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1 Interlock List

Figure1- Top View

Figure 2 - Isometric View

Leak Sensor

Water Flow Sensor

Over temperature Sensors
EMO Button
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Interlock List

1.1 Leak Sensor

Below the cooling station and the bond chamber there is a tray with a
liquid sensor. If liquid reaches the sensor the system shuts down.

Sensor:
Liquid level switch SK1-8-M12-P-nb-O-PTFE

Figure 3 - Leak Sensor

Function:
If liquid reaches the sensor the machine shuts down.

Recovery Procedure:
1) Itis necessary to fix the leak.

2) Restart the whole system.
3) Perform an automatic clean up (if available).
4) Start a new process.

Location:

Figure 4 - Leak Sensor

Copyright © 2010 EVG
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1.2 Water Flow Sensor

The water flow sensor checks the general water flow.

Sensor:
Flow Meter 150C 24VDC

Figure5 - Flow Meter 100CT 24VDC

Function:

If the water flow is to low the top and bottom heaters shut down after
120 sec.

Recovery Procedure:
1) Check the water flow.

2) Start a new process.

Location:

Figure 6 - Water Flow Sensor

(Copyright®2010EVG 5
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1.3 Over Temperature Sensor

The over temperature sensor checks the temperature of the heaters.

1.3.1 Over Temperature Sensor in the Electronic Rack
(3a)

Sensor:
Temperature Limiter TB45

Function:
If the temperature is higher than 650°C the chamber will be disabled.

Recovery Procedure:
1) Reset the temperature limiter TB45.

2) Enable the chamber.
3) Check the heating and start a new process.

This failure occurs only when there is a problem with the hardware. In
this case call EV Group!

1.3.2 Over Temperature Sensor at the Bond Cover (3b)

Sensor:
Temperature Limiter R22A214 (marked with “a@” in picture below)

Function:
If the temperature is higher than 63°C the station will be disabled.

Recovery Procedure

Permit a cool down and check the cover cooling (cooling chuck marked
with “b” in picture above). Enable the station and start a new process.

6 Copyright © 2010 EVG
7 of 160



Interlock List 1

Location:

Figure 7 —Bond cover

There is another over-temperature sensor (“Temperature switch E21
125°C nc”; marked with “c” in the picture below) on the bottom side of
the bond cover.

Figure 8 - Bottom side of the bond cover

(Copyright®2010EVG T
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1.4 EMO Button

The Emergency OFF Button (EMO Button) shuts down the system
immediately.

Switch:
Emergency off switch

Figure 9 - EMO Button

Function:

In an emergency situation press the nearest EMO Button on the
system. Emergency situations are situations where injury of personnel
or serious damages of the system impends immediately.

Recovery Procedure:
In order to operate the system again it has to be restarted:

1) Release the EMO button (turn clockwise).
2) Start up the system.

3) Perform an automatic clean up (if available).
4) Start a new process.

Location:

Figure 10 - EMO Button

> Copyright © 2010 EVG
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Circuit Diagrams 2

2 Circuit Diagrams

The following figure shows an example electronic drawing of an
interlock connection:
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Figure 11 - Electronic Drawing (EMO Robot, Safety Door Interlock)

Note: This is an example circuit diagram. Refer to “Technical Documentation” /
“Electronic Drawings” to find all circuit diagrams of the system.
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Start Up and GUI

1 Note to the User

A caution |
HAZARDOUS AREA

To be opened by trained and
authorized personnel only

10023467

Installation, adjustment, programming and maintenance (except
periodical maintenance described in the manual) may only be done by
qualified EVG service engineers.

For further deliveries please check immediately after unpacking that the
consignment confirms to the information given on the packing list.

Read and understand the operating instructions before you operate the
unit and follow them in all respects.

The equipment may only be operated by personal trained from EVG
service engineers.

No liability will be accepted for personal injury nor material damages in
the event that damage or breakdowns occur as a result of failure to
comply with these operating instructions; neither will any guarantees
relating to repairs to or replacements of our products apply.

Any part of this print is not allowed to be reproduced in any form without
permission of EVG

This print is a subject to change without notice.

COPYRIGHT © 2010 EVG
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Safety 2

2 Safety

e The equipment represents state-of-the-art technology and optimum
operationally reliable. The user may however be exposed to hazards
if it is used improperly or for other than its intended purpose!

o |f the equipment is used for any other than its intended purpose, all
liability and warranty claims will lapse!

¢ All unauthorized modifications and alterations affecting the safety
are prohibited!

e The use of self-made tools is not allowed in any case.

e Any use by unauthorized personnel or careless handling may
increase the potential danger.

¢ If the media support specified from EVG is not fulfilled, the
operational function of the equipment is not guaranteed.

e Always wear gloves during operating with the system.

e Avoid any contact with any liquid used in the system

I ATTENTION !

Do not remove or change any safety facilities from the system.

Copyright © 2010 EVG 5
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3 System Description

Before working with the EVG System read and understand the General Safety

Instructions.

Following Manual is written for Operator Login Level.

3.1 Short Description

“Chip-To-Wafer” (C2W) or “Wafer Level” (W2W) -bonding are key
enabling process steps for the manufacturing of advanced chip scale
devices. The inherent flexibility of these bonding and alignment
techniques has allowed technology to advance to multilayer bonding
schemes in which the bonding is part of the assembly as well as the
packaging.

6 Copyright © 2010 EVG

18 of 160



System Description 3

3.2 System Layout

Figure 1 - System Layout

Bond module

Buffer/Loading station (if equipped)

Cooling station (if equipped)

EMO button

Cover open/close button (if equipped)
PC Monitor

Signal lights
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Start Up and GUI

3.3 Safety

3.3.1

3.3.2

3.3.3

Safety Interlocks

Refer to “Interlock List” for a detailed description about the location and
functionality of all safety interlocks on the system.

Emergency OFF Button (EMO Button)

The Emergency OFF Button (EMO button) shuts down the system
immediately. To operate the tool again it has to be restarted (see
chapter “System Startup”).

Only use the EMO in emergency situations. Emergency situations are
situations where injury of personnel or serious damages of the system
impends immediately.

Location:

Figure 2 - EMO Button

Start Heating — Heating not Possible

When the temperature of the heating cartridge ground plate reaches
more than 80°C an error message occurs (“Heating not possible”) and
the heaters shut off immediately.

Recovery Procedure:
Permit a cool down and restart the process.

Copyright © 2010 EVG
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System Description 3

3.34 Safety Switches in the Clamps of the Cover (if
equipped)

Figure 3 - Cover Clamp

If the four cover clamps are not closed properly when trying to start a
process, an error message will occur (“Cover not locked. Not possible
to start process!”). Open the cover again and check the stack height
(16mm). Close the cover and try to restart the process.

Copyright©2010EVG 9
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Start Up and GUI

3.3.5 Open/Close Chamber (“Cover Service”)

3.35.1 Request Cover Service

In process view click on the bond chamber, go to “Cover Service” and
click on “Request Cover Service”:

Caver
Templ. Top ofo=C

Cooling Top  IGHRTET

Temol, Bok 040

Cover Service Request Cover Service

TopHeater Release Brake Manually

BottomHeater

Piston

Yacuum

Figure 4 - Request Cover Service

Confirm the following message box by clicking on “OK”:

Cover Service E

To move the bonder lid into service position. please confirm

this message and push the cover buttons.

® . Please remove the perforated metal plate on the backside of
\;I_\) the chamber to avoid a crash.

CAUTION

Remove cover to avoid
damage to machine

Fi g

Figure 5 - Request Cover Service

Caution: Remove cover to avoid damage to machine!

10 Copyright © 2010 EVG
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System Description 3

Press both “Cover Open / Close” buttons at same time.

Figure 6 - “ Cover Open/ Close” buttons

The state of the entry “Cover” in the Process View changes from “Open”
to “Service”:

Chamberl

Cover i I

Templ. Top oo
Templ. Bok ojoeC
Cooling Bk
Yacuum 1013 mbar
PistonFarce [u] xRt
Flags

‘Wafer Bow
Wacuumskate skandbey

Waker ID Cwcle Time | 5t Recipe Command

Figure 7 - Process View

coprightezo0eve a
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Start Up and GUI

3.35.2 Release Brake Manually

To close the Cover press button “Release Brake Manually” in Process
View / Chamber menu.

Confirm the following message box by clicking on “Yes”:

Cover Service m

%)

This action will release the brake immediately, are you sure?

CAUTION

Remove cover to avoid
damage to machine

Figure 8 - Release Brake Manually

Caution: Remove cover to avoid damage to machine!

3.3.6 Cooling Station Tool Clamp/Unload (if equipped)

Press both clamping buttons at the same time:

clamp/unioad Tool clamp/Aamlos

Figure 9 - Clamping Buttons

2 copyrignezneve
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System Description 3

3.3.7
3.3.7.1

Facility Problems

Missing Water Flow

If the water flow is missing a timer will be started (standard: 2 minutes)
and a message box will appear on the screen. Click on “OK” to confirm
the message box.

In the meantime the chamber will continue processing but the handling
will be paused.

Water flow resumes in time: Water flow does not resume in time:

If the water flow resumes within the If the water flow does not resume within
time set, the message box has to be the time set, all heaters will be shut down
confirmed by the user. and the process will be aborted.

Note: The message box has to be confirmed even if the water flow resumes in
time! Otherwise the process could be paused at some point until the message
box is confirmed.

3.3.7.2

Missing CDA

If the CDA pressure is missing a timer will be started (default: 2
minutes, maximum: 5 minutes) and a message box will appear on the
screen. Click on “OK” to confirm the message box.

In the meantime the chamber will continue processing but the handling
will be paused.

CDA pressure resumes in time: CDA pressure does not resume in time:

If the CDA pressure resumes within If the CDA pressure does not resume
the time set, the message box has to within the time set, the process will be
be confirmed by the user. The handling | aborted.

will resume.

Note: The message box has to be confirmed even if the CDA pressure resumes
in time! Otherwise the process could be paused at some point until the
message box is confirmed.

Copyright © 2010 EVG 13
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4 System Startup

Figure 10 - Main Switch

1)  Turn the main switch on the monitor (1) fully clockwise. If the three
lamps above the switch are on the system is supplied with main
voltage.

2) To the left of the main switch there is an emergency off button (2).
The red button stands for OFF and the green button stands for ON.
Press the green button.

3) Check if all circuit breakers are on.

4) In the center of the rack there is a key switch (Mini Environment).
Turn mini environment key switches to “ON” (if equipped).

It is not necessary to switch on the PC separately. After the PC has
booted the EVG5xx software will be started automatically.

As soon as the EVG Explorer appears the boot sequence is finished.
Follow the instructions in the following chapters to continue.

4 Copyight©2010EVG
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EVG Explorer 5

5 EVG Explorer

Figure 11 - EVG Explorer

Move the trackball (see “1” below) to the EVG system software icon and
double click the left trackball button (see “2” below) to start the software.

Figure 12 - Keyboard Layout with Trackball

Trackball
2 | Left Trackball button
3 | Right Trackball button
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6 EVG Software

6.1 Login

After starting the EVG5xx software the following screen will show up:

&=
EVG
EVG
— —
N\ ;
o
R o i

Figure 13 - EVG Software

Click on the button “Login Here” (1) to open the login window.

s coprignemes
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EVG Software 6

The “Login”-window will appear. Enter the user ID (username) and the
password and then click on the button “Login” to continue:

x|

| Friday, March 05, 2010 - 02:33:06

0]

Paszword

Change Pazzword | Login I Cancel

Figure 14 - Login window

If the user ID or the password is incorrect the following error message
will appear:

ccess emor S

Loqin Failed!

Figure 15 - Login Error

Click “OK” and repeat the login procedure from the first step.

If the login was successful the user can work with the EVG system.

Copyright © 2010 EVG 17
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6.2 Jobs

Click on the following icon to open the jobs screen:

(] Jobs i

o el 9w @ e e wem A v B ten O e

Efeciranic Wsisns Srayp [ e [ lram

Figure 16 - "Jobs" window

Menu bar

Information box

Message box

Warning & Safety icons

Process control

Main window

Bond module

O |IN|[O|O | AW IDN| -~

Navigation bar

W copgmemwee
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6.3 Menu Bar

F'#" E¥G5H - Untitled.ecp
File Edit Wiew

Options

Help

Figure 17 - Menu Bar

6.3.1 File
| File

M
Open...
Save
Save hs.,,

CErlH-M
Chrl4D
CErl+5

Primk. ..

Ctrl+P

Export

Send...

1 Untitled.ecp

Exit

Figure 18 - File Menu

6.3.2 Edit
[ Edit

nda Ehrl+2

(| O 4
Copy  ChrlHe
Faste Chrl+y

Figure 19 - Edit Menu

6.3.3 View
| View

Toolbar

v Staktus Bar
Cukputhar
Recipe Bar

v Wiewswitch Bar

Figure 20 - View Menu

Copyright © 2010 EVG
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6.3.4 Options

Opkions

aeneral Settings

Material Tracking
Equipment Counters

Make Backup
Pack Logfiles
Enter Code

Figure 21 - Options Menu

6.3.4.1

General Settings

Logfile record levels

Record Levels (number of log messages) can be set here:

General Settings
Logfile record levels IUsers | M aching Servicel Statislicsl Charmber Configurationl Recorder file dialogl
— Group Lewvel Group Lewvel
10 ird '_J— Bufferstation:  [v '_J—
Senial Interfaces W '—J— |nclampStations [v —J—
Yig <> Service W '—J— Frocesses [ —J—
Fobat [+ '—J— b achine [ '—J—
Chamber 7 — CAN v — —
Coolingstation v J— SECS I J—
Low Mid High Lowe Mid High
’TI Cancel | Apply | Help |
Figure 22 - Logfile record levels
Users (Administrator only)
General Settings

Logfile record levels  Users IMachine Selvicel Statisticsl Chamber Configurationl Recorder file dialogl

©
& Dperators
[l Enginesrs

[ Admiistratars

[#- DevelopmentE ngineers

Add User

Change Password

Delete User

o]

Cancel

Apply Help

Figure 23 - Users

20
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Add User
Add User

M ame: ||

Cancel
Pazsword; |

Werify I
Paszwiord

E

Group: IDperatDrs

Figure 24 - Add User

1) Click on “Add User”

2) Enter Name

3) Enter Password

4) Enter Verify Password

5) Select Group

6) Click on “OK” to confirm and create the new user

Change Password

Change Password

]
M ew Pazzwaord: I ()% I

Cancel

Werify Pazsward: I

Figure 25 - Change Password

1) Enter “New Password”
2) Enter “Verify Password”
3) Click on “OK” to confirm and change the password

Copyright © 2010 EVG 21
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Machine Service

General Settings

Logfile record Ievelsl Users  Machine Service | Statisticsl Chamber Configurationl Fiecorder file dialogl

Service Mame: IEVG_ID_Sewice_SBD

ImagePath: IE: “Program Files\EVGAEVGEDAEYG_I0_Service exe

Service State

Service stopped

B>

0K

Cancel

Apply

Help

Figure 26 - Machine Service

Statistics

This window displays information about system uptime & downtime:

General Settings E

Logfile record Ievelsl Uzers | tachine Service  Statistics | Chamber Configurationl Recorder file dialogl
— Uphime
Idle: 0 Dayz, 00 Hours, 00 Minutes oo h
Production: 0 Dayz, 00 Hours, 00 Minutes oo h
[ ]
Tatal: 0 Dayz, 00 Hours, 00 Minutes oo h
r Dawantime:
Tatal: 0 Dayz, 00 Hours, 00 Minutes oo h
ok I Cancel Apply Help

Figure 27 - Satistics

22
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Chamber Configuration

General Settings [ |
Logfile record Ievelsl Usgers I I achine Sewicel Statistics  Chamber Configuration | Fiecorder file dialogl
—Heater IDLE Process
IEhambeﬂ j ’7|7 Use Chamber IDLE Process
IBottom Heater j
Temperature Offzet
I o c
I I Apply |
aK I Cancel Apply Help

Figure 28 - Chamber Configuration

Short Description
Temperature offset:

The thermocouple sensors used on EVG bonding systems are very
accurate, but still have a small measurement tolerance. That is why the
same temperature reading on different EVG bonding machines may
lead to a small temperature difference from bonder to bonder.

In order to compensate this difference and to run one production
bonding recipe on different machine with the same result, a temperature
offset setting is possible which can be adjusted individually from
bondchamber to bondchamber.

This setting adds an individually adjustable offset in the range of +5 to -
5°C to the set point in the recipe. The status window on the screen
shows the temperature including the offset.

e.g.: If a 380°C heating set point is adjusted in the recipe and the offset
is defined with +3°C, the heaters reach a temperature of 383°C
according to the thermocouple in the bonder and will show 383°C in the
status window and in the recorder file.

How to adjust the temperature offset
In the window above a temperature offset of +/- 5° C for every heater
can be set.

Afterwards the apply button has to be clicked for saving the new
adjustment. This will not work if a process is running. In this case there
will be a message that the 10 service has to be restarted to apply the
adjustment.

These adjustments can only be done by administrators.

Copyright © 2010 EVG 23
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IDLE Process
Use Chamber IDLE Process:

If this box is checked an “IDLE Process” will be performed after the next
process is finished.

The IDLE Process will be started on every bond chamber that is set to
“Enabled”.

Manually starting or stopping an IDLE Process
1) Click on a bond chamber

2) Go to “Vacuum” and click on “Evacuate”:

4 Purge
E= Pump - Purge

3) Use the “Evacuate Off” or “Evacuate High” command to stop or
start an IDLE Process and confirm by clicking “OK”.

Maintenance Evacuate |

— Select Mode

{* Evacuate Off Cancel |
" Evacuate High
" Evacuate Low

| Select Evacuate mode

24 Copyright © 2010 EVG
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EVG Software 6
Recorder file dialog

The recorder files will be stored in the following folder:
C:\Program Files\EVG\EVG5xx\
The subfolder and file format can be changed in the “Recorder file
dialog”:
Logile record levels | Users | Machine Semvice | Statistios | Chamber Configuration  Fiesarder fle dislog |
Datetime | Chambenecipe| LoD | waferiD |
Chamber Ni | MachineID | Subfolder | Default Stye | Cancel |

I°/oLDTID'\%DATETIME_ZLDTID_Z‘\A-".-’-\FEF!ID_ZCHNH

|1 234TestLoth20100520132426_1234T estl ot_4321Bottomt/aferlD_CHT

(] I Cancel Apply Help

Figure 29 - Recorder file dialog

Settings
Use the following buttons to set up a folder and file format:

[ratetime | Ehamberrecipel LotlD | Wfafer D |
Chamber Mr | b achine [ | Sub faolder | DefaultSt_l,lIel Cancel |
Button: Description:

Sub falder Create a subfolder (“\")

Default Style Select default folder and file format:
%LOTID\%DATETIME_%LOTID_%WAFERID_%CHNR

Ok

Use these buttons to confirm changes
Cancel

i EE

The first line contains the folder and file format of the recorder file:

IZLDTID'\‘ZD.&TETIME_ZLDTID_ZW.&FEHID_ZEHNH

The second line displays an example of the current folder and file
format:

I'I 234T estLoth 201005201 32426_1234T estlot_4321Bottarty aferl D_CHT

Copyright © 2010 EVG 25
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26

Lot files

In the folder that is set up in the recorder file dialog a .lot-file will be

created.

The .lot-file contains a list of .rec-files with the following information:

Destination Slot (Receive Cassette)

Bondchuck ID
Wafer ID (Top wafer)
Cassette of origin (SVA side)

Slot of origin
Wafer ID (Bottom wafer)
Cassette of origin (SVA side)

O |IN|[O|O || W|IN| -~

Slot of origin
Processed OK/Aborted/Error
Chamber ID

Recipe Name

©

10
11
12
13

Process Time

Recorder file path

Example .lot-file:

1 2 3 4 5 6 7 8 910 11

12

13
oz 0[]

Fle Edit Format Yiew Help
25, 9031076104, , ,| C3468197LLEZ,|1,| 5, C28730163EEBS, |2, |5, 2K, 1, AuAs_Bond300, 1760, Z:iN\Program Files\EWGHEVGIxXx\rec\NEEDSE «
24, 8031076105, , ,| C3468196LLA0,|1,|6, |C2873011sSEC4, |2, |6, DK, 4, Muss_Bond300, 1822, [Z:\Program Files\EVGYEVESxx\rec\NEEDSE
23,| 9031076103,| , ,|C346818LLLD6,|1,| 3, |C28730035EG4, |2, |2, DK, 1, Auas_Bond300, 1740, <:\program Files\EVGNEVGSxx\rec\NEEDSE
22, 9031076102, , ,|C3468180LLG7,|1,|8, |C2873034sSECL, |2, |8, oK, 4, AuAS_Bond300, 1797, [C:\Program Files\EVGHWEVGSxx\rec\NEEDSE
21, 9031076105, , ,|C3468198LLELl,|1, |12, C28730025EC2| 2, 12, oK, 1, AuAs_Bond30C, 1735, C:\Program Files“\EVGM\EWGSxx\rechMEEL
20,| 3031076104,| , ,|C3468003LLGS,|1,|11) C2873027SED0) 2, 11, oK, 4, Auas_Bond30C, 1768, C:\Program Files\EVGNEVGSxx\rec\MEEL
19,| 9031076106, , ,|C3468152LLF1, 1,|10, CZ873017seF7, 2, 10, oK, 1, AuAs_Bond30C, 1733, C:vwProgram Files\EVGWEVGIxXx\rec\NEEL
18,| 9031076102, , ,|C3468076LLGS, 1,/ 14, C2873018seCa, 2, 14|, oK, 4, auas_Bond30C, 1801, C:vwProgram Files\EVGWEVGIXx\rechNEEL
17, 9031076103, , ,|C346B00BLLF6,| 1, 13, C2873020SECS, 2, 13, oK, 1, AuaAs_Bond30C, 1737, C:wProgram FileshEVGHWEVGIxx\rechMEEL
16, 9031076105, , ,|C3468001LLF4,| 1, 15, C28730245EF0, 2, 15, OK, 4, AuAs_Bond30C, 1802, C:\Program Filesh\EVGY\EVGIxx\rec\MEEL
15,| 9031076104, , ,| C3468080LLA3,| 1,|16, CZ873087sead, 2, 16, oK, 1, Auas_Bond30C, 1730, CivwProgram Files\EVGYWEVGIxXxX\rechNEEL
14,| 9031076101,| , ,|C3468100LLA3, 1, 7, |C28730255€E67, |2, |7, P, 4, Auas_Bond300, 1802, Z:“Program FﬂEs\EVG\EVGSxx\reC\NEEDBE‘LI
| | 1|
['nz, col133 v

Figure 30 - .lot-file
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6

6.3.4.2

Equipment Counters

The window “Equipment Counters” will display a list of all events on all

modules of the system (e.g. bond chamber, robot module, barcode

reader,...).

Example:

Some events on bond chamber 1 (CH1):

E¥G5xx Equipment Counters

Accesslavel Skation Counkernane Yalue
Operakor CH1: Initialize az
Operatar CHI: Errar 12
Operakor CH1 : Process started 91
Operator CH1: Process finished i

Ik

Figure 31 - Equipment Counters

Resetting a Counter

Right-click on a line and click on “Reset Counter” to reset the counter of

a specific event on a module (e.g. “Process started”-counter of bond

chamber 1):

I Yalue

)

E—

Reset Counter
&4

Figure 32 - Reset Counter

Copyright © 2010 EVG
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6.3.5 Help
[ Help.

Help Topics

Abouk EMGEx, .,

Figure 33 - Help Menu

6.3.5.1 About EVG5xx

About E¥G5xH |

Electronic Yizions Group

EVGWisu 3, 2, 3, 1. 0572010
EV & bachine [D: S000000
Copyright [C] Electronic Yigions Group 2000-2010

Cuztomer. Mo Specialbuild

6.4 Toolbar

By selecting the menu ,View* and clicking , Toolbar” the toolbar (see
below) will be activated or deactivated.

F'«"E¥0G5xH - Untitled.ecp
File Edit Yew Options Help

DEE =22 & 7 Ko
Figure 34 - Toolbar

The buttons in the toolbar offer shortcuts to functions like “Open” in the
“File”-menu.

28 Copyright © 2010 EVG
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6.5 Process Control

Start a Process (refer to “Step by Step Process Guide”).

[ stan

Stop i

¥ abon

Finish the currently running process and stop afterwards.

Abort all running processes immediately.

If a process is completed successfully the following message box will
appear:

EYGYisu E2 |

Process completed!

i

Figure 35 - Process Completed

Copyright © 2010 EVG
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6.5.1 Stop Process
Stop |
—

s

Stopping a process will finish the currently running process step and
stop processing afterwards.

Stopping the process has to be confirmed by clicking “Yes” in the
following message box:

E¥G¥isu |

X%

Do you want to stop the process?

Figure 36 - Stop the process?

As soon as processing ends the following message box will appear:

Process ended because of process stop!

1

Figure 37 - Process stopped

30 Copyright © 2010 EVG
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6.5.2 Abort Process

Clicking the button “Abort” will stop processing immediately.

¥  abon
—

Aborting the process has to be confirmed by clicking “Yes” in the
following message box:

EV¥GYisu |

3/

Do you want to abort the process?

Figure 38 - Abort the process?

As soon as processing ends the following message box will appear:

EYGYisu E2 |

Process ended because of process abort!

1

Figure 39 - Process aborted

Copyright © 2010 EVG 31
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6.6 Navigation Bar

At the bottom of the screen there is the navigation bar containing the
following items (depending on system configuration):

_ Displays the user currently logged in.
Eh==" F
S user‘J Click on the button to log out.

Recipes i Open the recipe editor.

Johs i Open the “Jobs” screen.

Yacuum i Open the vacuum system screen.

Open the voltage screen.

B |F
kb

Open the Low Level I/O where certain valves and
switches can be set (engineer only).

=y
=
=}
E
=

the software and the system is logged. The density of
logged communication can be set in the “General
Settings”.

. Open the terminal where the communication between
Terminal i

32 Copyright © 2010 EVG
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7 Alert Status

Icon activates / deactivates the alert.

ooz m
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8 Recipes

. Recipes . .
Click on @‘_—._p-‘ to open the recipe window:

=l21x
Recpmtep | Command |Parameters [vabe [Parameterz [vaie Paramaterd | Vahe Parametesd | Vahue Iil

Figure 40 - Recipe Window

8.1 Create Recipe

Recipe programming only for Engineers (refer to Recipe programming
manual).

8.2 Save Recipe

Recipe programming only for Engineers (refer to Recipe programming
manual).

& . Copyright®2010EVG
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8.3 Load Recipe

1) Inthe “Jobs” window, click on Lr:.:‘

2) Choose a saved recipe that corresponds with the product being
run.

3) Insert Lot ID “customized”.
4) Click on “OK”.

Select Recipe x|

—Lat 1D

— Fecipe
IEhamher Recipe 01 j

Cancel |

Figure 41 - Select Recipe

Copyright©2010EVG 3
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9 Bond Module

Chamber1

Cover

Cooling Bot [0

Templ. Bok ofo=C

Cooling Top  [NSREN
Templ, Top ojo=C
YWacuum 1013 mbar

PistonForce o/on
Yolbage ojoy
Current 0] 0.0ms
Charge 0 mC

Wafer ID Cyele Time | Sk Recipe Command

Figure 42 - Bond Module

1 Status Information

2 | Process Information

Status Information:
Displays the current status of the system (Temperature, Force...).

e.g.: “Cover” “locked” / “open”, “Cooling Bottom” “On” / “Off,” “Temp
Bottom”: Temperature Sensor on bottom side, Vacuum level,...

Corver
CoolingBot | OfF
Templ. Bot ojoeC
Cooling Top NG
Templ. Top ojoeC
Wacuum 1013 mbar
PiskonForce Of/ON
Volkage ajoy
Zurrent 0J0.0ma
Charge 0 mC

Process Information:

Process information Window displays current status information (only
active when process is running)

| Wafer ID Cycle Time | 5t Recipe Command

s copyrignezneve
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9.1 Submenu Bond Module

Cover Service 3
TopHeater 3
BottomHeater 3
Piston b
Yacuum »
Click on the bond voltage »

module icon to open [
the submenu.

Process Info

h Start Recording

o=
@ Disable Station

@ Disconnect Station

Note: Available submenu items depend on system configuration!

9.1.1 Cover Service

Cover Service L4 Request Cover Service

Release Brake Manually

Refer to chapter “Open / Close Chamber (“Cover Service”)” for a
detailed description.

Request Cover Service:
Confirm the following message box by clicking on “OK”:

Cover Service E

To move the bonder lid into service position. please confirm
this message and push the cover buttons.
® . Please remove the perforated metal plate on the backside of
v the chamber to avoid a crash.

.
CAUTION

Remove cover to avoid
damage to machine

x Cancel ‘J

Figure 43 — Request Cover Service

Copyright © 2010 EVG
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Release Brake Manually:
Confirm the following message box by clicking on “Yes”:

Cover Service E

X

This action will release the brake immediately. are you sure?

CAUTION

Remove cover to avoid
damage to machine

Figure 44 - Release Brake Manually

Caution: Remove cover to avoid damage to machine!

9.1.2 TopHeater

TopHeater C E"E Set Temperature

E“": Cooling On

Set Temperature:

Enter Temperature

| i -
Cancel

| enter alue: 0 - 550 °C

Figure 45 - Set Temperature

Cooling On / Off:
| Codling Top Off => | Cooling Top  [INNNGERN

38 Copyright © 2010 EVG
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9.1.3 BottomHeater

BottomHeater 4 E°E Set Temperature

E‘T Cooling On

Set Temperature:

Enter Temperature

| B
Cancel |

| enter Walue: 0- 550 °C

Figure 46 - Set Temperature

Cooling On / Off:

| Cooling Bot OFf

=> | Cooling Bot [INNGHINNN

9.14 Piston

$ set Piston Force
]

Piston up

il

TN

¥

. | , Activate WaferBow

Flags Dut

Adjust WaferBow

Reload piston configuration

Figure 47 - Piston Menu

Set Piston Force:

Enter a value in the “Setpoint™-field (in N) and click on “OK” to confirm.

Enter Piston Force |

— Setpoint
SO

Cancel

i

| enter Yalue: 500 - 50000 N

Piston up / down:
Move the piston up or down.

Copyright © 2010 EVG
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40

Flags Out:

By default this command will move the selected flags out. Activate the
button “In” to invert the command (will move the selected flags in):

In | moves selected flags out
| |

h moves selected flags in

Select the flags that should be moved in or out and confirm by clicking
on “OK”:

Maintenance Select Flags K |

Select Flag
[ Al Flags In |
. Cancel
[~ Right |
[ Middle
[~ Left
| zelect Flags

Figure 48 - Flags Out

Activate WaferBow (hydraulic system only):

This command will activate the wafer bow function (the ceramic pin that
will contact the wafers first when the piston moves down).

Adjust WaferBow (hydraulic system only):

Adjust the wafer bow screw on the bond cover and click on “Ok” to
confirm:

Adjust Walferbow E
Please adjust wafer bow screw according to the substrate stack
height.

11) Confirm when ready.
“-".

Figure 49 - Adjust WaferBow

Reload piston configuration:

It is necessary to reload piston configuration if one of the following
values of the piston is changed in the RegistrySettings:

e Settings for pressure regulation
e Settings for reading the pressure

Copyright © 2010 EVG
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9.1.5

Vacuum

4 Purge

E# Pump - Purge

Start Leakrate Test

Figure 50 - Vacuum Menu

Evacuate:

Starts (“Evacuate High” or “Evacuate Controlled”) and stops (“Evacuate
Off”) the evacuation of the bond chamber:

Maintenance Evacuate

Select Mode

" Evacuate High

Setpoint——————————
. EvacuateEontroIIed’r I 0 mbar

X

Cancel |

| zelect Evacuate mode

Figure 51 - Evacuate

Purge:

Fills the chamber with different types of gases after evacuation:

Maintenance Purge

— Select Mode

' Purge Off
" Went
" Purge 1

Setpoint———————————
v F'urgez ’7| 0 cemdmin

X

Cancel |

| zelect Purge maode and enter Setpaint 0 - 2000 cemdmin

Figure 52 - Purge

Copyright © 2010 EVG
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42

Pump — Purge:

This command allows a controlled amount of gas flowing through the
chamber:

x|

— Select Lines

[~ Purge-1

I~ Purge - 2 I D_% cem?min

Select Mode

Figure 53 - Pump - Purge

Start Leakrate Test:

In order to test a bond chamber for leaks the following steps have to be
performed:

1)

2)

Click on the chamber, go to “WVacuum” and click on “Start Leakrate
Test™

%ﬂ, Open Cover
%\' Close Cover

TopHeater

BottomHeater

Piston

Yacuum [ E’ Evacuate

4= Purge

7

Process Info

% Pump - Purge

poiller il

Test Command

o Start Leakrate Test
@ Disable Station

Enter the “Vacuum Setpoint” (1) in mbar (less than 1 mbar), the
“Wait Time” in hours, minutes and seconds (2) and then click “OK”
to start the Leakrate Test:

Leakrate |
Vacuum Sebpaint
I 0.001 mbar
Cancel |
WaikTime

[o - -

The chamber will be evacuated until the vacuum is reached and
then all valves will be closed for the “Wait Time” set in the Leakrate
Dialog.

Copyright © 2010 EVG
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3) A new window with the results of the Leakrate Test will be opened
showing the average leakrate of the chamber in mbar per seconds,

the minimum and the maximum pressure in mbar:
Result of LeakRat

The average Leakrate of Chamberl is 0.00000 [mbar/s].
min Pressure: 0.00033 mbar - max Pressure 0.00033 mbar

o

Stop Leakrate Test:

While the Leakrate Test is in progress the user can abort it at any time
by clicking on the chamber, going to “Vacuum” and clicking on “Stop
Leakrate Test”:

| 22,30 mbar
" Open Cover G

. 0.000 bar
‘ %‘.' Close Cover

TopHeater

Evacuate

Command
ateCheck

-

BottomHeater »

Piston r

‘Stop Leakrate Test

Yacuum L4

i [~
I Test Command

|
i h Stop Recording
! || Open Recorder

a
‘ @ Disable Station

Figure 54 - Sop Leakrate Test

Process Info

Note: If the test is aborted before it is finished the window showing the results
of the Leakrate Test will not be displayed.

Copyright © 2010 EVG 43
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9.1.6 Voltage

B

Reload voltage configuration

Figure 55 - Voltage Menu

Set Voltage (anodic bonding only):

This command is used to apply a voltage for anodic bond processes. It
is also needed for switching the voltage off after the anodic bond is
finished:

Enter ¥oltage

v off

H Mode Setpoint Yoltage Ramp————————— [~ Cument Limit—————————————

O

5 — 0 I il Cancel
* Heaalive I v | 0 /s mé

| zelect Mode and enter Setpoint

Figure 56 - Set Voltage

Reload voltage configuration:

It is necessary to reload voltage configuration if one of the following
values of the high voltage system is changed in the RegistrySettings:
e Settings to limit voltage

e Current values (min and max values)

9.1.7 Process Info

44

I

Process Info

Figure 57 - Process Info

Click here to enable or disable the display showing process information:

Wafer ID Cycle Time | St Recipe Command

Copyright © 2010 EVG
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9.1.8 Start Recording

Click here to start recording:

h Start Recording

Figure 58 - Start Recording

Click on the following button to open the recorder software:

|| Open Recorder |

Figure 59 - Open Recorder

9.1.9 Disable Station

Click here to enable or disable the station:

o= o=
@ Disable Station @ Enable Station

Figure 60 — Disable/Enable Station

9.1.10 Disconnect Station

Disconnect or connect station (only applies to systems with two bond

chambers):

‘ S@ Disconnect Station | S@ Connect Station

Figure 61 — Disconnect/Connect Station

Copyright © 2010 EVG
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10 Vacuum System

Refer to “Technical Documentation” => “Vacuum Equipment” for details
about the vacuum system.

Click on i“:_ﬂu to open the vacuum system (may vary

depending on system configuration):

1 | Vent Valve 2 | Purge 1 Valve

3 | Chamber Valve 4 | Turbo Pump

5 | Bypass Valve 6 | Turbo Valve

7 | Roughing Pump 8 | Pump (refer to recipe)
9 | Pump & Purge (refer to recipe) 10 | Purge (refer to recipe)

4  Copyright®2010EVG
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11 Low IO

~ LowlO

Click on the button ¥ (only for engineers).

(Copyright®2010EVG 4T
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12 Terminal

Click on the button

12.1

All Messages

Terminal

to open or close the terminal.

:01:48 - MACH: Usex

wch saluty door!
: Sxars Joy mode!

¢ CommandPipe: Bobon accian b
t tap Jox madal

: User 2 legued off

faild to log en

2011 54 = MACH: User 10 faild to log on

102120 - MACH: Uper er faild to log on
102:90 - MACH: User #r faild to lod ob
102:43 - MACH: Vses sx logued on

12.2

—

sr logged ot
taild ta log
10 faild o log on
faild te ley en

12.3

Errors Only

I

" [oveoeces &
0708

09

WE
ECEan Concrol Service starced (4
: Coamand not posrible = 6o Dendchuck Scaded|

0765136 8 CHL © Coamand not possible - no Dondchuck lsadad!
OT:EEI4L B CHL © Coammasd not possidle - o Bundeluck loaded!

| Mnessags T Masiages el enors ony [

12.4  Alarms

.
| Iuwm D170 My

50714 09: 1708 MACH
50704 091700 MACH
S04 0911705 MACH
CS(07/1 0917000 MACH
G070 031843 10

[ Marmet I | -l

Mesire) Machune Faclties (Fressune, Waouum or N2} lg e 3 ALEEM_CUTT J
Mg Machine Facilties (Prevae, Vacuum of N2} AT = ALERH T
Misting Machine Fackties (Fressure, Vaouas or M2} MR £ ALAEM_ AT
Miszing Machine focktes (Fresure, Yomum or K} AT = AeaH T
Meisirag Machune faciles (Presaure, Yaouas o K2} e £ ALARH_ AT
Massfiomooniroler offine! 072 Ed ALEEM_QUTT
Miusirey Machine [ aciltios. (Prasuss, Vacuss o NI} 04T - ALERM T
ler offine! Wrz Ed ALEEH AT

40630 * ALARH_GUIT =l

Wt mivag

4 . Copyright®2010EVG
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13 Recovery from Errors

Most errors that will occur require going into an engineering or
maintenance level screen to execute certain functions to recover the
tools and the system.

Things that the operator can do in case of an error:

1) Press the Emergency Stop button only if the probability of damage
or Injury may occur.

2) Call a trained maintenance person to perform what is needed to
recover.

Copyright © 2010 EVG 49
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14 Handling Tool for Emergency Situations
& Unloading after Bonding

If for any reason any bond tools have to be handled after a recovery please use
the bond tool-handling device, heat resistant gloves and protective eye wear to
avoid any potential injury from a hot bond tool.

Figure 62 - Handling Tool

o copgnemweve
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15 Step by Step Process Guide

1) Load the wafers on the bond tool.

2) Open the cover of the bond chamber by pressing the cover
open/close buttons at the same time.

—
3) Put the bond tool in the chamber.

Take the bond chuck top, where the already aligned wafer stack is
clamped, with the handling tool and bring it in. The 2 positioning pins
must fit into the holes of the bond chuck top. Only when you put the
bond chuck top into the right position the TOOL thermocouple fits
exactly into the hole on the steel insert (depending on the design). See
the figures below.

For 6” and 8" Bondchucks:
m——d

Use the two position pins to load the bond chuck correct into the
EVG520.

51
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Only for 6” Bondchucks:

e W
7 X
'-'\f.

Use the two position pins to load the bond chuck correct into the
EVG520.

4) Put the field electrode on the clamped wafers and close the cover
of the bond chamber by pressing the cover open/close buttons at
the same time.

5)  Click on v

6) Choose saved recipe that corresponds with the product being run
and insert LOT ID “customized”:

Select Recipe x|

~LotID

— Recipe
IEhamI:uer Recipe 01 j

Cancel |

7) Click on “OK”:
The initializing window will start right now. After all stations are
initialized, the process will start.

8) Now the defined bond process will be started.

s copgmomwee
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9) After the defined bond process is finished, the chamber can be
opened by pressing the cover open/close buttons again and taking
the bond tool with the handling tool onto the cooling station.

Warning: Do not touch the bondtool with your fingers. It might be hot!!

IR Sensor

Warning: The cooling station is water-cooled and has a temperature from about
18°C. If your wafers are very temperature shock sensitive, cool them down to a
temperature where nothing can happen. We recommend cooling the bond
chuck top down to 350°C before putting it onto the cooling station.

Figure 63 - Cooling Station

coprightezooeve s
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10) Clamp function:
When the bondchuck top is on the cooling station switch the clamp
switch into the clamp position.

After this the bondchuck top will be clamped.

11) Indicator LED’s:

The indicator LED’s on the cooling station show if the bondchuck top is
still hot or already cool.

s Copyight02010EVG
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12) Unclamping the wafer stack:

As soon as the green LED is on the switch can be turned to the tool
unload position:

Then both clamp buttons have to be pressed again and the wheels of
the cooling station will lift up. Then the wheels can be rotated and the
bondchuck top can be unloaded:

......

Turn the wheels to move the clamping feet out of the wafer stack.

Now it is save to take the clamping glass and the bonded wafer stack
off the bond chuck top.

Copyright ©2010EVG 55
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After this the tool can be unclamped with the reset switch:

1 | Clamp switch
2 | Reset switch (OFF position)

After cooling process it is important that the clamp switch is switched
back to the clamp position and the reset switch is switched to the off
position.

s copgmewee
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16 System Shutdown

1) Click on “File” and “Exit” to exit the EVG5xx software:

E'AEY¥GSRH - Untitled.ecp

Figure 64 - File - Exit

After closing the EVG5xx software the EVG Explorer will be displayed:

Figure 65 - Shut down button in EVG Explorer

= : 7
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2) Click on 2 to open the “Shut down” window. In the shut down
window select “Shut down” (default) and click on “OK” to shut
down the operating system:

Eshucdonn Y

What do vou want the computer to do?

" Restart
 Log off

o ] conca |

Figure 66 - “ Shut down” -window

3) Wait until the screen “It is now safe to turn off your computer”
shows up. Turn the main switch (1) fully counter clockwise.

Figure 67 - Main Switch

s copgmomwee
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History
Date

2006-06-23
2007-10-10
2008-02-20

2009-03-05

2010-03-29
2010-05-20
2010-06-25

Copyright © 2010 EVG

Modification

Updated and formatted
Updated (with GCA)

Added and updated “Open/Close Chamber (“Cover
Service”)”

Added “Adjust heater offset” with SOJ and HP, updated and
formatted

Added “Leakrate Test” and reworked with ZH
Added “IDLE Process” with SOJ

Reworked (e.g.: new monitor design)

by

KAR
HMA
HMA

SEB

WAA
WAA
WAA
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1 General

1.1 Recipe Window

A recipe defines the process.

1. Recipe step icons

Recipe steps

Recipe overview

3 1 2

I SIS
Do L& Ww Ootiens b
IO ff & T e

* | recoesten [ e Paamel w1l |Vahe |Paranaters  |vahe |Paramaters  [vshm |Paranaters | vske

™

| ee—— ¥

Figure 1 - Recipe Window

1.2 How to create arecipe:

Click on an icon and move it to the first free line (drag and drop). When
you drop the recipe step a window appears where you can enter the
parameters. To delete a step do a right-click on it. The parameter
value(s) can be changed by double-clicking on the step. You can also
paste a step between two existing steps. Just drop it over the second
step.

Copyright © 2010 EVG 8
75 of 160




Recipe Programming

1.2.1 Create Recipe (Master Recipe)

Press “File” > “New” - “Save As” enter Recipe Name.
File format of saved recipe (*.ecp).

FEEVGSxx - Untitled
File Edit View Options Help

Tt Chrl+1 | % |
Qpen. ., kel o
Save Ckr+5
Save As... I
Prin. .. Chrl+P Eripes
Prink Preview
Prink Setup...
Send...
Recent:File
Exik
Figure 2 - Menu

Press on Chamber Recipe and select “New Chamber Recipe”.
Additional sub recipes can be created in the Master Recipe.
Chamber Recipes can be: Deleted, Renamed, Cut, Copied, Pasted.

ﬁEH‘ESHH - New Recipe.ecp
File Edit Wiew Options Help

D@l +~» 2B S| 7 Ko

1 X

E|--' %GSxx Recipes E [-:a ﬁ%f f;i

_____ (23 CoolingStation R Mews Chamber Recipe
Defete Recipe

Rename Kecipe

Cuk Chamber Becipe Gl
Copyichamber Recipe Ghrl+C
Paste Chamber Recipe  Zhl+-Y

Figure 3 - New Recipe

4 Copyright © 2010 EVG
76 of 160



General 1

Icon bar will be displayed and recipe programming can be started.

File Edit WYiew Options Help

DEE $ B2 |5 2 K s

E|--- EV&E5xx Recipes 6:5 &‘ Boc 341:
=1~ Chamber Recipes at
B Chamber Recipe 01
[Heating

D CaoolingStation Recipes
E o+ ? Er
i_* .

Figure 4 - Sart Recipe Programming

Recipestep | Command

Put the icon via “Drag&Drop” into Recipe Process List. After that the
parameter window (if available for chosen recipe step) will open.

—=—————'% [['Rerpeston [command Paramebert | Value [Parameterz [velue [Parameters  [Walue [Parameters [Value
@ EZ'E r_v: F i §"HEATING {Heater: {Both | Setpoint: 150 °C Shope: maimur | !
i B L wAIT TEMPERATURE Side |Both | Direction: higher than  Setpoint: 148°C Timeout [hhim... o

A Vi
BV —

e = TE—— -
- Boflom = sigher than ¥ no Timeout T
F— ? .E-Dph  ower than [T b [7 min [T e

select Heater, erter Temperature Setpoint and Timeout

Figure5 - Parameter Windows
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1.3 Overview - Icon Description/Commands

Icon Recipe EVG EVG EVG540 | EVG | EVG560 | EVG560
Command 520 sooHE | ©2W 540 | Gemini | Gem +LT
@ Timer [ [ o o ) )
« | Pre-Heating o 4 4 L L ®
-
Equalize [ ] [ ] [ [ ® ®
e¢ | Temperature
E@t Heating ® o o L ® ®
3@5 Cooling ® ® o [ o [ )
Wait Temperature ® ® o ® ) )
SET PID ] o [ o o o
Parameter
Check ([ [ o o ) )
Temperature
Piston Up ® L L { ° ]
Evacuate ® { ] o ° ®
Purge o o o o o o
Pump and Purge o o o ° ° [
Wait Pressure ® L { ° ° ®
$ Piston Down ® o [ ) [ ° ®
==
g, Q Set Piston - -- o - - -
3 Pressure
¢ .. | Attach Vacuum -- o* o* -- -- -
"v. ‘.V
| Wafer Bow L L -- ] -- ®
i ]
¥ " | Flags ® o -- ) -- )
Y
A Set voltage o ° -- ® -- °
g,._ Wait Current o ° -- [ -- °
i)

Copyright © 2010 EVG

78 of 160



General
7§I- Wait Charge L ® -- ° - °
ﬂ DeEmbossing - o -- -- - --
ﬁ ﬂ Pins
. . | Wafer Unclamp -- o -- -- -- -
LS n
0. Equipped
-- ... Not Equipped
* ... Functions depending of the System
1.3.1 Exposure Function (depending of system

configuration)

value calculated with the time results the “Lamp Energy” (mW/cm?).

Energy Limik

Recipe Step Wait Lamp Energy

—\Wait Lamp Energy higher than

I 0 mlfcm?

Icon | Description | Parameter
é%:j Shutter Define Shutter status
: Open/Close Recipestep Shutter
Mode
¥ Open
Zancel
rh Close 4'
| select Mode
3. Wait Lamp Wait until the defined energy reacts on the wafer.
- Energy The radiant energy of the lamp will be measured permanent (mJ/cm?). This

X

O

Tirneauk
v no Timeouk

I':'_h I':'_min I':'_sec

k. I
Zancel |

Enter Energy Limit and Timeouk
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1.3.2

General Icons

Icon

Description

Parameter

1o

Timer

The system keeps the adjusted conditions until the time defined in this command
is elapsed. The Timer has to be specified in hours, minutes and seconds.

Max. allowed wait time: 9hours 59min 59sec

For a longer wait time, multiple Timer can be inserted in the recipe.

pecpesieotmer T

Cancel |

1] minl 0 sec

Timersettings
[ | B hows |

| enter time to wait

Pre-Heating

The defined temperature for the bottom- and topside heater (Setpoint) is valid
when no process is running.

In other words, as soon as a process has ended, the temperature on the top and
the bottom side heater will go back to the values defined in this command.

The actual value of the temperature can vary in the range defined in the field
Tolerance. If the temperature is above or below the defined range, no further
process will start, and no chuck can be loaded to the chamber (for EVG540,
EVG560 and GEMINI systems) until the temperatures of the heaters have
reached the specified range.

Recipe Step Set Preheat Temperature

— Top Heater
— Setpoint

— Taolerance

=1 | DEHFE

— Bottom Heater
— Setpaint — Talerance

| 0= ¢ |l 04 «¢

| enter Preheat Temperatures and Tolerances

Cancel |

Equalize
Temperatures

To equalize Top and Bottom Temperature before heating.

Recipestep Equalize Temperatures

Equalize Temperatures
Equalize to

Tolerance Timeout————————

v na Timeaut

IU_h IU_min IU_sec

Cancel

X
_ Cercel |

warmest 0-c
| |

| select Mode, enter Tolerance Setpoint and Timeout

r’c

Heating

Heats the top- or the bottom side heater or both together to a specified level.

Copyright © 2010 EVG
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The Heat-up Ramp defines the speed how fast the heaters should ramp up to
the temperature. If the check box for maximum is activated, the system heats up
as fast as possible until the specified temperature is reached.

For defining different heat up procedures for the two heaters, the Heating
command has to be inserted 2 times to adjust top- and bottom temperature
independently.

Recipe Step Heating

Heat-up Ramp

Setpaoint
v masimum

| e e
= | 1= Crmin

| Enter Temperature 1 - 550 °C

Cancel

X
_ Coreel |

Bac Cooling

Cools the top- or the bottomside heater or both together to a specified level.

The Cool-down Ramp defines the speed how fast the heaters should cool down.
If the check box for maximum is activated, the system cools down as fast as
possible until the specified temperature is reached.

For defining different cool down procedures for the two heaters, the Cooling
command has to be inserted 2 times to adjust the top- and bottom temperature
independently.

Recipe Step Cooling x|
Heater Cool-down R amp
f+ Battom V¥ maximum
" Top Cancel |
¢ Both | u E *C/min

| gelect Heater and enter Cool-down rate

Wait
Temperature

The system waits until the specified temperature is reached on one or on both
heaters.

According to the process command before, the system will heat or cool and
therefore the temperature will pass the defined temperature upwards (higher
than) or downwards (lower than).

The Timeout defines the maximum allowed wait time until the system stops the
process and comes up with a timeout error message.

It is recommended to use the Timeout feature only in well known and often used
processes. The command is not useful for R&D processes as long as parameters
are changed often. The risk that the system stops the process because of a
wrong Timeout is high.

Recipe Step Wait Temperature ﬂ

Wait Temperature reached
Heater Temperature

£ higher than
 lower than

Timeout
¥ no Timeout

ITthmiansec ﬂl

| zelect Heater, enter Temperature Setpoint and Timeout
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Set PID
Parameter

This command allows reconfiguring the PID parameters for the bottomside and/or
the topside heater.

Changed PID parameters are only valid for the recipe in which they are defined.
The controller will automatically step back to the default values if the PID
parameters are not specially defined.

It is recommended to change the PID parameters in the first lines of the recipe to
make them valid for the rest of the process.

EVG adjusts the PID parameters to the best-known values. For standard
processes and setups it is not needed and not recommended to change them.
The values which are shown in the window are the best-known values adjusted
by EVG.

Recipe Step Set PID Parameters {Heater Controller Parametﬁ#%—)j i

X

Heater P Parameter- | Parameter 1 D Parameter oK I
{+ Bottom

{ " Top ’7| 2'4-'_1 {I 28_'l % 28_’[ Cancel I

| zelect Heater and enter Parameters

4

Check
Temperature

This command allows compares temperature sensors to other temperature
sensors. Basically it would be possible to check every box and compare all the
sensors against each other. The Tolerance defines the maximal allowed
difference between the sensors. If more sensors are chosen and the temperature
difference between two of them is above the tolerance the process will be
stopped.

The command allows furthermore to compare the actual temperature of one
sensor to the Last Setpoint set prior to this command.

Operator Request: Choose a timeout for how long the system has to wait for
any operator command.

Select mode “Operator Request”. If “No Timeout” is chosen the machine will
wait for operator command endlessly. If “Standard Timeout” is chosen, the
system will wait for 180 seconds for an operator command. After this 180
seconds the system will go on. If “User Input” is chosen enter a time in hours,
minutes and seconds till the machine will go on without a operator command.

Press “Continue” to operate the next recipe step. If “Abort” is chosen the system
will abort the process.

Automatic Mode: The automatic mode works the same way the standard
timeout does.

10
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5/
— Bottom Senzore—————— — Top Senszorz
]
[T Last Setpaint |V [~ Last Setpaint |_I
v Heat Circuit [+ Heat Circuit Camcel |
— Tolerance
| HiREE
— Select Mode
f+ Operator Bequest " Automatic Mode
Mo Tlmenut. Rty
" Standard Timeout d
e " Continue
e ¥ Abart
I‘I_ h |1_ min {1 =
| Enter Taolerance 1 - 550 °C
E Piston Up Drives the piston back in the start position (separated from the substrate)
: Evacuate Starts (Evacuate Low or Evacuate High) and stops (Evacuate Off) the
E‘_’ evacuation of the bond chamber. Evacuate Off closes the valves only.
Remaining gas is kept inside but the chamber will not be vented or purged using
any other connected gas. In other words: The atmosphere in the bond chamber
is trapped as soon as the command Evacuate Off comes.
Evacuate Low evacuates the chamber but only with the roughing pump and
without switching to the Turbo Molecular Pump. The final vacuum in the chamber
is in the range of 1-5mbar (0,1kPa — 0,5kPa) dependent on the type of roughing
pump.
Evacuate Controlled allows to define a setpoint for the pressure in the chamber.
The controllable range is between 1 to 1000mbar (0,1 — 100kPa) abs. (if system
is equipped with a vacuum-controller).
Evacuate High evacuated the chamber with the roughing pump and switches to
the Turbo Molecular Pump later on.
Every Evacuate is valid until another command overwrites it. Commands like
Purge, Pump and Purge or Evacuate Off (as an option of this command) will
stop evacuation.
If no such command is entered in the recipe later on, the system keeps pulling
vacuum until the process ends. At this time the chamber will be vented
automatically.
Recipe Step Evacuakte il
Select Mode
& Evacuste Off
= Ewacuate High Carcel |
" Ewvacuate Low
| select Evacuate mode
Options for Evacuate if no Vacuum controller is attached
Copyright © 2010 EVG 11
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Recipe Step Evacuate |
Select Mode
& EisEE |
" Evacuate High Setpaint Cancel |
= Ewacuate Controlled I OD0 mbar

| zelect Evacuate mode

Options for Evacuate if Vacuum controller is attached
Two evacuation ranges (optional, two vacuum controller required)

Maintenance Evacuate |

Select Mode
" Ewacuate OFff _
™ Ewvacuate High Setpoint Cancel |
&+ Evacuate Controlled I 1.0000  mbar
,, \

| zelect Evacuate mode and enter Walugsd - 1000 # 0.0001 -W

1-1000 mbar (0,1-100kPa) and 0.0001 — 0.1mbar (0,01-10Pa)

E‘_ Purge To fill the chamber after evacuation with different types of gases.

Purge 1 through Purge 4 are symbolising 4 independent purge gas lines. Every
line can be equipped with a type of process gas (e.g. N, forming gas, Ar,...).

Vent is for filling the chamber with air coming in from the clean room
environment.

This function is automatically activated before the chamber lid opens to make
sure that the pressure on the inside and outside of the chamber are equal.

Purge Off closes all Purge valves and traps the already created atmosphere in
the chamber.

Furthermore the chamber can be filled until a certain level of pressure is reached
(refers to the command Wait Pressure)

If equipped: enter a setpoint in [ccm/min].

Recipe Step Purge

— Select Mode

i~ Purge Off
" vent Canicel

Setpoint
’V I 0 _Ij CEmATmin

" Purge 3
" Purge 4

| zelect Purge mode and enter Flaw 0 - 2000 ccmdmin

E.. Pump and This command was developed to allow a controlled amount of gas flowing
Purge through the chamber.

According to how the bonder is equipped a dialog window will pop up with
possible options to purge and pump the chamber (dependent on the type of gas
connected to the line). Due to different options on the bonding equipment,

12 Copyright © 2010 EVG
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pressure and flow can be controlled.

Recipe Step Pump and Purge 5[
— Select Lines
[~ Evacuats 03 mbar
....................... Cancel |
[~ Purge 1 I _Ij cemdmin
I~ Purge 2 I _I? cemmin
I~ Purge 2 I D_I? cemmin
[~ Purge 4 o) mbar
| Select Mode

Wait The system waits until the specified vacuum is reached in the chamber.
Pressure According to the process command before, the system will check evacuation
(lower than) or purging (higher than).
The Timeout defines the maximum allowed wait time until the system stops the
process and comes up with a timeout error message.
It is recommended to use the Timeout feature only in well known and often used
processes. The command is not useable for R&D processes as long as
parameters are changed often. The risk that the system stops the process
because of a wrong Timeout is high otherwise.
x|
Walt Prezzure reached
Prezsure Tirneout
%" higher than ¥ no Timeout Cancel |
" lower than [T h [T min IT e
I m_lj mbar
| enter Pressure Limit and Timeout
Piston Down | Moves the piston of the bonder. The topside heater comes in contact with the
(EVG520HE | substrate. The force, which is used to press the topside heater down, has to be
—EVG540= defined in this command. -
Recipestep Piston down
EVG560) — : , :
Piston Mode—— [~ Force-Setpoint Ramp Tc Timeout L_.___B!E._._J
€ Setpoint o0 wiate: b I~ | Check ¥ (o Timesut
S I 1 N Slewrat I 500 N/min 7 s i{
Start I 100 N I 0N 0 h IT‘mm [Ts
Stop: 10500 N =St

enter Value: 1000 - 60000 N

Warning: Piston Down: The value for the Newton indication is limited:
Pneumatic Bonders: minimal force: 100N
Hydraulic Bonders: minimal force: 500N.

Functions:
If “Setpoint” in “Piston Mode” is chosen:
Enter a Force-Setpoint — the Piston goes down with the entered force.

Copyright © 2010 EVG
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“Check Tolerance” is only available if “Setpoint” is chosen. If “Check Tolerance”
is selected it is possible to use the function “Timeout”. Moreover it is possible to
choose “Auto Abort” if “Timeout” is selected too.

If “ForceRamp” (if available) in “Piston Mode” is chosen:

It is possible to enter start-/stop-force and the “Slewrate” (negative for fallen
force-ramp). If the stop-force is reached the ramp will be stopped — the force is
still the same as the stop-force. “Piston Up” or a fallen piston-ramp is able to
change this.

a7 Check
g@_ Vacuum

When this recipe step is reached the system will check if the current vacuum is in
the tolerance “last setpoint + adjusted tolerance value [mbar]” (interesting when
vacuum controller is available”).

Recipe Step Check Vacuum

x|
— Tolerance
—
rrbar

Cancel

— Select Mode

(® Operator Request (" Autornatic Mode

@ Mo Timeout [ Rty l_ h l_ min l_ s

" UserDefined Timeout :
(& Continue

I_h I_minl_s C Abort

| Enter Tolerance 1 - 500 mbar

@ Repeat Steps
(‘Loop’)

By using this recipe step it is possible to repeat the same steps again as already
existing in current recipe.

In field “Jump to Recipestep” enter the ID of the Recipe Step which should be
repeated.

Enter the number of recurrences in field “Recurrences”.

Recipe Step Repeat Steps il

Parameters IS

jump to Recipestep:

I u}
Cancel
I 0

Fecurrences:

1.4 Max. Piston Force specified according to the
type of pressure disc

This table should provide benchmark numbers for orientation what is
possible with different pressure disc materials.

14
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Warning: Bondchucks and pressure discs have to match to each other. EVG
recommends using appropriated pressure discs and bondchucks.
Bonding of substrates which do not fit to the specified size of pressure disc
and bondchuck results in lower max piston force, bending or breaking the

pressure disc or substrate.

Note: Bondchucks and pressure discs have to be flat. Warpaged parts can cause
breaking or warping.

The colored field shows the piston force in steady state condition

(without any temperature change).

The uncolored field shows the force applicable during the heating or
cooling sequence. The values are based on standard Si-substrates
according to SEMI standards. If more force is applied either substrate or
pressure disc breakage (Quartz, Ceramic) may occur.

Bonder

Size 150mm

Pressure

Disc for 200mm 150mm 125mm 100mm 3in 2in

Stainl. St. ///

ITi B0KN | 8KN | 50/40kN* | 5kN | 30kN | 4kN | 15kN | 1,5kN [ 6kN | 1kN
| | 10kN | 5kN | 8kN | 4kN | 5kN | 2kN | 3kN | 1kN | 2kN | 0,5kN

Ceramic | | | 10kN | 5kN | 8kN | 4kN | 5kN | 2kN | 3kN | 1kN | 2kN | 0,5kN

*) Quartz material is extremely sensitive to particles on the substrate surface. Take
care that all surfaces which are in contact with the quartz during bonding are very

clean.

Copyright © 2010 EVG
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1.4.1 EVG520HE Recipe Icons

Icon | Description

Parameter

€42 Attach Vacuum
v

The EVG520HE has 2 different vacuum lines attached to the substrates.

Bottom Vacuum:
Hold the substrate to the bondchuck on the bottom side.
Top Vacuum:

Hold the substrate to the topside heater.

Recipestep Attach ¥acuum il
Select Them onfoff ————

™ Bottom Yacuum & off

i Top Yacuum Cancel

........................... ; c on

select item and mode

ﬂﬂﬂ IIgitalimbossing

Use button as shown above to lift/raise single DeEmbossin pins.
These button are only active when the wafer clamp is ON.

Recipestep DeEmbossing Pins il

Select Actuatar

I__ Al Made .. i
™ Right ol s Cancel |
I_ kiddle i down
[~ Left

| Select DeEmbosgzing Finz

Wafer
Unclamp

A
k- o

With this button you can turn ON/OFF wafer clamp

16
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1.4.2 EVG540 C2W Recipe Icons
Icon | Description | Parameter
* Piston Down Moves the piston of the bonder. The topside heater comes in contact with the
== | EVG540 C2W | Substrate.
g Q Set Piston The field PISTON PRESSURE defines the pressure, which is applied to the
@ Pressure total amount of area defined in the parameter file. The system automatically
EVG540 C2\W | calculates the center of area and adjusts the force in a way that all the chips
get the same amount of bond force.
Mode:
automatic — search for parameter File
According to the barcode of the substrate the system is looking for a data file
containing the information of the center of area. The subdirectory where this
file is stored can be adjusted in the software.
If no file can be found with the necessary data the system will automatically
jump to the manual mode and is asking for inserting the parameters manually.
(Refer to EVG540 Start Up Description - Parameter File Directory)
manual — enter parameters manually
The parameters for calculating the centre of area has to be adjusted manually
in the software. The data have to be inserted when the start button for the
process is pressed.
Recipestep Set Piston Pressure k ﬂ
-Piskan Pressure Mode _OK
I':'_ bar (" automatic - search for parameter File
" manual - enter parameters manually Cancel |
| enter Pressure and select mode
¢, | Attach The EVG540 C2W has 3 different vacuum lines attached to the substrates.
| Vacuum
Wafer Vacuum:
Hold the substrate to the bondchuck on the bottom side.
Compliant Layer Vacuum:
Hold the compliant layer to the topside heater. This vacuum is the only
vacuum which is switched on by default.
Bond Chuck Vacuum:
This vacuum holds the bondchuck down in order to avoid lifting it during the
piston up procedure.
Copyright © 2010 EVG 17
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Recipestep Attach ¥Yacuum

Select Trem onfoff ——————— '
ol : o
8 Wiafer 'l.faI:ITIUJTI . & o -
" Compliant Layer Wacuum Cancel
: on

" BondChuck Yacuum

select item and mode

W copyrigmemweve
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1.4.3

EVG520, 540 and EVG560 Recipe Icons

Icon

Description

Parameter

Wafer Bow

Activates the wafer bow function

The ceramic pin that makes contact with the wafers first when the piston
comes down in the bonder.

(More details refer to manual — wafer bow pin function. Pay attention to the
Wafer Stack Height!)

Flags

Pulls the wafer separation flags.

The command allows defining either to pull out all 3 spacers at once or to pull
the spacer one by one.

For pulling the spacer individually the proper check box has to be activated
and the command has to be inserted 3 times in the recipe. Each time with a
different check box activated.

Recipestep Flags ouk

Select Flag
[~ &l Flags -
™ Right Cancel |
[ Middle
[~ Left

| zelect Flags

Set Voltage

In this command all the parameters for applying the voltage have to be
defined.

The HV Mode defines which polarity the part attached to the high voltage
connection on the topside of the bonder should have. The command is
furthermore necessary to switch the voltage off after the anodic bond is
performed.

The Setpoint defines the Voltage applied to the substrate. The Voltage Ramp
defines how fast the Voltage should ramp up. The checkbox Off under
Voltage Ramp leads to applying the voltage as fast as possible.

The default value for the Current Limit is the max. achievable current and
limited at 50mA. The limit can be set according to the process requirements.

Recipestep Set Yoltage x|

HY Made Setpoint Woltage Ramp Current Limit———————
@ it @ of
B0 = mh

. 1=
' Megative I _Ij W lﬁu_:l s

 Positive
‘ select Mode and enter Setpaint

%—

Wait Current

According to the defined value in the field Current Limit, the system will check
for the current passing the limit downwards (lower than) or upwards (higher
than).

The Timeout defines the maximum allowed wait time until the system stops
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the process and comes up with a timeout error message.

It is recommended to use the Timeout feature only in well known and often
used processes. The command is not useful for R&D processes as long as
parameters are changed often. The risk that the system stops the process

because of a wrong Timeout is high.

Recipe Step Wait Current

Wiailt Current reached

x|
_ Carcel |

Current Lirnit Tirneout
%" higher than ¥ no Timeout Cancel
™ lower than IT h IT i IT e

B ma

| enter Current Lirnit and Timeout

7‘= Wait Charge The bond system is accumulating the charge created during the time when
B voltage is applied. The Wait Charge command allows to make sure that all the
bonded substrates got exactly the same amount of charge. The charge has to
be inserted in mC (Milli Coulomb).
The Timeout defines the maximum allowed wait time until the system stops
the process and comes up with a timeout error message.
It is recommended to use the Timeout feature only in well known and often
used processes. The command is not useable for R&D processes as long as
parameters are changed often. The risk that the system stops the process
because of a wrong Timeout is high.
Recipe Step Wait Charge higher 5[
— W ait Charge higher than 0K,
Charge Limit———— — Timeout -
v no Timeout Cancel |
E_l mC IT h IT iy IT FEC
| enter Charge Limit and Timeout
!ac Cooling Turn ON / OFF cooling
o]
(if
SimpleChiller Switch Cooling On / Off
is installed on & On
tool Cancel
) O 0ff —l

| zelect Heater and Cooling-fMode

20
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1.4.4 EVG560 Gemini Master Recipe Icons

Icon Description | Parameter

Select %
o Wafersize x|
(if equipped) Wiaterzize g, I
: Cancel |
@ Load from Choose Recipe
Aligner Recipe Step Load from Aligner x|

Recipename: [k I
j Cancel |

(Availability of function, depends on Software Version)
! Not available in software version 2.0.32.0 !

Load from (Availability of function starting from software version 2.0.32.0)
Buffer Station

[

@ ACEOMIEIC Y VR - cipe Step Read Wafer 1D x|
L=
Read Wafer 0

¥ BarcodeReadsr 1
Caricel |

¢ » | GetSubstrate | Choose Recipe

L ;
€< from Aligner Recipe Step Load from Aligner x|
Recipenanme; k. I
B urnmy A ecip j Einid |

(Availability of function starting from software version 2.0.32.0)

« | Align Start align procedure
A5 | Waferstack
. . | Bond Choose Recipe and select Chamber

M | Waferstack

Copyright © 2010 EVG
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Recipe Step Bond Wafer i _5!
R ecipenanme:

Chamber Fecipe 01 ¥ Chamber 1 Cac]
[T Chamber 2
[T Chamber3

[T Chamberd

Cool Choose Recipe and select Cooling Station

Sos
s | Waferstack X
Recipename:

IEDDIingStatiDn Recipe 01 j ¥ Coolingstation 1 Cea
[ Coolingstation 2
[T Coclingstation 3.

[ Coolingstation 4

Unclamp
Waferstack

i+
-

Unload Wafer

Unload to (Availability of function starting from software version 2.0.32.0)
Bufferstation
Wait In the recipe of the cooling station a certain temperature can be selected.

o |l | @

Temperalure | enterTemperatwre [=[x|
Setpoint
I B -
’V Cancel |

| enter Walue: 0 - 40°C

If this temperature is reached the robot may pick up the Chuck.
This temperature is captured by the IR sensor of the station.
Also the Timer can be adjusted manually by the operator.

If the Bondchuck should leave the station both conditions, temperature and
time, have to be achieved.

If only one condition is performed (temperature reached but time not) the
Bondchuck stays in the cooling station.

Example:
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General

Recipestep | Cammand Parameterl | Yalue Parameterz | Yalue

1 SELECT WAFERSIZE Size a"

2 @ LOAD FROM BUFFERSTATION

3 @ READ BONDCHUCK ID Stations 1

4 @ GET SUBSTRATE FROM ALIGM... Recipename:  Aligner Recipe 1

3 . BOND WAFER Recipename: | Timer Chambers: 1,3

f . BOND WAFER Recipename: | tesk Chambers: 2,4

i . COOL WAFER Recipename: | CoolingStation Rec. .. | Coolingsta... 1,234

& { % UNCLAMP WAFER

a {= UNLDAD WAFER

10 @ UNLOAD TO BUFFERSTATION
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2 Save recipe

Click ,File” in the menu bar and then on ,save” or “save as”. Enter the
recipe name and click on “save”.

24 Copyight®2010EVG
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3 Terminal

In the Log Terminal window all commands can be watched.

You will get the Terminal when you click Terminal

Choose between “All messages”, “Messages Only”, “Error Only” or
“Alarms”. To switch between the states click the folders on the bottom
of the terminal window.

Copyright@2o10evé %5
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4 Initialization

The Initialization for Maintenance runs over the windows™ registry.
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5 Set-up Procedures

The following section contains information about any set-up procedure
that is necessary to run a process on a selected product.

5.1 Adjustment of the wafer stack-thickness for
Wafer Bow

When activating wafer bow the bow cylinder lowers the piston including
absorber plate with pressure disk down. It moves down so that there is
2mm clearance between pressure disk and wafer stack and the spring-
loaded center pin makes contact to the wafer stack and retracts 0.5mm
(offset).

The spring coefficient of that spring is 5N/mm and it is preloaded with
5N.

The total bow-force applied to the wafer stack will be:
5N + 0.5mm * 5N/mm=7.5N

The stroke can be adjusted on the dial indicator mounted on top of the
pressure head and must be appropriate to the stack height. Otherwise
pressure disk moves down too far and flags won't pull out or even the
wafer stack can be damaged.

Copyright © 2010 EVG 27
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5.2 Before Adjusting the Wafer Bow (Hydraulic
System only)

Note: The following steps only have to be done on hydraulic systems before
adjusting the wafer bow.

1) Click on the chamber where the wafer bow has to be adjusted (1).

2) Go to “Piston” (2) and click on “Adjust Waferbow” (3).
N A _— NI rerot Bt
rff‘ i Cover Service 1013 mbar
\ oo w

Wi

g

" TopHeater L4

- BottomHeater
2 Jatir ipe Command

ﬁ Set PIStDn FD":B
achiim E Piston up

;f Flags Dut

Wafer Yacuum

I_ & -l- , Activate WaferBow
Process Info
Adjust WaferBow

Test Command

h Start Recording

Figure 6 - Adjust Wafer Bow

Reload piston configuration

w

The following message box will appear:

51

Please adjust wafer bow screw according to the substrate stack
height.

8 G
\‘y Confirm when ready.

Figure 7 - Adjust Waferbow Message Box

3) Follow the instructions in the message box and click on “OK” when
finished.

Note: Do not click on “OK?” if the wafer bow screw is not adjusted correctly yet!

28 Copyright © 2010 EVG
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5.3 Location and Description of Dial Indicator

The dial indicator is used to set the stack height:

Figure 8 — Location on the EVG5xx

Pneumatic System: Hydraulic System:

Locking Hub

Adjustment wheel

Scale for fine adjustment

Al W|IN|-

Scale for coarse adjustment
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By setting the stack thickness the stroke of the bow piston is limited
according the stack thickness. The stack thickness must be set with the
adjustment wheel (see “2” above).

Warning: You must not adjust the stack-thickness below zero! An adjustment
below zero will cause damage to the bonder!

One turn of the wheel means a change of the stroke by 1 mm which is
indicated on the scale for coarse adjustment beside the wheel.

Using the scale for fine adjustment on the wheel itself allows us to
adjust for micrometers.

:

i

P

|

Figure 9 - Scale for fine adjustment set to zero

Attention: The wafer stack thickness must be the same on all bond-tools for
the chosen process program. If its not, you may not be able to pull the wafer

o copgneweve
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5.4 Example for wafer stack thickness

Use the following example for the adjustment of your stack:

Thickness of first wafer 480u
Thickness of flags 50u
Thickness of second wafer 480p
Thickness of electrode (movable center disc) 1000u
Total Stack Thickness: 2010p

5.5 Sequence during process

When wafer bow is applied the pressure disk lowers until 3mm
clearance to wafer stack and center pin retracts 0.5mm. The force
applied to the center of the wafer stack will be 7.5N (5N pre-load +
0.5mm * 5N/mm).

Wafer flags are pulled out. Piston down is performed and pressure disk
lowers, the Wafer Bow pin moves 2mm to the inside and the force of
the center pin will increase by 10N (2mm * 5N/mm) to 17.5N on the
wafer. This is not a bow-force anymore because the flags at this point
are pulled and not separating the wafers any more and the entire
pressure disk will make contact to the wafer stack.

5.6 Spring ratings
In 8” systems the standard springs for wafer bow are rated at 5N per
mm.

There may be processes where other springs are necessary (thin wafer,
thick wafer, deep etched wafer, thick flags, etc.).

Please contact EV Group for your specific needs.

Copyright © 2010 EVG 31
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Wafer Bonding Processes 1

1 Wafer Bonding Processes

1.1 Direct Wafer Bonding

This is a wafer bonding method in which the adhesion between two
surfaces occurs as a result of chemical bonds established between
molecules from the two surfaces. Typically the adhesion is weak at
room temperature (mediated by Van der Waals forces) and maximum
bond strength is reached by transforming the weak bonds into covalent
bonds through a high temperature thermal annealing (process flow
shown in fig. 1).

e
Pre-bond Thermal annealini

AAAAALAALAAAL AR AL AR AARAARRdl Al
e A e L E e PRy L e

AAAAABAAARAARRARRARIRRAABANARARS
Van der Waals Bonds CovalentBonds

AAAAAAAALSALA AR AR ARRAAR ARl d Al

AAAAALAARSAARAAARARARAARRAARAAAL

Figure 1 - Direct wafer bonding process flow

For Si-Si direct bonding the annealing temperature is >600°C for
hydrophobic bonding (SiO2 removed from Si prior bonding by 1-2% HF)
or >900°C for hydrophilic bonding (with native, thermally grown or
deposited oxides). After correct thermal annealing the bond strength
reaches same range as Si bulk fracture strength.

Copyright © 2010 EVG 8
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Surface activated wafer bonding is also a direct bonding method which
uses a special surface preparation process (surface activation) in order
to change and control the bonding mechanism by controlling the
surface chemistry. After surface activation, higher energy bonds are
formed at room temperature (even covalent) compared to the non-
activated surfaces and thus the energy required to reach the maximum
bond strength by forming covalent bonds across the entire bonded
interface is lower. As a result, the annealing temperature and annealing
time in this case are much lower than in a standard direct bonding
process. The annealing temperature for this type of process ranges
from room temperature to 400°C, depending on materials to be bonded.

The typical surface activation used for this process is a plasma
activation using an EVG®800 series plasma chamber for accurate
process control.

Typical materials used for direct wafer bonding under various process
conditions are:

- Si, silica, quartz, quartz glass (), other glasses (e.g. borofloat, BK7,
special properties glasses)

- Compound semiconductors (GaAs, InP, GaP, etc.)
- Oxide materials (LiNbO3, LiTaOg3, etc.)

The general requirement of direct bonding is that surfaces have a
microroughness <0.5 nm (in some situations even higher values may be
acceptable, depending on process conditions boundaries).
Microroughness is typically defined as surface Rms measured by
Atomic Force Microscope (AFM) on 2 x 2 ym? areas across the
substrate.

4 Copyright © 2010 EVG
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1.2 Anodic Wafer Bonding

Initially reported for joining a metal surface to a glass surface, the term
“anodic bonding” is used today mainly to identify the bonding of silicon
wafers to glass wafers with high content of alkali oxides (fig. 2). The
glass materials mostly used for anodic bonding are Borofloat® from
Schott Glass - Germany, and Pyrex®7740 from Corning Inc., USA.

The bond occurs when the two wafers are heated after being brought in
contact and an electric field is applied. At a certain temperature
(depending on the glass composition) oxides dissociate and the mobile
alkali ions are driven by the electric field into the glass, creating an
oxygen rich layer at the silicon-glass interface. Oxygen ions are driven
by the electric field to the silicon surface and produce oxidation of Si.
The resulting bond strength is very high and the process is irreversible.

In terms of equipment, it is important for the bond chamber to provide
good temperature uniformity and ensure good electrical contacts.

e vpepren
S
b
Heeen
]

Contact lons separation

Borofloat

e g Oxide dissociate|”*

lhf:e

*g
|

‘

Low contact fort:te¢‘°"fe Oxide growth J.W

$ e

Figure 2a - Anodic wafer bonding process flow

} e
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i N’
I Catode e e e o
\ *
Depletion layer
Hot plate (anode)
Figure 2b - Bonding mechanism
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1.3 Adhesive Wafer Bonding

Adhesive wafer bonding is a technique using an intermediate layer for
bonding. Polymers, spin-on glasses, resists and polyimides are some of
the materials suitable for use as intermediate layers for bonding. The
choice of the material for intermediate layer is always made considering
the substrate materials and topography.

The main advantages of using this approach are: low temperature
processing (maximum temperatures below 400°C), surface
planarization and tolerance to particles (the intermediate layer can
incorporate particles with the diameter in the layer thickness range).

e B e R S s . Lforce

T forca
Contact 'Adhesive flows .

i M B ;
&

l

force

Low force oo Adhesive polymerized
A —

T force

Figure 3 - Adhesive wafer bonding general process flow
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1.4 Glass Frit Wafer Bonding

This type of bond is using as intermediate layer for bonding a low
melting point glass. The bond occurs by heating the substrates with
applied contact force (fig. 4).

Glass frit bonding has a high tolerance to surface roughness and can
incorporate high topography of the substrates. Glass frit material can be
deposited by screen printing or used as glass preformed sheets. This
process is very reliable and is used in high volume production by major
MEMS devices manufacturers for applications where low vacuum
encapsulation is required.

High force and h?&lmg

Contact

Figure 4 - Glass frit wafer bonding general principle
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1.5 Eutectic Wafer Bonding

This is a wafer bonding process which uses as bonding layer an
eutectic alloy formed during bond process. Eutectic alloy is formed at
the bonding interface in a process which goes through a liquid phase:
for this reason, eutectic bonding is less sensitive to surface flatness
irregularities, scratches, as well as to particles compared to the direct
wafer bonding methods (metal layer can incorporate particles with
diameter lower than the eutectic layer thickness).

‘

Contact

‘

Low force

| force

|I‘

&

| force

Figure 5 - Eutectic wafer bonding process flow

Some of the main eutectic alloys used for wafer bonding applications
are listed in table 1.

Eutectic System | Eutectic Bonding
Temperature Temperature
(recommended)
Au:Sn (80:20) Au:Sn- 300°C | 290°C
Au:Si 363°C 375°C
Au:Ge 380°C 390°C
Al:Ge 423°C 435°C
Au:ln 510°C 520°C

Table 1 - Main eutectic combinations used for wafer bonding

For a successful eutectic bonding process it is very important that
bonder assures a good temperature uniformity across the entire wafer
surface and also to control very well the temperature value (avoid
overshooting the set point) in order to have a reliable process.

8 Copyright © 2010 EVG
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Experimental results showed that good quality interfaces are obtained
when temperature is raised to a value lower than the eutectic
temperature (heating simultaneously from top/bottom), maintained
constant for short time to reach uniform heating of both wafers, than
increased again by heating both heaters to a temperature exceeding
the eutectic point with 10-20°C (depending on specific process
conditions and on substrates restrictions) followed by cooling down to a
temperature below the eutectic temperature.

A typical thermal profile of a eutectic wafer bonding process is shown in
fig. 6.

HEATING BONDING COOLING

Temperature (a.u.)

Time (a.u.)
Figure 6 - Schematic thermal profile of a eutectic wafer bonding process

Eutectic wafer bonding does not require application of high contact
force. Due to the liquid phase formed during the process, high contact
force results always in metal squeezing out of the interface, resulting in
poor interface layer uniformity as well as contamination of the bond
tools and bond chamber. The role of the light contact force required is
just to ensure good contact of the two wafers and good contact of the
two heaters of the bonder with wafers’ back sides.

Eutectic wafer bonding is a good candidate to high-vacuum applications
as this process has a very low specific outgasing due to the use of only
high purity components. The liquid melt formed during process can only
enhance the high vacuum compatibility by allowing high quality sealing

even on non-perfect surfaces.
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1.6 Transient Liquid Phase (TLP) Wafer Bonding

For some applications the process temperatures must be lower than the
bonding temperatures of the most usual eutectic alloys (300°C - 400°C).
In such situations an alternative process can be used, which results in
an inter-metallic compound bonding layer. In literature this process is
known under different names among which can be mentioned “diffusion
soldering” or Transient Liquid Phase (TLP) bonding.

This bonding process is an advanced type of solder bond that can form
high-quality hermetic seals at lower temperatures than other bonding
technologies. This technique uses one thin layer of metal (typically 1-
10um thick) which during a thermal process diffuses into its bonding
partner forming an inter-metallic compound layer with re-melting
temperature higher than the bonding temperature (table 2). The process
flow and recommended thermal profile are same as for eutectic wafer
bonding (fig. 6).

Component 1 Component 2 Bonding Diffusion time | Remelting
(thick) (thickness) temperature temperature
Cu Sn (1um) 280°C 4 min. >415°C

Sn (5um) 300°C 20 min. >676°C
Au In (2um) 260°C 15 min. >278°C

In (5um) 200°C 30 sec. >495°C

In (2um) 160°C - 240°C 10 min. >495°C
Ag Sn (2um) 250°C - 350°C 10 min. >600°C

Sn (5um) 250°C 60 min. >600°C

Table 2 - Examples of metals which can be used for Transient Liquid Phase (TLP)

* Table adapted from [G. Humpston, and D. Jacobson, in Principles of
Soldering, ASM International 2004, p. 231]. Times correspond to full
diffusion of the specified thickness of Component 2.

Same as eutectic wafer bonding, diffusion soldering bonding is
attractive for MEMS vacuum packaging as the process is completed at
low temperatures (150°C - 300°C) and can withstand much higher
temperatures after bonding (see Table 2), bonding layers are made out
of metals (low permeability), and they can planarize over surface
defects or particles resulting from prior processes.
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1.7 Metal Thermo-compression Wafer bonding

Important:

Quite often people are wrongly considering that thermo-compression
and eutectic bonding are one single process. In thermo-compression
bonding process the two surfaces adhere to each other due to a metal
bond established between two metal surfaces pressed together under
heating. The bonding mechanism is enhanced by the deformation of the
two surfaces in contact in order to disrupt any intervening surface films
and enable metal-to-metal contact (fig. 7). By heating the two metal
surfaces the contact force applied for the bond process can be
minimized. High force uniformity across the bonding area results in high
yield.
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Figure 7 - Metal thermo-compression wafer bonding process flow

There are several metals used for metal thermo-compression bonding,
as Au, Cu or Al. These are considered interesting for wafer bonded
MEMS applications mainly due to their availability in main
microelectronics applications. Their use for one or another type of
applications is conditioned by the type of substrates used (e.g. no Au-
containing substrates can be further processed in CMOS lines).

Typically the metals used for this process are evaporated, sputtered or
electroplated on the surface. In such process it is extremely important to
assure a proper diffusion barrier or adhesion layer between the metal
bonding layer and its substrate.

The surface microroughness of the metal bonding layers ranges from
<1nm and up to few tens of nm, depending on the metal used, on
deposition technique and on the wafer bonding process conditions.

The aim of this section of the operator manual is to offer a short overview of
the available wafer bonding processes which can be performed in EVG
permanent bonding equipment.

For detailed discussion regarding substrates or bonding layers specifications,
general process conditions or specific applications-related topics EVG
customers are advised to contact a qualified EVG process engineer.
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1 General

This software allows to record all process parameters and save this
parameters.

After opening the Recorder- Program following window appears:

Do wou wank ko use last curve settings?

Yes Mo |

Press “Yes” to show the view as last used.
Press “No” to adjust the settings new.

The Recorder looks like this:

File Printing Yew Settings Info

FHRE SL N ER &2
QO Tempt Bov |2 PR LT
I obs1._Bot

. [~ Templ._Top
i~ obs1._Top
. [~ PistonPress
. [ PistonForce
. [ Vacuum

. [ Voltage

. [~ Current

i charge

10:30 1400 173 21:00 2430 28:00
I PP e L P NI PRI WA A W i

Ready

|N0t zoomed |Datasets: 411 \mm:ss v
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2 Choose parameters

SE¥GRecorder 9 =]
File Printing Wiew Settings Info
(BTSSR 8 P
e i 4 © o700 14:00 2100 28:00
¥ Templ._B G004 (A nnllannlasnnllannalnnaflnnnnlloons s sallonninnsalloannnlosallnsalssollonaflnssllsansinnolosns lnoo:
il obs1._Bot ] ]
540 1000
. [~ Templ._Top 3 ]
i obs1._Top Sl L
J ¥ PistonPress 420 104
. [~ PistonForce 360—: g4
. ¥ Yacuum
300 0.1+
J I~ Voltage 1 1
240 0.01 4
. [~ Current ] F
180 0.001
120 0.0001
B0 1e-005
0 1e-006-
Ready Mot zoomed |patasets: 411 mm:ss v

Choose the parameters which should be shown in the left scale. For
each chosen parameter a seperate scale is shown (in the same colour
as the parameter line).

2.1 Settings for graphs and scales

Fil= Printing Yew 3ett Press the right mouse button on the colour field to

. v Templ. Bot
[~ Obsl. Bot
. [~ Templ. Top

=g | & | adjust the colour for the graphs and the scale of

the chosen value. Choose a colour and press
“OK” to confirm the new colour or press “Cancel”
to cancel the colour adjustment.

Press the left mouse button on the colour field for more “Graph Settigs”
of the chosen value. Following window will be shown:

Copyright © 2000 EVG
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r—(@raph Description
Curvename: Templ._Bak
Unik: =C
—¥-Scale Curve Settings
Max, Valug: | 600 Style: [ soLID a
Min. Yalue: I o width: I 1 ﬂ

[ Use User defined Yalues
[~ Auto Range
[ Irevert Curve

X |

Find general information of the chosen graph in the field “Graph
Description”.

Field “Y-Scale”:

“Auto Range”: the software searches automatically the best view by
using the available values for the chosen graph.

Use “User defined Values” and enter values for “Max. Value” and “Min
Value” in the defined fields.

Choose “Invert Curve” to invert the chosen graph.

In the field “Curve Settings” it is possible to choose the style and the
width of the chosen graph.

Use “Settings” — “Basic Settings” or press “Ctrl” + “S” on the keyboard to
adjust the basic settings for graphs, scales, measuring lines and graph
update.

% Basic Settings

— Curve Colorz

1-10 | 11.20] 21-30] 31-40]

1 B
¥ B ITemp1._Ent r B IPistc-nFc-r-:e
2 -7
iy | IDbs'I._Bot ~ B IVacuum
3 8
I 1 . ITemp'I._TUp | 1 . IVUItage
—4 —14
[ . IEIbs'I._Top | 1 . ICunent
—a 10
i . IF'istDnF'ress o . ICharge
—Scales
I Dynamic width " Shaow Name
v Shaw Urit

— Meazuring line:

1. 2. 3. 4. Width |2 = Catch Range I'ID vl

— Graph update
¥ Update graph Update interval I 10 zec
ok, I Cancel | Drefault |
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Measuring Lines: Adjust the colors and the width of the lines (find
more in item “Measure Bars”) as they should be shown. Catch Range:
the mouse pointer catches the measuring line x Pixel early as the line is
shown. Enter a value (for x) in the field “Catch Range”.

Graph Update: this is an automatic update of the measuring point of
the curves. Update Interval: a value for the time in seconds for interval
of updating the graph.

Note: This has no importance to updating the measuring points!
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3 Measure Bars

With the measure bar it is possible to find exact values of the visible
graphs.

3.1 Show Measure Bar

Press ,Strg“ + left mouse button or ,Shift* + left mouse button to show a
measure bar. (Place the mouse pointer before pressing the left mouse
button where the measure bar should appear.)

Up to four measure bars can be shown.

: ¥GRecorder - “1:4,0-5D% Module', APPLIC~1"%Recorder’, TESTFI- — | E||£|
F Frinting ‘iew Settings Info
EHRE SR N2 2 \ |
S ) c 40 03:30 7 :00 107 Qo s Z oo BT =cooo BT
. " Templ._Bot 600 13036? 1DrSDD—: . ¥alues Measure :
. " Obs1._Bot 3 Measureline || - 1- -3 - 3=
| Temp1._Top 540 10003 8000} Time 0708 16:30 12:47 s s
obel T_ 1 CTemptl _Top || aoa11 || |a || E €
.'_ si._top 4803 100 8000 Yacuum 1000 0.0023158 || 0.0056367 | mhar
J [” PistonPress 3 Charge i] 4B53.6 2473.2 me
.l- PistonForce 420_& 1D-§ ?DDD—%
. ¥ ¥acuum 350_2 1_ BDDD—E \
J [ Voltage ]
.I‘ Current 300—5 01— snnu—g
B F charge 240—2 u.m—é 4000—2
. i e O
1804 0.0015 3000
120—20.0001—% 2000—2
50—519-005—; 1000—5
od1enosd g
Rexady [Mot zoomed  [Datasets: 411 [mmiss 4
Find the specific values for all measure lines in the window “Values
Measure”. If this window does not appear use the button “Toggle
Measure Window” K2 in the toolbar to open it.
Copyright © 2000 EVG 7
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3.2 Move Measure Bar

Move the mouse over a measure bar. The mouse button will change
into double arrow (as shown).

", mmhbar i 1 0 03:30 07 :00 1030 1400 173
EI:ID 1':”:”:”:' 1':”:”:”:' ||||| IIIIIIII|||I|||||IIIIIIIIIIIIIIIIIIIIII IIII

540 1000-5 49000

2
480 100- 8000

420 104 ¥000

Use the left mouse button to move the measure bar.

3.3 Delete Measure Bar

Delete one measure bar:

Press “Strg” or “Shift” on the keyboard and point with the mouse on the
measure bar which should be deleted and press the right mouse button.

Delete all measure bars:

Use the button “Delete Measure Bars” hat in the toolbar.

8 Copyright © 2000 EVG
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4 Zo0m

Draw a rectangle over the part which should be zoomed with the mouse
pointer:

File Printing Wiew Settings  Info
EELEIEERET SR
aC mbar me 40801 10:02 12:02 102 16:02
.l_Templ._Bot 470 53,0957 | 7800 PP TR TPIN VPR PYVOR PP PP POV EUPIN PPN POVIN DYV PUUPE PPPY TOUTL PPN POURt PP
™ obs1._Bat : 13
435 19.054657200
. ¥ Templ._Top ] 1 ]
406 57544 {6760
. [~ Obsl._Top E
. [~ PistonPress 3”_; 17378+ 5249_;
B PistonForce |42 052480745720
. v Vacuum 3104 015848952003
Voltage ]
. L 4 2784 0.047863 4680
. [~ Current ]
246 001445444160
. ¥ Charge 1 ] 1
214 000436516 3640
182 0.00131826- 31203
1500000398107 - 2600 2 /
Ready |zoom level 1 |Datasets: 411 |mm:ss v

There are four zoom- steps available.
Press the right mouse button to go back one zoom- step.
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5 More functions of the recorder Software

5.1 Grids

Choose the view of the grids. Choose “Linear Grid” = or ogarithmic
Grid” [ according to the shown graphs.

5.2 File Info

Press “File” / “File Info” or use button to open the window “File Info”.

Wormatonsofdle
Mame | Yalus |

Machine ID 050024

Wafer I01 WE

‘Wafer ID2

Bondchuck, I unknown

Lat ID
Timeskamp

Chamber Number

Additional Comment

Anodic Bond 8"
25.10.2005 16:27:02
1

Cancel |

Find all corresponding information of the current file in this window.

Add an additional comment if necessary. This comment will only be
saved if save button will be pressed afterwards.

5.3 “Printing”

Find the buttons “Print”, “Print Preview” and “Print Setup” at menu
“Printing” in the menu bar.

“Print Setup”: activate / deactivate printing the legend, the filename
and the scales. Choose print orientation “Portrait” or “Landscape”.

10
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Options ———— —Qrientation

I Print Legend + Portrait _
™ Print Filename " Landscape

[ Frint Scales

Zancel |

“Print Preview”: Take a look at the print preview before printing the
document.

“Print”: Print document.

5.4 “About Recorder”

Find information about the software- version and the registration (limited
or unlimited) in the window “About EVGRecorder” (press “Info” / “About
EVGRecorder” in the menu bar).

5.5 Save / Open
5.5.1 Open

Open an existing file via ,File* / “Open” or the button =

552 Save

Save the current file via ,File* / “Save” or the button = )
Save the current document with a new name via “File” / “Save As” or
the button | )

Copyright © 2000 EVG 11
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6 Activate the recorder software

The recorder software has to be activated by an EVG Engineer.
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History
January 30", 2007 Manual for new Recorder- Software; first written
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1 Note to the user

General:

A caution |
HAZARDOUS AREA

To be opened by trained and
authorized personnel only

10023467

Installation, adjustment, programming and maintenance (except
periodical maintenance described in the manual) may only be done by
qualified EVG service engineers.

For further deliveries please check immediately after unpacking that the
consignment confirms to the information given on the packing list.

Read and understand the operating instructions before you operate the
unit and follow them in all respects.

The equipment may only be operated by personal trained from EVG
service engineers.

No liability will be accepted for personal injury no material damages in
the event that damage or breakdowns occur as a result of failure to
comply with these operating instructions; neither will any guarantees
relating to repairs to or replacements of our products apply.

Any part of this print is not allowed to be reproduced in any form without
permission of EVG

This print is a subject to change without notice.

COPYRIGHT © 2010 EVG
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1.1 Safety instructions

The equipment represents state-of-the-art technology and optimum
operationally reliable. The user may however be exposed to hazards
if it is used improperly or for other than its intended purpose!

If the equipment is used for any other than its intended purpose, all
liability and warranty claims will lapse!

All unauthorized modifications and alterations affecting the safety
are prohibited!

The use of self-made tools is not allowed in any case.

Any use by unauthorized personnel or careless handling may
increase the potential danger.

If the media support specified from EVG is not fulfilled, the
operational function of the equipment is not guaranteed.

Always wear gloves during operating with the system.

Avoid any contact with any liquid used in the system

Wear Safety glasses.

I ATTENTION !

Do not remove or change any safety facilities from the system.

Copyright © 2010 EVG 5
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2 Daily Maintenance

2.1 Main Pressure

Inspect the main pressure regulator on the rear wall. The normal
pressure would be around 6,5 bar (650 kPa), when you activate cooling
the pressure shouldn’t drop below 6bar (600 kPa).

1 Main Pressure

2 | Rapid Cooling

2.2 Bondtools

Visually inspect the bondtool surface. There should be no deposits or
scratches visible. Clean the bond tools with alcohol. Particularly the top
and bottom surface of the bond chuck insert.

6 Copyright © 2010 EVG
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1 ... Top surface of the bond tool
2 ... Bottom surface of the bond tool

2.3 Flags

Make a visual inspection of the flags on the bondtools. Insure that the
flags are not bent, and that the screws which hold them in place are
secure. The flag height must be higher than the bottom wafer.

2.4 Clamping glasses

Make a visual inspection of the clamping glasses. Insure that there are
no scratches or cracks.

Copyright®@2010EVG T
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3 Weekly Maintenance

Check the following points in addition to the daily maintenance

3.1 Error Tracking: Memory Leak

We recommend restarting the machine computer and the Microsoft
Windows operating system in a regular interval, like during the weekly
pre-maintenance, to avoid problems and to provide a stable production
environment.

3.2 Flathess of the bondtools

Check the bondtool inserts with a straight edge. Make sure that the
surface is absolutely even and no spots are visible.

8 Copyright © 2010 EVG
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3.3 Flag pulling mechanism

Manually activate the flag pulling mechanism. Insure that the flag pulling
mechanism is working smoothly, and that there is no debris that might
cause a flag to fail. There shouldn’t be any cracked waferpieces in the
bellow of the pulling mechanism.

r

3.4 Top side pressure glass

Make a visual check of the top side pressure glass. There should be no
crack or spot detectable.

3.5 Tool Temp TC (Only for 6”)

Check the position of the bondchuck top TC. Refer to the figure below
for the exact position. RSB By ESs Y e s tRus o)

o
U
7.0-0.3:0.5

bottom side heater

: TC stiffner
reflector panel
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3.6 Cleaning

For all cleaning processes the entire EVG520 system must be switched
off, and the heater temperature has to be below 50°C. Alcohol and a
wipe suitable for clean rooms can be used for all cleaning actions.

Clean all bottom heating chucks of bond chamber with alcohol.
Clean the pressure disk of the top heater of pressure lids.
(Example 67)

W copyigneweve
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4 Monthly Maintenance

4.1 Cover connection lines

Check all the lines (pneumatic, electric and water-cooling) for cracks.
Make sure that the water and pneumatic lines are not crimped.

4.2 Piston Motion

The motion of the piston has to be smooth and it must fully retract

Copyright © 2010 EVG L
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4.3 Main Pressure Regulator Unit

Check the main pressure regulator and the filter for the presence of oil
or water.

4.4 Emergency Stop

Check if the emergency stop is functioning correctly.

12 Copyright © 2010 EVG
144 of 160



Monthly Maintenance 4

4.5 Vacuum System

Check the functionality of the vacuum system. (Software Bonder

diagnostic)
6-inch systems: 8-inch systems:
— Chamber 1
[PuMP VENT | PURGE |
|

Went  Preszurel Pressures

charmber
walve

bypgss

turbo walvg 1
puMp

turbo
walve bypgss
walve B2

roughing
pLImp

I'-.-'ENT I P

4.6 Roughing pump

Oil sealed pump:

Check the color of the oil in the Roughing pump. Refer to the color table
in the technical manual of the pump.

Dry pump:

Check the end vacuum of the pump by connecting a vacuum gauge at
the end of the tube.

Copyright © 2010 EVG 13
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4.7 Cover Open/Close

Take care that the cover open and close smoothly.

Open cover. Check display window if the status of Cover open and
Cover close will change.

Close cover. Check display window if the status of Cover open and
Cover close will be changed.

4.8 Check of Sensors

Check all sensors with the PC program EVG520. Select function
"BONDER DIAGNOSTIC".

Test the following functions:

Type in a bond pressure in the field "Pressure" and check if the
pressure that is displayed in the control window is about the same
you’ve typed in.

Please control also if the piston moves down. Don’t forget to adjust the
stack thickness.

14 ' Copyright © 2010 EVG
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4.9 Water filter

Open the water filter and clean it. If there are any deposits in the sieve
check your cooling water quality. To find the location of the water filter
refer to the picture below.

4.10 Water Cooling/Glycol Mix

Check the Glycol / Water Mix in the Chiller. Be sure that it is a 50% mix.

Copyright © 2010 EVG 15
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5 Quarterly Maintenance

5.1 Checking Bond module and chuck

Make a visual check of the Bond tool and the chuck. There should be
no crack or spot detectable. The surface must be flat.

5.2 Adjust heater offset

5.2.1
5.21.1

16

Short Description

Temperature offset:

The thermocouple sensors used on EVG bonding systems are very
accurate, but still have a small measurement tolerance. That is why the
same temperature reading on different EVG bonding machines may
lead to a small temperature difference from bonder to bonder.

In order to compensate this difference and to run one production
bonding recipe on different machine with the same result, a temperature
offset setting is possible which can be adjusted individually from
bondchamber to bondchamber.

This setting adds an individually adjustable offset in the range of +5 to -
5°C to the set point in the recipe. The status window on the screen
shows the temperature including the offset.

e.g.: If a 380°C heating set point is adjusted in the recipe and the offset
is defined with +3°C, the heaters reach a temperature of 383°C
according to the thermocouple in the bonder and will show 383°C in the
status window and in the recorder file.

Copyright © 2010 EVG
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5.2.2 How to adjust the temperature offset
To adjust the heater offset click on:

Options\General Settings\Heater Configuration
(as shown in the window below):

=V

File Edit ¥ew | Options Help

weo

Equipment Counters

=

Make Backup
Pack Logfiles

’ Start I Chamber 1
- — Cover

Templ. Top i
Cooling Top
Templ. Bok =
Cooling Bot

Yacuum 0.00e+000 mbar
. Stop l PistanForce N
Yoltage W
- Current mé

Charge mi_

wiafer ID Cycle Time | St Recipe Command

=

chl"Fn.tu!SEIr:' @ Recipes i () Jobs i il \FacuumJ & v

Here a temperature offset of +/- 5° C for every heater can be set.
Generalsettngs e
|

Logfile recard Ievelsl Izers I Machine Sewicel Statistics

— Heater
IChambeﬂ j Apply |
IBDttDm Heater j

Temperature Offzet
I 0 -c

I
=

] 8 I Cancel | Spply | Help |
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Afterwards the apply button has to be clicked for saving the new
adjustment. This will not work if a process is running. In this case there
will be a message that the 10O service has to be restarted to apply the
adjustment.

These adjustments can only be done by administrators.

18 Copyright © 2010 EVG
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6 Annual Inspection

Check the following points in addition to the monthly maintenance

Tools needed for any PM.

Metric Allen wrench set

US Allen wrench set

Metric open-end box end wrenches

Philips head screwdriver (small and medium size)
Flat head screwdriver (small and medium size)
Volt meter

Spare Latex gloves

6.1 Cooling Fluid

Using a hydrometer, check that the fluid contains the proper percentage
of Glycol. Also insure that the flow and pressure meet the
specifications. Also check the PH value of the fluid.

6.2 Cooling Lines

Check the lines for deposits, corrosion, and leaks.

6.3 Cleaning Procedure

Clean all chambers with IP alcohol; to do this you must remove the
inner reflector shield. After you have cleaned the whole chamber
(including the heating chuck) wipe all surfaces of the bonder with IP
alcohol. After you have cleaned everything, heat the chamber up to
300°C and evacuate it overnight.

Copyright © 2010 EVG 19
151 of 160




Preventive Maintenance Manual

6.4 Vacuum Pump

Exchange the tip seal of the vacuum pump annually.

6.5 Vacuum Gauges

Remove the vacuum gauges and ship them to the manufacturer for
cleaning and recalibration.

6.6 Heater Cooling

Check the flow rate for the top and bottom side heater. Compare the
rates with the recommended ones.

6.7 Waterlines

Clean all waterlines chemically and mechanically. If there are visible
deposits in the lines check your water quality and the water filter!

6.8 Turbo pump

It is strongly recommended to exchange the oil lubricant reservoir in the
pump annually.

Further instructions how to precede please find in the Pfeiffer
Operation Manual in the Technical Section of this manual.

6.9 Waferbow Contact of the Piston

Check if the waferbow contacts the bondtool when you press waferbow
button in the bonder diagnostic. The adjustment has to be done by an
authorized EVG service engineer.

A yearly maintenance done by an EVG Service Engineer is strongly
recommended.

20 Copyright © 2010 EVG
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7 Troubleshooting

7.1 Bonder doesn’t heat

Bonder doesn’t heat

Bonder doesn’t
heat

' 2 Check heater switch

Heating Circuit
Control

Which LED’s are
not ON ?

Check display
OMRON

Which LED ?

Transfer of desired
temp. value

TOPA TOPB TOPC BOTA BOTB BOTC Check Remote LED

OMRON

Heating circuit XXX
is defect

Call EV Service to Load BEEESS
change the heating parameter again

circuit A 4 Ref. to OMRON
Check OUT LED Transfer of desired operation manual
OMRON

temp. value

Check heat enable

plug-in P Call EV Service

»

Check LED’s on Observation temp. Wait until temp.
heater plug-in is too high decreases

Heating circuit Check fuses on
control card

. Change defect fuse
Call EV Service .
and try again
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7.2 Bonder doesn’t reach end temperature

Bonder doesn’t reach
end temperature

Check observation temperature in the
window "extended bond monitor"

temperature above 350 °C
Insufficient cooling

Check cooling
pressure 6 bar

temperature below 350 °C

Adjust correct value

Check fan’s on
underside

Call EV Service

Check lamp cooling

Atmosphere or
vacuum

Repair
and try again

Call EV Service

Correct placement
of bond tool ?

Under vacuum it takes
along time to reach
the end temperature !

Check position of Load bond
thermocouple tool new

Move in correct
Call EV Service L
position

Copyright © 2010 EVG
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7.3 Endvacuum not reached

Endvacuum
not reached

Turbo Pump
on full speed?

Cover Which error Chec.:k
properly roughing

sealed is displayed oump

Refer to Turbo
pump manual
All fittings
tight?

Run up time
expired

Grease the
sealrings with high
vacuum grease

Make helium

leak test

ighten and grease them
with high vacuum grease

Call EV
Service

Copyright © 2010 EVG .23
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7.4 No High Voltage

No High Voltage

\ 4
Check Ext. Bond Monitor if Voltage is
displayed

Measure High Voltage on
the connector plate of the
bondoven (disconnect the

cable to the cover)

Measure if the

cable haS & Call EV Service
connection with

the electrode

Check if the electrode
spring and the
graphite electrode are
inserted

Repair or
exchange the
cable

Check your
wafers

Attention High Voltage: Take care when you measure on the high voltage
connectors. Measure only with specified tools and take care about the safety
requirements.
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8 Personal Protective Equipment (PPE)

1. Chemical resistant latex gloves

This PPE is required when working with Isopropyl alcohol or NH4OH
contaminated units (cleaning chambers, brushes, etc...).

Copyright © 2010 EVG 25
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9 Lockout/Tagout

1. Mainswitch OFF and LOCK:
Start und shutdown procedure

Power OFF
The sequence for powering down the system is:

1. Follow the guidelines for shutting down Windows

2. Atthe screen “It is now OK to turn off your computer”, Turn the main
switch counter clockwise 90* to the OFF position

Power ON
The sequence for powering up the system is:

1. Turn the “Main Switch” clockwise 90* to the ON position
Switch on the computer which is located behind the left door.

The main EVG520 program should be located on the Windows desktop
in a folder called EVG520, open this folder and double click on the
EVG520 icon

2. Turn on the heater power circuit breaker clockwise 90* to the ON
position.
NOTE:

Main switch has to be on when switching on the heater-power circ.
Breaker.
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