200305HP  300mm
3/30/2021 351PM Defaul Etcherl Charberl Marual Mission  200305HPKSC?  FR10200305HP  300mm
Hardware ID Filtering: (Mo filter applied) @[ L
— £ 3/30/202111:27 M Default Etcherl Charnberl Marual Mission  00DGB127KS..  DES127LT 300mm
Fab Waer 1D Filvering: (Mo filter applied) @ | 3545021 947FPM  Default Etchl Chamber2 MF_ET DE4BSS 1030755E 300mm
Date Filtering: (1/1/2007 - 4/16/2021) © 317/2021 1:32PM Default Tooll Chamberl Manual Mission  SBIPF217MVCT 100146 300mm
Included Missions Filtering o 3ANTL02110:18AM  Diefault Toolt Chamber1 Marual Mission  HTC10917KSF0 HT300513 300mm
Data Type Filtering: (Mo filter applied) gy /17/2021 1010 8M  Defaul Taol Chamberl Marual Mission  BBIPF217MVCT 100148 300mm
Hotas Filksring: (Me fiktsr spplisd) o il ?I‘T RS2021 330 PR Nafanlt Nefanlt Fhkar I'!Pf.ar;':ll Cham MRB FT NRA1ER NER41RR I AMMrarn .
Apply Filter Drag Missions Down To Select
T =
Selected Missions
Date Taol Chamber Riecipe/Flow Fab'Wafer Il HardwarelD  ‘waterDi.. Motes
wafer ID:  O0DB6127KSA6 ETLT Tesl: Ercherl Recipe/Flow: Manual Mission Notes: Trigger: Leave FOUP, duration: 34 s, periad: 1
Operator:  Iohn Dos Chamber: Chamberl Date: 4/15/2021 2:35 PM
Size: 300mm Graph Data Type:
=
E]
R, . . " ' ' " ' ' " ' '
20 2 4 & 8 10 12 14 16 18 20 22
£
&

Figure 6-2 Mission Selecti

4

3. You can filter the missions by Recipe, Fab, DatdSe ; Date, Included Missions, Data Type,
Notes, or Diameter, to limit the number of mi m which to select.

Note: More than one mission can be selecte step, to ensure that the program is able to

ission to be analyzed, then click the OK button.
nce mission is selected. The Templates — Interval Definition

Proceed to Step 2 - De Intervals of Interest for this Recipe.

Step 2 - Define the |

rvals of Interest for this Recipe

The intervalg of resta
these are the stea

eriods of time within the data that contain interesting information. Typically,
portions of the graph, where the data is not significantly rising nor falling.

button to add an interval(s). An interval defines the mission subset to be analyzed.

edit the interval start and end time, change the values in the Intervals table or on
the graph. To change the values on the graph, click an interval (bordered in ) to select it.
Then press and hold the <CTRL> key while dragging a portion of the interval. Drag the beginning
part of the interval to alter the start time. Drag the end of an interval to change the end time. To
move the entire interval, drag the middle of the interval.
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.~ Templates - Interval Definitian E’@

To edit the intervals with mouse, selact the interval with mouse click. Use the control key to adjust the interval edges. Use the shift key 1o adjust the position of the interval. You may alsa edit the values in the
table. To preview the intervals on other missions (if you selected more than one in the previous screen), click the "Preview"” button. If you would like to use a different mission as reference for this template
check a different mission in the "Selected Missions” list on the left

Selected Missions [Checked = Reference Mission) Reference Mission: 4/15/2021 2:35:25 PM
415/2021 2:35:25 PM

22

215 f=s

21

Temperature {("C}

Data Type: [Tempelature ‘]

20

Intervals
Hame | Start | End | Length

Time (s)

Interval 2 15.00 2000
Interval 3 25.00 30.00

Intervals:

Add Femove Selected Preview ->

| Manual

2. Click the Preview button to see whether thei ated are correctly matched in other

missions. The preview graphs in the lower-rig dates with the matching intervals.
3. You can remove an interval by selecting en click the Remove Selected button.

4. If the selected intervals are click the Next> button. The Templates -

Parameter Definition window ope
Proceed to Step 3 - Define the Pafameters.

Step 3 - Define the Parameters

emplate involves defining the values to be extracted from the data inside each
ing the plasma etch step, it may be important to measure the average
wafer temperature and crhess-wafer range. During this step, these extracted parameters are specified, and
the template i ddition, these statistics can be extracted from a subset of the sensors, to
extract regi ion. For example, it may be interesting to extract the mean temperature at the
edge of thejwafer o addition to the entire cross-wafer average.

The final step in creati
defined interval. For exah

d New Parameter button to add a parameter. A new row appears in the Interval
ters panel with a drop-down list for columns Interval, Statistic, and Sensor Pattern, as
shown'in Figure 6-4.

I/( |_/\ Restricted Distribution o



SensArray ET LT Wafer User Manual

A Templates - Parameter Definition [E=R|ESR <

Creale parameters by clicking the "Add New Parameter” button in the lower left-hand corner. For each parameler, select the interval, the statistic you wish 1o calculate, and the sensors you wanl 1o analyze
data from_ To remove a parameter, check the box next to it and click the remove button. Be sure to enter a name for this template before completing this wizard

Interval Parameters Reference Mission: 4/15/2021 2:35:25 PM

Interval Stalistic Sensor Pattein

Interval 1 ¥ | Mean - | A&l - [x E =

Interval 2 ~ | 3Sigma ~ | Al - [x

_—
L |
—
——
—
S ——
—

r
r

[Interval 3 + | Man - [an -

g —————
. . 5 215
Click here to remove the interval 2 =
parameter S
g 2
5
2
205
16 18
Time (s}
Template Settings
[Template Name: €T LT Tempiate 1 |
Template Description: r
Add Mew Parameter Associated Recipe:  [recipe] SetRecipe

Mlanual

2. Select the Interval to which the parameter a

3. Select the Statistic to calculate for the interv ilable statistic options are Mean, 3Sigma,
Max, Min, Range, Median, MaxAverage, i erage).

4. Select the Sensor pattern, to select the&génso use in the calculations (the available options
are All, None, Outer Ring, Inner Dis e, and New Pattern). By default, all sensors on the

wafer are used.

Note: When a sensor pat Sensor Pattern window opens. It is possible to edit the

selected sensor pattern cs or load a different pattern to edit.

plate Wizard window opens once the template is created.
te a Template, Step 2 - Define the Intervals of Interest for this Recipe, and

e Parameters to create more templates.

The Control Limit allows limits to be associated with a template, to indicate the expected values for
the calculated statistics. For example, if a recipe template calculates the mean of a steady-state period,
the Control Limit for that template would specify the minimum, maximum, and average values expected
for that mean.

The process of identifying data to be analyzed using the Control Limit, is comprised of the following steps:

= Step 1 - Create a Control Limit

=  Step 2 - Create a DataSet

= Step 3 - Verify and Complete the Control Limit
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Step 1 - Create a Control Limit

1. Click Create a Control Limit on the SAT launcher Ul. You can see the Control Limit Editor Wizard
- Create or Edit window opens, as shown in Figure 6-5.

.~} Control Limit Editor Wizard - Create or Edit = ] X

Do you want to create a new control limit or edit an existing control limit?

| @® Create a new Control Limit |

O Edit an existing Control Limit

o N4

2. Select the Create a new Control limit o i isting Control limit, and then click the Next >
button.
3. You can see the Control
Figure 6-6.

d to the selected DataSel to exiract actual values for the stalistics defined In the Template. These values,

Template MT

Ermm;::t:_mh | Statistic | Sengor Patter

Template_200M Mean Al
3Sigma All
I ax all

Temp_Offset
Temp ST
Template_ScannerTemp

ET-HF Temslata 1

| Manual

Figure 6-6 Control Limit Editor Wizard - Select Template Window
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4. Select the required template from the Available Templates list, for which the control limit is to
be created. Click the Next > button, you can see the Control Limit Editor Wizard - Define
Acceptance Limits window opens, as shown in Figure 6-7.

.~ Control Limit Editor Wizard - Define Acceptance Limits EI

Define Acceptance Limits for each parameter defined in the template. The histogram below displays the values extracted from the selected DataSet-
Template combination, which will assist in defining appropriate limits.

Interval Parameter Sensor Pattern Minirum — Mominal Masimurn  Suggested Min - Suggested Mom  Suggested b

Mean 0.oo 2093
Interval 2 -1000.00  0.00 100000 1.95
Interval 3 Max Al -1000.00  0.00 100000 2237

4 1

Masimun 100000 Calculated DataSet alues
Interval 1 - Mean [All]

Marinal 0,00
Firirurn - -1000.00

Usze Suggested

Template Data Type:
Temperature

Selected DataSet:
[ETLT D31 -] . 2

Create New DataSet

2036

| Manual

Figure 6-7 Control LimitsEdi jizard - Define Acceptance Limits window

5. Define a collection of missi am to generate a suggested set of limits.

efer to SensArray Tools v2.8.12 User Manual to know how to create DataSet.

4. Examine each parameter and assign a maximum, nominal, and minimum value, to define the
acceptance limits for the control limit.

5. Click the Use Suggested button to use the suggested values calculated from the dataset, as shown
in Figure 6-8.
Click the Next > button.

7. You can see the Control Limit Editor Wizard - Summary window opens, as shown in Figure 6-9.
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(e |
.~ Control Limit Editor Wizard - Define Acceptance Limits EI

Define Acceptance Limiis for each parameter defined in the template. The hisiogram below displays the values exiracted from the selecied DataSel-
Template combination, which will assist in defining sppropriate |imits.

/)

Interval Parameter Sensor Pattemn Minirum  Mominal Maximum  Suggested Min - Suggested Mom Suggested b

Interval 2 35igma Al 1.95 203 210 195 203 210
Interval 3 Maw Al 2237 2237 2237 2237 2237 2237

< T ] +

Masimum 2151 Calculated D ataSet Values

Interval 1 - Mean [All]
MNominal 21,22

Mirirmurn - 20,93

Use Suggested

Template Data Type:
Temperature

Selected D ataSet:
ET LT D5-1 -

I Create New DataSet I

| Manual

Figure 6-8 Control Limit Editor Wizard 3 eter values

Proceed to Step 3 - Verify and Complete the Control

Step 3 - Verify and Complete the Control Li

1. Enter the Control Limit Name.

.~ Contral Lirnit Editor Wizard - Surnmary

Please provide a name for thi
click Back 1o make any cha

Cantral Lirnit Mame:

Templatg Lzed: ET LT Template 1
| Parameter | Miriirnurm | Marminal | Mairurn
Mean 2093 2122 21.51
3Sigma 1.95 203 210
Max 2237 2237 2237

| Manual

Figure 6-9 Control Limit Editor Wizard — Summary
2. Click the Finish button to save the Control Limit.
3. The Control Limit Editor Wizard - Summary window closes, and the SensArray launcher Ul opens.

|/< |_ /\ Restricted Distribution

41



SensArray ET LT Wafer User Manual

6.3 To Set up Analysis Recipes

Analysis Recipes are mainly used for automation and Chamber Matching. Follow the below mentioned
procedure to setup the Analysis Recipes:
1. Click Recipe Flow Configurator on the SAT launcher Ul. You can see the Recipe flow configurator
window opens, as shown in Figure 6-10.
2. Click the Analysis Recipes tab.
3. This Analysis Recipe tab allows you to create a New recipe, Edit the existing recipes, Copy the

recipe and to view the Deactivated Recipes.

4 Recipe Flow Configurator
File
Litho Flows | Mission Recipes | Analysis Recipes |

Name Comment —
g ecipe Name
AN -HT & 2
ANHT 3 (A0 = (T
AN_200MMM
ANETSC Template Name Control Limit Name
AN_MT None
AN_NOoffset Parameters and Control Lirits
4An_Offset Mission Recipe: HT_Reg
Analysis_ScannerT emp Reference Mission: Default Etcher Defaul Chamber 20191113 0301163
AnalysisFlecipel ame.
ANRecipe_5T Sensor Minimum
TP AN R Sel Name  Staliic Ao, Cortrol Limit
» Interval 1 |Mean Al EL
[ Ineval |35igma Al 1000.00
] Interval 1 Max Al
[] |Interval 1| Min Al 2
[ [Interval 1 [Range Al E]
[] |interval 1| Madian 24 -
Zones
NOTE: Zone Analysis is done ol for the inter
m Outer Radius Zone
e ConligID
[ Show deactivated LT
Save
Cancel
Manual

sis recipes window

4. Click the New button to ad ‘ recipe.
plate Name and Control Limit Name using the drop-

6. Click Save button to add th Is recipe.

7 created analysis recipe in the Analysis Recipes list, as shown in Figure 6-11.
=2 EoE 5|
4 Recipe Name
w ETLT AN R1
Template Name Contral Limit N ame:
ETLT Template 1 ETLTCL-1
AN_NOoffset Parameters and Conirol Liits
An_Offzet Mission Recipe: Manual Mission
Analysis_ScannerTemp Reference Mission: Etcher] Chamberl 2021-04-15 14:35:25
AnalpsisRecipeName.
ANFiecipe_ST Sensor Winimum Masimum
|ETLT AN A1 | 1 Sel Name  Stalistic Ao Control Control LimitlD
ETHP AN R1 Limit Limit
» /5 Interval T Mean Al 2093 21.51 67
‘Imerva\z ISigma al 195 210 68
‘Ir\terva\ 3 | Max Al 2237 2237 69
Zones
NOTE: Zone Analysis is done only for the interval parameter(s) where "Caloulate Per Sensor” option is not set in senser pattem

Inner Radius Outer Radiug Zone
] o

== Mame ConfigID
[] Show deactivated ) () onfig

Cornment
Save

Cancel

Manual

Figure 6-11 To create new analysis recipe
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8. You can edit the existing recipe by clicking on Edit and You can copy the recipe and its properties
by clicking on Copy to create a recipe with different name.
9. Enable Show Deactivated to view the list of deactivated recipes.

6.4 Go/No-Go - Validating Process Readiness
This module allows you to quickly determine whether the process is within specification or not. To analyze
missions with Go/No-Go, a Template and Control limit must be defined for the mission to analyze.

1. Click Go/No-Go on the SAT launcher Ul. You can see the Go/No-Go window opens, as shown in
Figure 6-12.

Y SensArray Tools - Go/No-Go

File Options Preferences

Mission Statistics

Interval | Parameter Name |5&r|sur Pattern | Parameter Value | Lower Spec Limit | Upper Spec Limit | Explanation

Mission Data Owveday Template 2D Comparison Overlay & 20 Maps  Zone Diagnosis

| pifference (Mission - Template] oo oonn

04
02

-5 55111512312578E-17

2.5 03 a1 0.1
04 0.2-2.77555756156283E-17 . 0
Date: — Wafer Type: —
Time: — Wafer Size:  —

Go/Ne-Go Status: No Data

Edit Intervals

Manual

igure 6-12 Go/No-Go Home page

2. Click File from the hen select the Open option to select a mission to analyze. You can see

indow opens, defaulted to the Mission Data tab. The mission is loaded, and the

sults are presented. If the mission is within spec, the data and the Go/No-Go Status area
are shaded green, as shown in Figure 6-13.
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Y Sensirray Tools - Go/Mo-Go EI\EI

File Options Preferences

Mission Statistics [Control Limit: ET LT CL-1]

Interval Paiameter Mame | Sensor Pattemn | Parameter Value | Lower Spec Limit | Upper Spec Limt | Explanation

» Interval 1 Mean Al 21.318 20933 21.51 “ithir limits
Interval 2 3Sigma All 2.052 1.952 2102 “wfithir limits
Interval 3 Max Al 22.372 22.372 22372 within limits

Mission Data | Overlay | Template I 2D Comparison| Overlap & 2D MGDS| Zone D\agnos\s‘

Mission
mTemplate 23.41
2135 Mission
g
T 213
]
®
@
a
5
£ 2128
b T T T T T
0 5 10 15 20 25 30
Time
Date:  4/15/2021 ‘Wafer Type:  EtchTempLC Recipe: Manual Mission
Time:  2:35PM ‘wWafer Size: 300 Operator:  John Doe

Notes: Trigger: Leave FOUP, duratior: 34 =. period: 15

danual

Figure 6-13 Go/No-Go — Mission

6. If any parameters are out of spec, the data a r the
to alert that the mission did not pass. \
Notes:

= The Overlay tab presents a graph offthe selécted mission mean, compared to the template
mission mean.

* The Template tab pres ore, the original mission used for the template.

= The 2D Comparison surface plots of the selected and template missions. The
Difference graph preséhts the differences between the selected mission and template.

p-Go Status area are shaded red,

cific chamber, to ensure the chamber remains within spec over time. SPC Charting
requires a late for the recipe to be analyzed. If an appropriate template is not available, refer to the
Identifying Data to be Analyzed Using a Template - Step 1 - Create a Template section.

Note: The Warning dialog box, some missions could not be matched to template and were removed from
analysis, opens when running SPC Charting, it means:

The mission does not resemble the reference template. Click the Show Mission buttonin the
Warning dialog box, to verify that the excluded missions do not match the template.

Choose/Create a better template as a reference.

Contact KLA SensArray if neither of the above actions resolve the problem.
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6.6 Match Analyzer

The Match Analyzer module allows you to compare two or more chambers running the same recipe. The
data provided from this module allows you to easily identify chambers that have fallen out of spec. Match
Analyzer requires a template for the recipe to be analyzed. If an appropriate template is not available,
refer to the Identifying Data to be Analyzed Using a Template - Step 1 - Create a Template section.

6.7 Profile Comparison

The Profile Comparison module simultaneously displays Time Graph, 2D Graph and Numerical Data
for two or more missions. Profile comparison requires a template for the recipe to beganalyzed. If an
appropriate template is not available, refer to the Identifying Data to be Analyzed Usinga T late - Step
1 - Create a Template section.

6.8 Chamber Matching

This feature allows you to view the mission(s) data and compare them with eac Xis will allow you
to review a set of missions whether historical or for multiple chambers fr, in ool or a group of
tools and compare the results.

You can retrieve the details of mission failure and the related tis@
The Chamber Matching has the below key-features to review@ he mission(s) data:

\g
t

*

Multi Mission Review:

h Iden mission template, 2D Mission Map
0 ou to view the set of loaded missions and

This tab displays the mean trace of multiple missions
and 2D Difference map in a scrollable list. This t
compare the results with each other.

oo ]

4 Chamber Matching
File  Options  Help

M ki Mission Review | Mission Review | Zone Diagnosis | B0y P

Signature :ET LT CL-1 - Mission :4/15/2021 2:35:2. - 2 2D-Maps - 4/15/2021 2:35:25 PM - Etcherl - Chamberl - Interval 1 - All - Temperature Mean

Difference

2135

3-sigma : 2.04 3-sigma : 0.00
Range :2.18 Range : 0.00

2D-Maps - 4/15/2021 2:25:25 PM - Etcherl - Chamberl - Interval 1 - All - Temperature Mean

N\ g .

Mission

\\ - i‘ ' f
T
5 10 13 20 23 30 Mean :21.13 Mean :-0.9
Y 3-sigma : 1.99 3-sigma : 0.26
Time (sec.) Range :2.15 Range : 0.30
Date: 4/15/2021 Wafer Type:  EtchTemplLC Hates: Trigger: Leave FOUP, duration: 34 5, period: 1 & -
Timne: 235 PM Wafer Size: 300

Recipe:  Manual Mission Operator: John Dag -

Manual

Figure 6-14 Multi Mission Review
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Mission Review:

This tab displays a single mission mean and golden template overlay, a scrollable list of missions that show
pass/fail condition, and a 2D mission and difference map. This tab allows you to view a selected mission against

the golden mission.

A Chamber Matching

File  Options Help

Muki Mission Fieview || Mission Review | Zone Diagnasis | Box Plots | Soalter Flots|

Date Tool Chal

Etcherl

Chaml
Chaml

Etcherl

ber
berl
berl

PassdFail Recipe/Flow W aferDiameter

‘Water 1D Mates

300mm

Signature :ET LT CL-1 - Mission :4/15/2021 2:35:25 PM - Interval:Interval 1

J 20-Maps - 4/15/2021 2:35:25 PM - Etcherl - Chamberl - Interval 1 - Al - Temperature Mean

2135

iy
W

Temperature ("C)

IS)
P
&

mTemplate

m4/156/2021 2:35:25 PM

Mission

T
15

Time (sec.)

T
20

Mean : 21.32
3-sigma : 2.04
Range : 2.18

Hates | Interval

Dats:  4/15/2021 wialer Type:  EtchTemplC
Time:  235PM wisler Size: 300
Flecipe:  Manual Mission Opersior. John D

®hambe temp is ot of spec

oe

Manual

Zone Diagnosis:

This tab displays a color-coded zone display

green indicating a pass condition in
based on the zones defined by yo

A Chamber Matching
File Help

Options

O Plots | Scatter Plots

Irterval Start

Interval End Interval Range Status

No zone configuration has been defined in the Fab Configuiator Zone
Configuration tab

0.001

Zone Name Status

Parameter Name | Parameter Value | Lower S|

(3.)aamesadwa |

Date:  4/15/2021 ‘wiater Type:  EtehTemplC
Time:  235PM \wiater Size: 300
Fiecipe:  Manual Mission Operator John Doe

Status: PASS

Notes Trigger. Leave FOUP, duratiars 4 5, period: 1 5

Manual

Figure 6-16 Zone Diagnosis
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Box Plots:
This tab displays the details in a plotted box of the missions related to different temperatures of the
selected interval. You can view the Box Plot for a required interval limit using the drop-down.

) Chamber Matching (E=E|ESE|=
File  Options  Help
Multi Mission Review | Mission Review | Zane Diagnosis | Box Plots | Scatter Plots
Selected Interval
22.60
2240
2220
22.00
21.80
21.60
21.40
:J 21.20
g 21.00
§ 20.80
5
= 2060
20.40
20.20
20.00 = .y
Manual
Scatter Plots:
This tab displays the details of the mission in a graphic3 ation separately for the intervals Mean,

Minimum, Maximum, etc., of the template.

A Chamber Matching

[E=8 Eol &)

File  Options Help

huli Mission Fieview | Mission Fisview | Zone Diagnosis | Box Plots

7] nterval 3- Mas A1)

e =

2128
2126
2124

2122

2118
21.16

21.14

-
2112 + 1
4142021 4/15/2021 4152021

Manual

Figure 6-18 Scatter Plots

6.9 Data Interpolator

Data Interpolator allows you to compare different product’s mission data and interpolate the same with
different set of sensor locations and for the required intervals by specifying the Start Point and End Point.

More accurately it is interpolating to measurement locations used by another data source. This allows
direct comparison for data which does not align with our products’ sensor locations. You can preview and
save the interpolated data file for future reference.
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Figure 6-19 View of interpolated data
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Figure 6-20 Job completed window

A data tag is a Set of metadata for a mission. This metadata includes the name of the person who collected

the data, the chamber and recipe upon which the mission was run, the date the mission was run, and
notes. The information for the metadata tags are the inputs during Fab Configuration. The Data Importing
and Tagging module is used to import legacy data formats and modify existing data tags. Legacy data is
saved to the SensArray Tools database and a data tag is created for each file imported.

Legacy formats currently include OnWafer data files (WFR), SensArray Excel files (XLS, TXT), and AE Pilot

wafer data (CSV).

Note: Use files with the proper file extension (such as, CSV, TXT, WFR, XLS), in a location accessible by

SensArray Tools.
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The process of importing data is comprised of the following steps:

= Step 1-Import Data
= Step 2 - Select Missions (to import missions that were previously tagged and saved)
= Step 3 - Check the Tagged Data

Step 1 - Import Data

1. Click Data Importing and Tagging module on the SAT launcher Ul. The Data Import - Select Desired
Action window opens, as shown in Figure 7-1.

A1 Data Import - Select Desired Action (=8B 5

To import data from WFR files, select the first option. After loading the data from the files, you will be prompied 1o tag them. To edit preexisting 1ags, select the second oplion.

Step 1: Select Desired Action

© Load Data From WFR Files

) 2

® Modify Existing Tags in the Database
© Irnport Filot Wafer Data \

2. Select the Modify Existing Tags in the
3. You can see the Mission Selection wi
Note: If an option was not selécted, a

options.

Step 2 - Select Missions

1. Apply filters in the Wi ilters panel and select the mission(s).
2. Click Next > button.
3. You can the Missi@n Recipe List opens, as shown in Figure 7-2.

Mission Recipe List

MName + | Please select an alternate

Manual Misston: mission redipe.
MR_ET-LT ‘Manual Mission' mission recipe.
rAR_200kbA
MR_INTEGRAL_ST
rR_ET-HD
hdizgionHT_MO offzet
Mizzion_Offset =
< [T G

m.. |

I Accept I [ Cancel ]

Figure 7-2 Data import — Mission Recipe List
4. Select recipe from the Mission Recipe List, then click Accept button.

5. You can see the Data Import - Summary window opens and contains the list of all data tags that were
Re-tagged, as shown in Figure 7-3.
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/A Data Impott - Summary B8 [ =

The fallowing table summarizes the tags that will be saved. If any of the information is incorrect, please click the 'Back’ butien and correct it. Otherwise, click the ‘Finish' bullon 1o complete the

Date
4/15/2021 2:35:25 PM

Chamber
Charnber!

Wiater ID
DEET27LT

‘Wafer Diameter

300 mrn

Tool

Etcherl

Notes

Tiigger: Leave FOUP, duration: 34 5, peri.. [Manual Mission

Manual

Figure 7-3 Data import — Summary

Step 3 - Check the Tagged Data

1. Click the < Back button and correct it if any informdtion

2. Click the Finish button if the data is correct. The :
Note: If there is a problem with the re-tagged data; a g dialog box opens, listing the problem
parameters, and the Launch Go/No-Go window S t the out-of-spec information. Correct the
information before proceeding.

Appendix -

To Contact SensArray sUpportiroubleshooting

To report bugs ome.submit requests for additional functionality, send an email to
customer.support-sens a-tencor.com.

Include the following infofmation within the email message:

= Supporting files (for example, screen captures, mission data, and so forth)
TIPS:
= Screen Captures. Press <ALT>+<Print Screen> to copy the Error dialog box tothe Windows
Clipboard, then paste into Microsoft Paint and save as a GIF or JPG file, or into the same Microsoft
WordPad file that includes the message details.
= Mission Data. To save mission data, use the File = Save As File... from the Data Viewer window to
export an ODF file.
= Your name, company, location, telephone number, and email address Support staff will respond to
the request as soon as possible.
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Glossary

Acquisition Time. Total mission time in seconds; the
amount of time it takes a process (plasma recipe) to
run.

Boxplot. Method for showing different types of data
populations; the spacing between the various parts of
the box help indicate variance, skew, and identify out-
of-specification values.

Critical Dimensions (CDs). Width of a patterned
line or the distance between two lines, monitored to
maintain device performance consistency; also, the
dimension of a specified geometry that must be within
design tolerances.

Control limit. Allows numbers to be associated with
a template, to indicate the expected values for the
calculated statistics. For example, if a template
for arecipe calculated the mean of a steady-state
period, the control limit for that template would specify
the minimum and maximum values expected for
that mean.

Data Tag. Set of metadata for a mission, which
includes the name of the person who collected the
data, the chamber and recipe upon which the mission
was run, the date the mission was run, and notes.

Data Viewer. Allows viewing of data from the current
mission run or from previously saved data, and to start
the Mission Controller and Smart Device Control
Center to run new missions.

Dataset. Collection of missions for the progr
generate a suggested set of limits.
Dongle. Infrared device used to c i

a wafer contained in a wafer carrier.

removal, such as by sput

Fab Configurator. Part
software that allows you to

Fabrication.
processes.

: ent of wafers arriving at wafer
sort comp i the number started into
the process.

Flow. Computer program, rules, specifications,
operations, and procedures, which are
organized in steps and are performed each time to
produce/process a wafer.

FOUP. Front-Opening Unified Pod. Docking station
used for storing, protecting, loading, and unloading
wafers, as well as communicating with and recharging
Integrated Wafers.

Go/No-Go. Determines whether a mission is within
specification.

Histogram. Graphical display of tabulated
frequencies; a graphical version of a table that shows
what proportion of cases fall into each of several or
many specified categories. The histogram differs from
a bar chart in that it is the area of the bar that denotes
the value, not the height.

Import. Process of loading data sets (files) into
the SensArray Tools database. Available by
selecting Data Importing and ,Tagging from
the Configuration menu on the Plas uite window.

Interval. Defines the portion of gthe ipe to be

compared and analyzed.

Match Analyzer. Compare refevan @ ics between
multiple chambers.

Mean Temperatur A mean/average

r a'specific time slice.

Median Temp

Middle value of two or more
channels ov i

me slice.

t ofidata collected by a sensor wafer.
ations are set by using the Mission
mart Device Control Center.

a ion Controller. Software that allows

{Cont
u et up and run missions to gather fab data
nalysis.

ission Filters. Apply filters to narrow the number
of missions selected for comparison. Missions can
be filtered by Recipe, Fab, DataSet, Wafer ID, Date,
Included Missions, Data Type, Notes, and Diameter.

Parameters. Defines the statistics to be calculated
for the selected template interval, and the pattern
of sensors to use in the calculations.

Plasma. High-energy gas made up of ionized particles.

Plasma Etch. Dry-etch process using reactive gases
energized by a plasma field.

Plasma Fab Hierarchical Levels. These consist
of customer, location, fab, bay, tool, and chamber.

Plasma Recipes. Processes used to run PlasmaSuite
sensor wafer products.

PlasmaSuite. SensArray Tools software for
analyzing plasma etch fab performance.

Profile Comparison. View 2D profiles of
multiple missions.

Recipe. Computer program, rules, specifications,
operations, and procedures, which are organized
insteps and are performed each time to
produce/process a wafer. Used in PlasmaSuite.
Each chamber in the fab must have a recipe
associated with it.

Recipe Step. Single action within a recipe.
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Sample Rate. Speed of acquisition during data
collection. For example, a sample rate of 2 means that
data will be collected from all sensors on the wafer
every 2 seconds.

Scatter Plot. Chart that uses Cartesian coordinates to
display values for two variables. Data is displayed as a
collection of points, each having one coordinate on the
horizontal axis and one on the vertical axis.

Sensor. Device that responds to an environmental
variable (such as temperature).

Sensor Pattern. Select the sensors to be used in
calculating template parameters during a mission run.
Available options are All, None, Outer Ring, Inner Disc,
Mask Edge, and [new pattern]. By default, all sensors
on the wafer are used.

Smart Device Control Center. Software that allows
you to set up and run missions to gather fab data for
analysis. Used with 3™ generation SmartFOUP360ez
and SmartBOXez devices.

SPC (Statistical Process Control) Chart. Tool used
to determine whether a manufacturing or business
process is in a state of statistical control or not. If the
chart indicates that the process being monitored is not
in control, the pattern it reveals can help determine the
source of variation to be eliminated to bring the process
back into control. A control chart is a specific kind of
run chart.

Steady State. Stable condition that does not change
over time, or in which change in one direction is
continually balanced by change in another.

Tag, Tagging. Set of metadata for a
metadata includes the person who ¢
the chamber and recipe on which the
the date the mission was run, and no

Template. Defines the regions of int
mission run using a specifigprocess. It also defines the
important statistics for e ion (such as mean,
range, and standard de . ntifies critical
intervals for a production, itoring, or diagnostic
process.

USB (Universal i s). Replaces various
kinds of seri port connectors with one

standa port combination. Connect
USB-com s (for example, the provided
portable co ter), by way of a USB cable

connected to e devicess USB port(s), then
power-on the devices.

Wafer. Thin round slice of a semiconductor material
from which chips are made.

Wafer Carrier. Used to protect wafers during the wafer
fabrication.

Wafer Fabrication. Series of manufacturing
operations that places the circuit or device in and
on the wafer.
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