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Disclaimer

This document is only valid for the system configuration stated on this page. If your
system has a different configuration, contact Heidelberg Instruments Mikrotechnik
GmbH for a document matching your configuration.

Every effort has been made to ensure that the data given in this document is accurate.
The contents in this document are subject to change without notice. Heidelberg
Instruments Mikrotechnik GmbH makes no warranty or representation, either expressed
or implied with respect to this document. In no event will Heidelberg Instruments be
liable for any direct, indirect, special, incidental, or consequential damages resulting
from any defects in this documentation.

This document is copyrighted with all rights reserved. Under the copyright laws, this
document may not be copied in whole or in part or reproduced in any other media
without the express written permission of Heidelberg Instruments Mikrotechnik GmbH.
Permitted copies must carry the same proprietary and copyright notices as were affixed
to the original. This exception does not allow copies to be made for others, whether or
not sold, but all the material purchased may be sold, given, or loaned to another person.
Under the law, copying includes translation into another language.

Doc. No.: DWL-HI-01321-UG03
Revision: 1 (October 2021)
Software Version: 1.5.8

Copyright © 2021 by Heidelberg Instruments

ii User Manual




N HEIDELBERG
UL INSTRUMENTS MMLA

Table of contents

1 [} 1o Yo 103 1T o T 1
R T Y To T | {1 [ o = PP PRPRPRN 2
1.2  Related doCUMENTIAtIoN .........oouuuiiii e e ae e 3

2 General safety iINformation ... 4
Dt T 101 (=Y g T [=To U E=T ST 4
D W {1 011 c= 1 (o o F= 3T 4

2.21 SYSIEM DOUNAAIES ....coeiiiiiiiieiee e e e e e e e e e e sneeeeee s 4
2.2.2 ACCESS TESTIICHIONS .. ettt e e e e e e e e e e et e e eaaeeereaaeeennas 5
P2 T (0] 7= 11 o] o IR TR 5
2.4 Precautions and SAfEty .......cccuuiiiiiiiiicee e 6
241 LED Saf@Y ...eeieeeee et e e et e e e e nne e e e e neeeeenee 7
242 EleCtriCal SAfely......ooi i 8
243 Other safety risks during operation..............coooiiiii i 8
244 INterlock and SErVICE MOAE.......... i e e e e e e e eaaas 9
245 Emergency Shut-Off...........oeiiii e 9
2.5 SAFELY ADEIS. ... e e e e e e e e e s —rraaaeeaaane 10

3 SYSTEIM .ttt 13
G TS I (o] | SO PP RPN PPPPPNt 13
T (=Y | ST 14
G 7RG TR 1Y & T 15
R |01 (=14 (o] (PP PO SRR PPPPPNt 16

3.41 BaSE SYSIEM ... e e 17
3.4.2 StAgE SYSIOM .. e 18
343 OPLICS SYSIEM .. i e e e e e e e e e e et e e e e e e naaraaeas 20
3.5 MaACKINE CONIIOL.... .t e e e e e e e e e et e e e e e e e ees b e eaeeaees 22
B IS T = 1= o1 {0 ] (o= F PP P PPN UPPPPPNt 22
3.6.1 (07T 01 (=1 I eTo ] a1 (o) NU T o 1 AN 22
3.6.2 Stage CONMTOIIET ... e e e e e e eeeas 23
3.6.3 POWET SUPPIY ...ttt e e e e ettt e e e e e e et e e e e e e e nnnnrreeeeeeeenn 23
3.6.4 System Network SWItCH ..........uiiieie e 23
3.6.5 (070] 0 17141 0] o 1 = O 7RSS 23
3.6.6 L LT g = OO 24
T A Yo 1 L1 TZ= YRR 25
3.7.1 CONVEISION SOFWATIE ......eeeeieiiieeeeeeee et e e e e e et e e e e e e eeaaaeeeeeaeeeens 26
3.7.2 CONrOl SOMIWAIE..... .ot e e e e e e e e eeeees 26
3.7.3 TEAMVIBWET SOftWAIE ...t e e e e e e e e e e e eaaaaans 26
3.7.4 ANYDESK SOfWAIE ... e e e e e e e e e e e e 27
3.8 Activate/deactivate vacuum ZONES..............uoiiiiiiieeeee e e 27
3.9 UsSE alignment PINS ..ot e e e e e e e e e e ae e e e e e e e aanne 28

Operator's Guide iii



fN HEIDELBERG

MLA
H UL INSTRUMENTS
3.91 Position alignment PiNS ... s 28
3.9.2 Remove alignment PinS..........cooii i 28
4 EXPOSUIE WIZArd ...ttt e e e e e eeaan 30
4.1 EXpOoSUre Wizard: OVEIVIEW ..........ooiiieiiiiiie et e e e et e e e e e e e e st ee e e e e e e e e annreeeeeaeeeaaannnes 30
411 MBNU DA ... e 32
4.1.2 1= <1 1o o PR 32
4.1.3 a1 { JE=T=Tex 1 o] o H TP 34
N I o o 1o 1= 37
4.3  Substrate representation ... ... ..o e a e 38
R oY= Lo [ o o F= T 0 1= PO PR RSP 39
4.4.1 39
442 oY= To I =T .41 SRS 40
443 SEAICH frAMIB...cci i a e e e e e e 40
444 SNOW fFAMIE ...t e e e et e e e e e e e b e e e e e e e e e s nnnees 40
445 Parameters frame ........ooo oo as 41
4.4.6 Edit framME ... e 41
447 DESIGNS TSt e e e e e eeeas 41
5  Turn on/off the SYStemM........oomiiie e 42
5.1 TUM ON the SYSEM ... e e e 42
5.2  Put the system to standby MOAE.........c.uiiiiiiiiiii e 43
5.3  Shut dOWn the SYSIEM .....eoiiiiiiiee e e e e e e e e e e s b e eaaeeeean 43
5.4  Shut down the SYStem fOr SEIVICE ........cciiiiiiiiiee e 43
ST T o T N | o D PRSP PP 44
5.6 CRANGE USEIS ...ttt ettt e e e a bt e e e b bt e e e abbe e e e anee e e e eanee 45
B Sl UP JODS e ————— 46
L7 B 1= (=Yt o o J USROS 47
6.2  Select substrate tempPlate..........cooiiiiiiiiie e 48
R B o T=To o [= Y[ | o £ PR PPP PP 49
6.3.1 Standard: First eXpoSUre..........coooiiiiiiiiii 49
6.3.2 Standard: AIGNMENT....... ..o e et e e e e e e e e e e eneeas 50
6.3.3 7=y o PP PPRPRRN 52
8.4  CONVEIT AESIGNS ..reiiieiiiiiiitii et e e e e e e st e e e e e e s e s eaa b e aeeeaeeeseasataeeeeaeseannnrnaneeaens 52
ST W0 =T I TU o 1 1 = (S 54
6.6 DIraW STITUCIUIES ....coiiiiiiiietee et s e e e e e e st e e e e e e e anbneeeeee s 56
6.6.1 [ = VT g o =T T ST 57
6.6.2 Draw liN€ OF POIYGON ...coooiiiieee e e e e e e e e s 58
6.6.3 Expose crosses in Draw MOde...........uuiiiiiiiiiiiieeeee e 59
6.7 Setup overlay alignmENnt...........ooouiiiiiiii e e 60
6.7.1 Setup parameters..........oooo 61
6.7.2 EXecute MeasuremMeENt ........ ..o 62
6.8  EXPOSE UESIGNS .. i 63
iv User Manual



fN HEIDELBERG

UL INSTRUMENTS MMLA
6.8.1 First EXPOSUIE PrOCEAUIE .......ooviiiiiiiiiiieieieeeeeeeeeee ettt e e e e e e e e e e e seeeeeeeeeeees 63
6.8.2 Overlay EXPOSUIE PrOCEAUIE .......ceiiiiiiiiiiee e e ettt eee e e e ettt e e e e e st e e e e e e e nnneeeeeas 65
6.8.3 EXPOSUre Seri€S ProCEAUIE ... .eiii et et e e e e e e e e eenneeeean 66
6.8.4 Draw Mode eXpOSUre PrOCEAUIE ..........eeveiiiiiiieieiieeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeees 68
6.9  UNIOAd SUDSIIAES ......eeiiiiiiiee e 69
6.9.1 Unload substrates automatically ... 69
6.9.2 Unload substrates manually .............oeeiiiiiiii e 70
6.9.3 Remove substrates from the ChuCK ... 70
7 ULIIEIES @Nd TOOIS ... . e e e e e e e e e e e e eennnaaans 71
4% B o o1 (o I Y- 1 1= SO 71
711 Camera Control framE .........eeieiiee e e e 71
7.1.2 Stage Control frame........oooi e e 72
7.2  Optimize alignment and eXposure reSUIS.........ooo i 74
7.21 Optimize alignment reSUILS ........ooooiiiiiiie e 74
7.2.2 Optimize eXPOSUIE rESUILS .......ooiiieeiiie et e e e e e eeee s 74
8  Advanced functions for staff USers ... 76
8.1 SYSEM DACKUP ... . e e e e e e e e e e e s e reaaeeaaaane 76
8.2 Execute LED MeasUrEMENTS ......ooii e e e e e e e e e e e e e 77
8.3 Set up substrate template ...... ... e 79
8.3.1 Load SubStrate PanEl ..........ooeviiiiiiiiiieieeeeeeeeeeeeeee e 79
8.3.2 Set uUp temMPIate ... ..o e 81
8.4  Set Up reSist tEMPIALES ....cccoeeiiiieiee e e e 82
8.4.1 Load RESIST PANEI ... 82
842 Set UP tEBMPIALE ...eeeei 83
843 Exposing with extended defocus range............eeveeeieiiiiiiiiee e 84
8.5 Execute beam offset calibration................ooiiiiiiii e 84
9 TroubleSNOOtING .....ccoeeiiieee e 87
1S 20t B w1 U 0T o o F=Y I 4 o] o] =1 o 3 = 0 OSSR 87
9.2 EXPOSUIe reSUIt PrODIEMIS .....ooviiiiiiieieieeeieeeeeeeee ettt ettt ettt e et e et e e e e e e e e e e e e e e eaeaeaeees 88
9.3  Advanced troubleShOOtiNg ...........oiiiiiiiii 89
10 Operator MaiNtENANCE .........coieiiieeeeee e e eeaaa 90
10.1 Clea@n the SYSEM ... e e 90
10.2 REfIlI the COOIANT. ... ...t e e e e e e e e e e eeeaae s 90
10.3 Level the MacChine ...... ...t e e 91
10.4  Adjust the €JeCtOr FIOW .......ocuuiiiiie e e 92

Operator's Guide



fN HEIDELBERG

HMLA UL INSTRUMENTS

List of illustrations

Fig. 1: Orientation SKetCh ... 6
Fig. 2: Safety labels at the front of the machine............... 10
Fig. 3: Safety labels at the left side of the machine.............coooo 10
Fig. 4: Safety labels at the rear of the machine...............coo o, 11
Fig. 5: Safety labels at the top of the machine ..., 11
Fig. 6: Type plate at the left side of the machine ..............coo 12
Fig. 7: Front of the machine ... 13
Fig. 8: Rear of the machine............oooo 14
Fig. 9: Left side of the machine...........oooo 15
Fig. 10: Interior of the machine ... 16
Fig. 11: Interior of the machine — Base system ..., 17
Fig. 12: Interior of the machine — Stage system............coooiiiiii, 18
Fig. 13: Stage coordinate SYStemM ... 19
Fig. 14: Camera coordinate SyStem ........cooooi oo 19
Fig. 15: Interior of the machine — Optics System ..., 20
Fig. 16: Machine control — System components and functions...............cccoeeeeeeeeeeeeen. 22
Fig. 17: Conversion of design data and design processing...........coooeveeeieeieeeieeeeeeeeeeenn. 24
Fig. 18: Control and data proCessing .......ccooeeeiieiii e 25
Fig. 19: Vacuum zone SeIeCHiON .........coo i 27
Fig. 20: Alignment piNs POSItIONING ......oiiiiiiiiiieie e e eeaeas 28
Fig. 21: Pin remoVval 1001 ........ouuiiii e 29
Fig. 22: EXPOSUIe WIZard.........ouuiiiieiiiie ettt e e e e e e e eennas 30
Fig. 23: Exposure Wizard - BUttONS ..........euuiiiiieeeeeeeee e 31
Fig. 24: Exposure Wizard — Exposure Setup tab ..........ccooooiiiiiiiii 32
Fig. 25: Exposure Wizard — Infotab..........ueiiiiiiiie e 33
Fig. 26: Exposure Wizard — EXposure INfo..........ooooiiiiiiii e 33
Fig. 27: Exposure Wizard — Startup Info ... 34
Fig. 28: Info section — EXpOSUre INfO ..........oiiiiiiiiiecee e 34
Fig. 29: Info section —Alignment INfO...........oiiiiii i 35
Fig. 30: Info section — Progress INfO ..........ueiieiiiiieeeee e 36
Fig. 31: Info section — Hardware INfo..........cccooiiiiiiiiiii e 37
Fig. 32: Exposure Wizard — TOORIP ......oiiiiiieiieeeee e 38
Fig. 33: Exposure Wizard — Substrate representation ............cccccccceiiieiiiiiiiiieceeeee, 38
Fig. 34: Substrate representation — Substrate visualization....................cccoeiieen. 38
Fig. 35: Exposure Wizard — Loading panel ...........coooiiiiiiiiiiiie e 39
Fig. 36: Loading Panel — Load frame..........ccooiiiiiiieeiiceee e 40
Fig. 37: Loading Panel — Search frame...........cccooiiiiiiiiiiii e 40
Fig. 38: Loading Panel — ShOW frame ..........coooiieiiiiieiceeee e 40
Fig. 39: Loading Panel — Edit frame............oiiiiiiiiieee e 41
Fig. 40: Loading Panel — Designs liSt...........oi i 41
Vi User Manual



fN HEIDELBERG

UL INSTRUMENTS MMLA

Fig. 41: System shutdown — Main SWItCh..............oouiiiiiiii e 43
Fig. 42: User login — UserLogin dialog bOX...........ooiiiiiiiiiiiiiieeeeie e 44
Fig. 43: Exposure Wizard — Panel map .......ccooooiiiiiiie e 46
Fig. 44: Exposure Wizard — Select JoD..........oooorieieiie e 47
Fig. 45: Exposure Wizard — Substrate frame ... 48
Fig. 46: Exposure Wizard — Layer frame — First exposure..........ccccccoevvviiiiiiiiiieieeeeeens 49
Fig. 47: Exposure Wizard — Design list.........cooooiniiiii e 49
Fig. 48: Exposure Wizard — Layer frame - Alignment ...........ccooooiiiiiiiiiicieeeeeeeee 50
Fig. 49: Exposure Wizard — Design list - Alignment............cccoooiiiiiiiiiiiieeeee, 51
Fig. 50: Exposure Wizard — Alignment mark templates.............cooiiiiiiiiiiieeeeen, 51
Fig. 51: Exposure Wizard — Series frame ..........ooovveiiiiii i 52
Fig. 52: Exposure Wizard — Layer frame — First exposure...........cccccoevvvvviiiiiiieeeeeeeeenns 52
Fig. 53: Exposure Wizard — Design list.........cooooiiiiiiii e 53
Fig. 54: Conversion software window — Convert design ...........cccoeviieeiiiiiiiiiciieee e, 53
Fig. 55: Set Up Job panel — Load Substrate............ccoooiiiiiiiiiiiiieeee e 54
Fig. 56: Draw Mode panel — Procedure frame............cccoooviviiiiiiiiei e 56
Fig. 57: Draw Mode panel — Draw iMagesS........cuuuiieiiiiiieieeeiiie e e eeaens 57
Fig. 58: Draw Mode panel — Save iMages........coouvuuiiiiiiiieieeeeeiee e e e e eeeens 58
Fig. 59: Draw Mode panel — Draw Line or Polygon ..o, 59
Fig. 60: Draw lines or polygons — Set point ...........ouioiiiiiiiiicce e 59
Fig. 61: Draw Mode panel — EXPOSE CrOSSES.........uuiiiiiieiiieeiiiieee e e e e e eeeeeiee e e e e eeeeeens 60
Fig. 62: Exposure Wizard — Overlay Alignment ..o 61
Fig. 63: Exposure Wizard — First EXPOSUIE .........uoiiiiiiiiiiieceeeeeeeee e 64
Fig. 64: Exposure Wizard — Alignment EXPOSUIe ..........oooiieiiiiiiiiiiieeeeeee e 65
Fig. 65: Exposure Wizard — EXPOSUIE SEIES .........uuiiiiiiiiieieiiiiiee e e eeeeeeeviee e e e e e eeeeenns 66
Fig. 66: Exposure Series — Parameters frame..........cccccoooiiiiiiiiii e 66
Fig. 67: Exposure Series — Expose Labeling...........ccoooiiiiiiiiiiiiiiiie e 67
Fig. 68: Exposure Wizard — Draw Mode EXposure...........cooouiiiiiiiiiiiiieeeiieeeeeee e 68
Fig. 69: Exposure Wizard — Auto-Unload checkboX .............cooiiiiiiiiiiiiiiiiieeee, 69
Fig. 70: Exposure Wizard — Exposure Finished dialog boX ...........cccooeiviiiiiiiiiiiiiiieennnnn. 70
Fig. 71: Control panel — Camera Control frame .............ccooovviiiiiiiii e 71
Fig. 72: Control panel — SHAEIS .......ooovuiiiie e e e e e aeeees 71
Fig. 73: Control panel — Sliders — Large Camera DefocC ...........cccoeviiiiiiiiiiiiiciiiieeeeeeee, 72
Fig. 74: Control panel — Stage Control frame ...........cccoooi i 72
Fig. 75: Control panel — Stage Control frame —Jog mode..........ccccceeviiiiiiiiiiiieeeeeeeeee, 73
Fig. 76: Control panel — Stage Control frame — Step mode .........ccceevviiiiiiiiiiiiiieeeeeeee, 73
Fig. 77: Exposure Wizard — EXPOSUIE SEIES .........uuiiiieieiieiiiiiieee e e e eeeeeeeeiee e e e e e eeeeeens 75
Fig. 78: Advanced functions — System backup .........cccccooeiriiiiiiiiiiie e 76
Fig. 79: Advanced functions — LED Measurement panel.............cccccooovviviiiiciiiieeeeeeenns 78
Fig. 80: LED Measurement panel — ReSUIS ..., 78
Fig. 81: Setup Job Panel — Substrate Template column.............cccooooiiiiiiiiiiiieiieeeeee, 79
Fig. 82: Load Substrate panel — Basic Options .........cccoooviiiiiiiiiiiiieeeeeeeeeeee e 79

Operator's Guide vii



fN HEIDELBERG

HMLA UL INSTRUMENTS
Fig. 83: Load Substrate panel — Advanced options ............ccoovvviiiiiiiiie e 80
Fig. 84: Advanced functions — Load Resist panel............cccooviiiiiiiiiiii e 82
Fig. 85: Vernier scale test pattern ... 85
Fig. 86: FAT test pattern ... ..o 85
Fig. 87: Advanced functions — Beam offset calibration ............cccccccceeiiii 86
Fig. 88: Check and refill the coolant.............cccooo i 91
Fig. 89: Level the machine...........ooooi e 92
Fig. 90: Ejector pressure regulator with adjustment screw............ccccooovviiiiiiiiiiiie e, 92

viii User Manual



fN HEIDELBERG

UL INSTRUMENTS MMLA
List of tables
Tab. 1: Systems LED safety classification and required precautions in specific
OPEration StAtES......coeieee e 7
Tab. 2: Camera system — Field of view dimensions ... 21
Tab. 3: Menu Bar — BUONS ... 32
Tab. 4: Exposure Info — Display ObJECES .......ccoooeiieiieeeeeee e 35
Tab. 5: Alignment INfo — Frames ... 36
Tab. 6: Progress Info — Display ODJECES .......ccooiiiieeeeeeeeeee e 36
Tab. 7: Hardware Info — Display ObJeCtS .......cccooiooi 37
Tab. 8: Hardware INfo — Frames ... 37
Tab. 9: Load Frame — Control ODJECES .......ccoooiiieieeeeeee e 40
Tab. 10: Search Frame — Control 0bJeCtS .......cccooe i 40
Tab. 11: Show Frame — Control ODJECLS ........coooeieieeeeeeeeee e 40
Tab. 12: Edit Frame — Control ObJECES .......cccooiiiee e 41
Tab. 13: Procedure frame — Control Objects.........ccooooioiiiiiiie e, 56
Tab. 14: Camera — Field of view dimenSioNS.........ccooooiioiiiiiieeee e 71
Tab. 15: Stage Control frame — Control Objects. ..o 72
Tab. 16: System backup — Control ODJECES ........ccooiiieeeeeeeee 77
Tab. 17: Load Substrate panel — Basic options — Control objects .............cccoeeeeieeeeennn. 80
Tab. 18: Load Substrate panel — Advanced options — Control objects ......................... 81
Tab. 19: Load Resist panel — Control objects.............ouvviiiiiiiiiiiiccee e, 83
Operator's Guide iX






N HEIDELBERG
UL INSTRUMENTS MMLA

1 Introduction

The pMLA is a high-speed, maskless direct-writing lithography system. Direct writing
technology has the advantage of increasing the effective throughput as well as cost
savings.

The system is developed to expose substrates with a photoresist coating. The system
can process different substrate sizes. The system also provides pattern changes,
distortion correction, and other software-driven corrections.

The system is equipped with an integrated ejector, which is connected to the
pneumatics system of the machine and which creates the vacuum for properly fixing the
substrates. Optionally, an external vacuum pump can be connected if needed.

The system is equipped with one exposure LED. The exposure LED is a 390 nm
ultraviolet LED. For more information, see the Technical Data Sheet.

The system can be upgraded with an additional exposure laser upon customer request.

The MLA Menu control software implements a graphical user interface. The control
software allows to control and monitor the system and to set up and execute the
applications.

The system is equipped with a pneumatic autofocus. The pneumatic autofocus uses
compressed air to regulate the distance between the write head and the substrate.

The system is equipped with an optical autofocus. The optical autofocus provides
superior focus stability and enables the system to expose very small surfaces. The
operator can switch between the autofocus modes to meet the individual requirements
of the application.

The system is equipped with the basic grayscale exposure mode. The basic grayscale
exposure mode enables the system to write complex topographies for micro-optical
components or other grayscale applications. The write beam intensity can be modulated
in 128 levels to expose thick resists with grayscale layouts. For the definition of the
grayscale layouts, the system uses the BMP format and the DXF format.

The system is delivered with an antivibration table. The antivibration table reduces
vibrations that can affect the exposure quality. Additionally, the antivibration table
serves as user PC table.

Operator's Guide 1
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1.1  About this guide

Chapter 1: Introduction
Provides general information about this guide and a list of related documents.

Chapter 2: General safety information
Contains important information about safety precautions and recommendations to
operate the system safely, properly, and economically.

Chapter 3: System
Contains detailed, illustrated system descriptions and provides an overview of the
system components.

Chapter 4: Exposure Wizard
Contains an overview of the exposure wizards of the yMLA control software.

Chapter 5: Turn on/off the system
Contains step-by-step instructions about how to start, stop, and power down the
system.

Chapter 6: Set up jobs
Contains step-by-step instructions about how to set up and execute exposure jobs.

Chapter 7: Utilities and Tools
Contains an overview of the utilities and tools of the yMLA control software.

Chapter 8: Advanced functions for staff users
Contains an overview of the advanced functions accessible to the staff user group.

Chapter 9: Troubleshooting

Contains troubleshooting and an overview of important information your local
Heidelberg Instruments Mikrotechnik Customer Service Center requires when
providing assistance.

Chapter 10: Operator Maintenance

Contains information about maintenance tasks that can be performed by the
operator.

The illustrations, photos, and screenshots are exemplary pictures and can deviate from
the delivered products.
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1.2 Related documentation

The user manual consists of several related parts addressing the system configuration,
safe and correct operation, and other important topics. If you did not receive any of the
following user manual parts or if you want to order a replacement, contact Heidelberg
Instruments Mikrotechnik, Germany.

Pre-installation guide

This guide contains detailed information about the system requirements. Also, this
guide provides information about the sizes and weights of the components as well
as other information relevant for installing the system.

Safety guide

This guide contains information about potential hazards (health, physical, and

environmental) of the system. This guide provides you with the information

necessary to safely move in, install, operate, and maintain the system.
Conversion software guide

Manual for the HIMT conversion software used for data preparation and fractioning

Design creation guide

This guide contains general rules, specific restrictions, and best-practice
recommendations for creating designs. Also, this guide lists the supported design
formats.

Technical datasheet

This sheet contains the system specifications and summarizes the performance
and other characteristics of the system. Also, this sheet lists the technical
requirements of the system.
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2 General safety information

2.1 Intended use

If not stated otherwise in the signed purchase contract, the intended use of Heidelberg
Instruments lithography systems is exclusively to expose structures on photosensitive,
non-flammable layers which are located on non-flammable substrates. These
substrates must not exceed the specified maximum dimensions and must be free of
damage such as scratches or cracks.

Heidelberg Instruments lithography systems are intended only for professional use. The
related user documentation is part of the product, and the user is under the obligation to
read the documentation before using the product.

Usage for other purposes than those stated in this section is prohibited. No liability is
assumed by Heidelberg Instruments Mikrotechnik GmbH for damages caused by the
usage of the system outside of its stated purpose.

In addition to the intended use stated above, the following purposes of use are
prohibited and defined as misuse:

» Operation outside the operating conditions stated in the Technical Datasheet or the
sales confirmation.

»  Operation with materials other than the approved materials.
+ Change of the factory settings by unauthorized persons.

» Use of attachment parts other than those provided by Heidelberg Instruments
Mikrotechnik GmbH.

» Operation of the system in a potentially explosive environment or aggressive
atmosphere.

2.2 Limitations

This section gives an overview of the limitations that must be considered when working
with the system.

2.21 SYSTEM BOUNDARIES

This guide refers solely to the lithography system as well as any peripheral components
provided by Heidelberg Instruments Mikrotechnik GmbH (e.g., robot handler, heat
exchangers, transformers, vacuum pumps).

It explicitly excludes the installations required at the facility to run the machine (e.g.,
electrical power, compressed air, vacuum, water). Responsibility for the safety of the
installations lies within the system owner.

4 User Manual
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2.2.2 ACCESS RESTRICTIONS

No untrained, under-age or person that has not read and understood the contents
of this guide and any other relevant part of the user manual is allowed to operate
the system. If instructions are not followed carefully, danger to personal health and
damage to equipment can occur.

At all times, follow all warnings and instructions given in this manual, system software,
safety labels on the system, or by our engineers.

The system may only be used for the lithographic exposures or measurement
processes it was manufactured for, as stated in the descriptions of this manual and all
related documentation (including purchase documents and acceptance report). Do not
use damaged or broken substrates or substrates that may cause stray reflections of the
writing beam.

2.3 Notation

This manual contains some safety warnings. To classify the degree of danger in each of
these situations, this guide uses the conventions defined in ANSI 2535.6-2011:

A DANGER Indicates a hazardous situation that, if not avoided, will result in
death or serious injury.

A WARNING Indicates a hazardous situation that, if not avoided, could result
in death or serious injury.

A CAUTION Indicates a hazardous situation that, if not avoided, could result
in minor or moderate injury.

NOTICE Used to address practices not related to personal injury.

Additional terminology conventions used in this manual are:
NOTE

Gives advice or hints to help the user to find the best solutions for the task at hand.

Also, in some parts of this user manual, general information is given using special
symbols as wildcards. These wildcards stand for entries that depend on the specific
application. The wildcards used in this manual are:

<....> The text between the angular brackets denotes which information is
expected here. The brackets are part of the wildcard and do not occur in the

final text.
$ Each of these symbols stands for a single text character.
# Each of these symbols stands for a single digit.

The definitions left and right refer to the front of the machine.
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LEFT FRONT RIGHT

Fig. 1: Orientation sketch

2.4 Precautions and safety

To reduce the risk of serious injury to yourself and others, read and understand the
safety instructions before installing, commissioning, operating, or maintaining the
system.

Make sure that everyone reads the safety instructions before working with or on the
system. Also, consider the risks that may be present as a result of individual conditions.

The system is designed to allow safe access to all areas where access is required
during regular operation. Technical protective measures are implemented with
protective devices, such as covers and interlocks. To minimize the residual risks, all
lasers, LEDs, associated optics, and moving parts are enclosed within housings to
protect operators from exposure to laser radiation, LED radiation, and dangerous
movement or voltages. During exposures or stage movement, the cover lid can be
opened. Opening the cover lid stops the laser or LED emission and prevents any stage
movement.

A DANGER

Risk of severe injuries when opening housings or covers

There is a risk of severe injuries from various sources if protective housings or covers
are opened during operation.

Do not open any housings or covers that can only be opened by using tools.
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241 LED SAFETY

The uMLA uses LEDs of class 2 (according to DIN EN-62471-2) as exposure light
sources. Unprotected exposure to the unmodified beam of these LEDs is dangerous for
the eye. Even scattered light can be dangerous. Therefore, the exposure optics of the
system are enclosed in a separate interlocked housing.

While the housing is closed, no LED light is emitted or accessible outside of the system,
and the system has a safety classification corresponding to class 1.

The specific LED classes involved in the safety classification of the yMLA are:

Operation state Description of system state Relevant LED Required
class* precautions

* Job running, System housing and optics covers 1 None

+ Idle time closed

* Loading Cover lid open, exposure beam 2 Avoid

«  Unloading blocked by shutter, optics cover box exposure of

. Operator closed the eyes
maintenance Service: Housing panels and optics

«  Service box panels might have to be opened,

exposure beam accessible.
Tab. 1: Systems LED safety classification and required precautions in specific operation states
* This table only denotes the LED safety class that corresponds to the machine safety

classification in the respective state and determines the required precautions. It does
not represent a classification of the system as the underlying norms apply only to lasers.

For more information about the LEDs utilized in your system, see the Technical
Datasheet.
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2.4.2 ELECTRICAL SAFETY
The system is equipped with a 3-pin, 1-phase IEC-C14 connector (230 V). The current
rating of the machine is up to 10 A.

If the local power connectors differ, an appropriate adapter cable can be attached. If
required, a transformer may be used to supply the machine with the correct phase
voltage.

A DANGER

Electrical shock!

Fatal electrical shock and/or severe burns can be caused by the system power supply
voltage, any power supply to peripheral components, or the internal 230V power
supplies.

* Do not use the equipment if cables or plugs have been damaged.

*  Only plug the yMLA and its components into approved outlets with the correct
ground.

+ Ensure that both voltage and frequency of a power source match the voltage and
frequency stated on the equipment’s electrical label.

* Not all power cords have the same current ratings. Household extension cords do
not have overload protection and are not meant for use with sensitive electronic
equipment. Do not use household extension cords for any component of the
MMLA.

+ Do not remove any covers of the system apart from those explicitly stated in this
manual. Open covers can make lethal voltages accessible.

* Only Heidelberg Instruments service engineers should perform any tasks that
include the removal of such a cover while the system is connected to power.

243 OTHER SAFETY RISKS DURING OPERATION
A WARNING

Medical implant failure due to magnetic and electromagnetic fields!

The functioning of medical implants (e.g. pacemakers) and other sensitive equipment
may be disturbed by the fields of the stage's magnet rails if coming close to them.

Tell bearers of medical implants to keep a minimum distance of 0.3m (12") from the
magnets at all times.

A WARNING

Injuries / dangers (poisoning, flammability) by coolant additives!
Depending on the cooling fluid selected by the customer, additional safety risks may
apply.

Before deciding on a coolant or doing any refilling, refer to the manufacturer manuals
and the coolant / additives safety data sheets for further information.
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24.4 INTERLOCK AND SERVICE MODE

To protect the operator from hazards by laser light, LED light, or stage movement, an
interlock circuit prevents stage movement and access to the exposure beams while the
cover lid is open. The cover lid can be opened at any time. Opening the cover lid stops
laser emission, LED emission, and prevents any stage movement.

The interlock can be overridden only by a Heidelberg Instruments Mikrotechnik service
engineer. In this state, the system has to be considered unsafe and the safety
measures described in the Safety Guide for servicing periods have to be followed.

24.5 EMERGENCY SHUT-OFF

NOTICE

Emergency shut-off can damage the system.

The emergency shut-off can cause damage to electrical circuits and other critical
components because power is interrupted without an orderly shutdown.

Only use the emergency shut-off in the event of emergency or danger. To turn off the
machine normally, put the machine to standby mode. For maintenance and servicing,
orderly shut down the system.

In the event of emergency or danger, unplug the power cable or turn the main switch to
the OFF position. Then, turn the interlock key switch 90° counterclockwise. The
interlock key switch stops LED emissions even if the interlock circuit is not interrupted.

The main switch and the interlock key switch are located on the left side of the machine.

By turning the main switch to the OFF position or unplugging the power cable, the
machine is completely shut down.

By turning the interlock key switch, LED emissions are stopped even if the machine is
accidentally turned on again.
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2.5 Safety labels
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Strong magnetic fields!
Functioning of mecical implants may
be disturbed, and objects may be
attracted. Wearers of pacemakers
must keep a distance of at least

300mm /12", Be careful when using
tools close to the magnets.
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/A CAUTION

Read and understand
operator’s manual and
all other safety
instructions before
using this equipment.

Equipment
exceeds 50 kg!

Min. 2 person lift

required!

Fig. 3: Safety labels at the left side of the machine
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Electrical hazard
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A DANGER
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Fig. 4: Safety labels at the rear of the machine
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Fig. 5: Safety labels at the top of the machine
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Type - MMLA

Serial# - HI 1321

Voltage - 100/120/230VAC, 1ph, 50-60Hz
Number of wires -3

Full-load current - 10/8/5A

AIC rating - T0kA c E
Confrol voltage - 24VDC

Electrical diagram - $5.2001.14

Manuf. date - 2021

Fig. 6: Type plate at the left side of the machine
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3 System

The system consists of the following system components:

* The main unit, which consists of the base, stage, and optics system.
* The machine control inside the machine.

» The electronics inside the machine.

3.1  Front
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Fig. 7: Front of the machine

1 Ventilation grilles 4 Cover lid with safety interlock circuit
2 Power LED 5 Base system plate
3 Interlock Circuit LED 6 Height-adjustable feet

At the front of the machine, you find the cover lid with the interlock circuit, the Interlock
Circuit LED, and the Power LED. The Interlock Circuit LED indicates if the interlock
circuit is interrupted. The Power LED indicates if the machine is supplied with power.

The cover lid is not locked while the stage moves, or during the exposure process. If
you open the cover lid during the exposure process, the interlock circuit stops laser
emissions and prevents stage movement.
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3.2

-

ArAvivisyry

Fig. 8: Rear of the machine

1 Ventilation grille 7 Ejector pressure regulator
2 Power supply switch 8 Ejector

3 Coolant reservoir 9 Manometer for autofocus
4 LED heat exchanger 10 USB Network connectors
5 Compressed air regulator 1 LAN Network connector

6

Compressed air inlet

At the bottom right of the machine, you find the power supply switch and the main unit
power connector with the fuse.

Next to the power supply switch, you find the coolant reservoir for the exposure LED.
You need to refill the coolant every half year.

Next to the coolant reservoir, you find the heat exchanger of the exposure LED coolant
circuit.

At the bottom center of the machine, you find the compressed air regulator for the chuck
vacuum and the pneumatic autofocus. The compressed air regulator is equipped with a
particle filter and a manometer.

At the bottom left of the machine, you find the ejector. The ejector uses compressed air
to create the chuck vacuum.

Below the ejector, you find the ejector pressure regulator for the chuck vacuum. You
can adjust the strength of the chuck vacuum with the pressure regulator.

In the bottom right corner of the machine, you find the manometer for the compressed
air of the autofocus.
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Above the manometer for the compressed air of the autofocus, you find the network
connector for LAN and the high-resolution camera.

Next to the network connectors for LAN and the high-resolution camera, you find the
USB network connector for the DMD, the overview camera, and the lens.

3.3 Left

HL=A
L[] ]
==

® @0

Fig. 9: Left side of the machine

1 Interlock key switch 3 Interlock circuit override
2 Main switch 4 Ventilation grilles

On the left side of the machine, you find the main switch and the interlock key switch.
With the interlock key switch, you can stop laser emissions even if the interlock circuit is
not interrupted. The interlock key switch only stops laser emissions but does not prevent
stage movement.

Next to the main switch, you find the interlock circuit override. Heidelberg Instruments
Mikrotechnik service engineers can use the interlock circuit override to override the
stage interlock.
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3.4 Interior

®
®

Fig. 10: Interior of the machine

1 Optics system 3 Base system
2 Stage system

Inside the machine housing, you find the main unit.

The main unit consists of the following components:

+ Base system

« Stage system

*  Optics system
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3.4.1 BASE SYSTEM

Yo

Fig. 11: Interior of the machine — Base system
1 Transportation lock 3 Height-adjustable feet
2 Main unit plate

The base system consists of the main unit plate which is mounted on 4 height-
adjustable feet. The main unit plate is precision polished to provide uniform properties
for the stage. Damages to these surfaces may degrade the patterning quality.

At the front of the main unit plate, you find the transportation lock that you use to secure
the stage when transporting the machine.
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3.4.2 STAGE SYSTEM

Yefidodid

Fig. 12: Interior of the machine — Stage system

1 Chuck 3 Vacuum switch
2 Vacuum zone selection screws

The stage system is mounted on the main unit plate and is equipped with linear motors
in both axes. They provide smooth and constant movement with low positioning errors.
Air bearings support the movement in y-direction whereas the x-axis is equipped with
roller bearings.

On the stage, a chuck is fixed. The chuck has vacuum openings to create a vacuum
that holds the substrate in place tightly.

At the front of the stage, you find the vacuum zone selection screws. With the vacuum
zone selection screws, you control which zones of the chuck vacuum are active.

In the front left corner of the main unit plate, you find the switch that you use to switch
on the chuck vacuum.

The stage coordinate system is rotated by 90° clockwise (+90°). On the stage, the x-
axis directs from the back to the front and the y-axis directs from the left to the right.
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Fig. 13: Stage coordinate system

The rotation is relevant when you load substrates. Also, the rotation is relevant when
you navigate via the camera image in the control software. In the camera image, the x-
axis directs from the left to the right and the y-axis directs from the bottom to the top.
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Fig. 14: Camera coordinate system
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3.43 OPTICS SYSTEM

®_

Fig. 15: Interior of the machine — Optics system

1

Exposure optics 2 Write head

The optics system consists of the following components:

Exposure optics
Write head

EXPOSURE OPTICS
The exposure optics is located in a fully enclosed housing above the main unit plate.

The exposure optics consists of the following components:

Exposure laser:

The optional exposure laser is characterized by high reliability, a long lifetime, and a
low noise level. The laser light is emitted by the laser diodes, coupled in an optical
fiber, and projected on the substrate.

Exposure LED:

The system is equipped with a water-cooled exposure LED. The light of the LED is
projected on the Digital Mirror Device.

Digital Mirror Device (DMD):

The DMD is an electrical input and optical output micro-electric-mechanical system
for spatial light modulation. The DMD modulates the write beam so that the laser (or
LED) light projects and transfers a light pattern onto the positive or negative resist
on the substrate surface.

20
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*  Optical elements:

Several optical elements guide the modulated write beam through the optics system
before the write beam passes the write head and is projected onto the substrate.

*  Optics:
The optics project the light pattern onto the substrate.
+ Camera system:

With the camera system, you can inspect the substrate, perform layer alignments,
and carry out high-precision measuring processes. You control the camera system
by using the control software.

The camera system consists of the following cameras:
* High-resolution camera
* Overview camera

The high-resolution camera shows more detail than the overview camera, but it covers
a much smaller area. You use the high-resolution camera to inspect structures on the
substrate.

The overview camera shows less detail than the high-resolution camera, but it covers a
much larger area. You use the overview camera to find alignment marks on the
substrate. Note that the overview camera does not cover the entire substrate area
because of technical limitations.

The field of view of the camera system depends on the camera and the write mode.

The following table shows the field of view dimensions of the camera system for the
different write modes:

Camera type Write Mode | Write Mode Il
High-resolution camera 150 pm % 110 ym 384 um x 288 um
Overview camera 13 mm x 10 mm 13 mm x 10 mm

Tab. 2: Camera system — Field of view dimensions

WRITE HEAD

The write head is mounted at the bottom of the exposure optics housing.
The write head contains the following elements:

*  Write lens:

The write lens is the last optical element in the exposure beam path before the
beam leaves the optics system.

*  Pneumatic autofocus:

The pneumatic autofocus keeps the focal point of the write beam stable on the
surface of the substrate. For probing the distance, compressed air passes through
the write head. Then, pressure builds up between the write head and the substrate.
The pressure is monitored by a pressure sensor.
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»  Optical autofocus:

The optical autofocus controls the position of the write lens with high precision. The
optical autofocus is intended for applications that require high resolution.

3.5 Machine control

External supply System
System control electronics User PC
power — power —
Conversion software
convertible design data
!
exposure data
y
Control software
status — system status
system parameters
commands — alignment sequences
1 design positioning
power control
! 1 !
compressed dry air |— sensor data
cooling water o Main unit
vacuum (optional) |—

Fig. 16: Machine control — System components and functions

3.6 Electronics

The electronics consist of the following components:
* Central control unit

« Stage controller

« Power supply

+ System network switch

* UserPC

3.6.1 CENTRAL CONTROL UNIT

The central control unit controls the motors of the machine. The motors are used in
various functions throughout the system, for example, to control the positions of the
optical elements to the selected write modes.
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The central control unit also controls the pneumatic autofocus system. The central
control unit receives sensor data about the air pressure. According to the sensor data,
the central control unit adjusts the air pressure for the pneumatic autofocus.

3.6.2 STAGE CONTROLLER

The stage controller controls the stage and monitors its position. Based on the received
data, the stage controller coordinates and drives the stage.

In addition, the stage controller generates the trigger signals, which control the data
clock and the intensity level of the write beam and which control the Digital Mirror
Device (DMD). In this way, the stage controller operates the exposure.

3.6.3 POWER SUPPLY

The power supply controls the power distribution for all components of the system.
At the bottom left side of the machine, you find the main switch.
At the bottom right at the rear of the machine, you find the power supply switch.

3.6.4 SYSTEM NETWORK SWITCH

The components of the system communicate via a dedicated, internal LAN (local area
network). To enable communication between the components, all components are
connected to the system network hub. To enable communication with the external
facility network, the system supports dual networking.

NOTICE

Risk of malfunction and delay

If you connect components that are not part of the system to the system network hub
or if you connect the system network hub directly to the facility network, data
processing, and command transfer can be disturbed, which can result in malfunction
or delay.

Do not connect any non-system components to the system network hub.
Do not connect the system network hub directly to the facility network.

3.6.5 CONVERSION PC

The conversion PC is emulated on the user PC via VirtualBox. The conversion PC is
running under the Linux operating system. On the conversion PC, the conversion
software is installed. The conversion software converts the design data into the
machine-specific format so that the design can be processed by the system.
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Fig. 17: Conversion of design data and design processing

The conversion software [A] converts input files into machine-readable design data.
The design data is made available [1] to the control software [B]. The control software
can access and load the design data on demand. In the control software, you can
position the design on a map and configure the map settings for exposure. When you
start the exposure, the control software sends [2] the required commands to the system
control electronics [C]. The system control electronics controls [3] the main unit [D]
during exposure.

3.666 USERPC

The user PC is running under the Windows operating system. The user PC provides the
control software with a graphical user interface where you can control and monitor the
system. With the control software, you can control and monitor the system. Also, you
use the control software to edit, manage, and execute exposure, measurement, and
alignment jobs. For the jobs, you can select the designs that are already converted by
the conversion software.
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Fig. 18: Control and data processing

The control software [A] is connected via the system control electronics [B] with the
main unit [C]. The main unit continuously sends [1] sensor data and status information
which is forwarded [2] to the control software so that you can monitor the system. Via
the control software, you can send [3] commands to control [4] the main unit.

When you set up exposure jobs, the control software sends a request [5] to the
conversion software [D] to access the converted design data [6]. Then, you can place
the converted design in the exposure job and configure the exposure job. Then, you can
start the exposure. After you started the exposure, the control software sends [3/4] the
related commands to the main unit so that the application is executed.

The user PC is set up as a gateway PC. If enabled and configured at your facility, other
PCs can access remotely via LAN.

3.7 Software

The conversion software and the control software are essential for operating the
machine. Other utility software may be preinstalled, such as PDF Reader software.

On the desktop of the user PC, you usually find desktop shortcuts for the conversion
software and the control software. You can use the desktop shortcuts as usual to start
the software. If the desktop shortcuts are not available, you can use the Start menu to
start the software. Also, you can create and manage desktop shortcuts as desired, as
on every Windows PC.
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3.71 CONVERSION SOFTWARE

You use the conversion software to convert image files, such as CAD data or bitmap
images, into the machine-specific format so that the design can be processed by the
system.

In the conversion software, you can import image files of the supported file formats to
compile designs. For the designs, you can already set relevant preprocessing
parameters. Finally, you convert the design for later use by the control software.

The system uses the following conversion software: APP

3.7.2 CONTROL SOFTWARE

You use the control software to control and monitor the system. You can create, edit,
manage, and execute exposure jobs, measurements, and alignments. You can use the
converted design data to set up exposure jobs. Also, you can preconfigure recipes with
custom settings for frequently used applications. To start and execute common
applications, the control software offers wizards that guide you through the processes
step by step.

Administrators use the control software to create presets for shared application objects,
to administer users and user access rights, and to check the status of the system
devices.

The system uses the following control software: MLA Menu

3.7.3 TEAMVIEWER SOFTWARE

The TeamViewer software is preinstalled. You can use the TeamViewer software to
invite a Heidelberg Instruments Mikrotechnik service engineer to attend a remote
service session.

You can start the TeamViewer session by double-clicking the desktop shortcut or via
the Start menu. When the software is started, navigate to the Remote Control tab of the
main interface. There, you find your Team Viewer ID and your temporary password.
With this information, you can allow a Heidelberg Instruments Mikrotechnik service
engineer remote control.

For more information, see the documentation of the manufacturer.

NOTICE

Do not update the factory-installed TeamViewer software

Updating the TeamViewer software can cause compatibility issues.

An update of the TeamViewer software should be performed only in consultation with
the Heidelberg Instruments Mikrotechnik Customer Service.
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3.7.4 ANYDESK SOFTWARE

The AnyDesk software is preinstalled. You can use the AnyDesk software to invite a
Heidelberg Instruments Mikrotechnik service engineer to attend a remote service
session.

You can start the AnyDesk session by double-clicking the desktop shortcut or via the
Start menu. When the software is started, you find your AnyDesk ID in the AnyDesk
window. With this information, you can invite a Heidelberg Instruments Mikrotechnik
service engineer to a remote service session.

For more information, see the documentation of the manufacturer.

3.8 Activate/deactivate vacuum zones

This chapter explains how to activate and deactivate the vacuum zones of the chuck
vacuum.

NOTE

In the center of the chuck, you find 4 vacuum holes. These vacuum holes are always
active when the chuck vacuum is switched on.

If you use substrates smaller than 2 inches, make sure that the 4 vacuum holes in the
center of the chuck are completely covered by the substrate.

Perform the following steps to activate and deactivate vacuum zones:
1. Switch off the vacuum with the vacuum switch.
2. Check the positions of the vacuum zone selection screws.
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@ selected / open
QD deselected / closed

Fig. 19: Vacuum zone selection

3. Activate the vacuum zones that are required for the current substrate size by
opening the relevant vacuum zone selection screws.
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4. Deactivate the vacuum zones that are not required for the current substrate size by
closing the relevant vacuum zone selection screws.

5. Switch on the vacuum with the vacuum switch.

3.9 Use alignment pins

3.9.1 POSITION ALIGNMENT PINS

You can use alignment pins when loading the substrate. The alignment pins help you to
place the substrate on the chuck correctly. The positioning of the alignment pins varies
depending on the type and the size of the substrate.

The following figure shows the correct positioning of the alignment pins for different
substrate types and sizes.
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Fig. 20: Alignment pins positioning
NOTE

The uyMLA standard configuration supports substrates up to 5 inches in size.

However, you can purchase an upgrade for the exposure area to support 6-inch
substrates.

39.2 REMOVE ALIGNMENT PINS

Make sure to remove all alignment pins.

Unremoved alignment pins can cause severe damage to the write head and other
critical system components.

Always remove all alignment pins from the chuck before starting the exposure
process.

28 User Manual



fN HEIDELBERG

UL INSTRUMENTS MMLA

Due to the small size of the alignment pins, it is recommended to use the pin removal
tool.

Fig. 21: Pin removal tool

1 Thread 2 Alignment pin

Perform the following steps to remove alignment pins from the chuck:
Take the pin removal tool.

Screw the threaded end of the tool into the alignment pin on the chuck.
The tool is fixed inside the pin.

Pull out the tool together with the pin.

Unscrew the pin from the tool.

Repeat step 1 to step 4 for all alignment pins.

o 0k w < bh--

Make sure that no alignment pin is left on the chuck.
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4 Exposure Wizard

The uMLA control software offers a quick setup of exposures and alignments, aided by
the Exposure Wizard. This intuitive user interface guides the operator through the steps
of an exposure setup. To start the wizard, you only have to double-click the link icon.

NOTE

Note that the following section may describe features, options, or objects that require
extended user rights.

4.1 Exposure Wizard: Overview

The Exposure Wizard has its own window. This window stays open throughout the
whole configuration and exposure procedure. It contains the following main elements:

MENU BAR
INFO SECTION
TAB SECTION /
e / .
= “"u Exposure Info Alignment Info Hardware Info & n"" "I-"'*

1) Jsb: Loadd 8 Job ar ester the name far & new Jib. Select the Bxpoure Made

2] Sabetrate: Chooat b Submrabs templote or chips

3] Layer: Select S Layer to expase. 1 the chasen Laver, load ar create a Belips. Far averlay expiasre, load Adgiment terrplate

Optiznal: e Shosen Layer selbdt & e timgiane,

Fasiz Sersety Thicksess Corment  Sttus Deze Wefor Dumbon  Argle Do
Fregeres

FRAMES INFO FIELD

NAVIGATION
BUTTONS PANEL

Fig. 22: Exposure Wizard
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MENU BAR
The menu bar is located at the top of the window, offering a couple of menu utilities.

INFO SECTION

The info block gives information about the hardware condition and the progress or
status of the current exposure setup.

PANEL

The panel is located below the info section. This panel changes according to the tasks
that the system has to perform. For example, the figure above shows the Set Up panel.
Inside the panel are buttons and frames.

FRAME

The panel contains frames, for example, the Layer frame, where you select the design
file and other options. The frame has mandatory fields that have to be filled with values,
and fields that can be filled optionally. The mandatory fields are highlighted in orange
and turn green once a value has been entered. The optional fields are highlighted in
green before and after the entry of values.

Throughout this manual, you find instructions like "double-click Design". In this case,
you are instructed to double-click the value field with the title Design, not the word
Design.

BUTTONS
Layer MANDATORY OPTIONAL
TlTLE _’. Layer Design / Mode Size X Size Y Expose Crosses Align Crosses Resist /

VALUE —pp»| FirstExposure
Fig. 23: Exposure Wizard - Buttons

A click on these buttons usually opens another window where you can select items or
set options.

NAVIGATION BUTTONS

At the bottom of the wizard window, you find navigation buttons, for example, Load
Substrate or Continue. The functions and names of the buttons depend on the
selected exposure mode. These buttons can stay disabled until certain tasks are
finished.

INFO BOX

Every panel contains a yellow text box, giving information and instructions on the
current task.
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TAB SECTION

A block with two tabs is located below the menu bar. In one tab (Exposure Setup), a
tree view shows the procedure steps that the system has to execute. The other tab
(Info) shows a list of startup messages.

In the following section, you find detailed information about the Exposure Wizard
elements.

411 MENU BAR

File
Exit Terminate the wizard and close the window.
Tools

LED Measurement Measure the power of the LED in order to compare it with the value
measured during the most recent calibration procedure.

Initialize Stage Initialize the stage in case the hardware info shows that it is not
initialized.

Large Camera Defoc In Alignment Mode, the focus settings can be switched to larger
camera defocus with a wider defocus range.
This option is only available in Alignment Mode.

Backup Back up your system files.

Logging This option is required for HIMT Service only. Do not change the
settings as long as no service engineer demands it.

Beam Offset Measure and adjust the beam offset.

User

Change User Change the user type.

Tab. 3: Menu Bar — Buttons

41.2 TAB SECTION

EXPOSURE SETUP TAB

Exposure Setup | Info

¢ Setup Job
¢ Load Substrate
= Expose Job
First Exposure
Alignment

Series

|
|
Fig. 24: Exposure Wizard — Exposure Setup tab
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The Exposure Setup Tab shows a tree view of the steps to be completed with the
wizard from job setup to exposure and unloading. It is a graphical representation of the
sequence of panels that make up one exposure job. As a kind of panel map, it can be
taken for orientation.

The green rectangle shows the options available in the selected Exposure Mod. The
green tick indicates that the task is done.

INFO TAB

The Info Tab shows a list of messages informing the user about recent exposures and
the condition of the system after startup.

Exposure Setup

=% Show Messages
" Exposure Info

w” Startup Info

Fig. 25: Exposure Wizard — Info tab

NOTE

If the Hardware Info Section shows red, open the Info Tab and check the startup
messages to locate the problem.

EXPOSURE INFO

By clicking Exposure Info, a table opens containing a list of exposure jobs recently
done and their exposure data. The page features a search bar for easy retrieval of
exposure information.

Losd Refiesn | || searsn Gear

User. JobName #Job JobMode ayer Wavelength DesignName Date Time Defoc Dose Duration AlignCrosses ExposeCrosses Angle Scaling Shearing g ExpMode Status ode Comment

ervice  Job_0730 730 405 HIMT_MLA1000_L2 20170710 10:35:10 -2 200 00:00:22 MLA1000 0.043 1.000000 / 1.000000 0.000 Quality Exposed

el Job_0729 729 405 MLA1000_L1 20170710 10:03:15 -2 70 00:00:16 0.000 0.000000 / 0.000000 0.000 Quality Exposed

el Job_0729 729 403 MLA1000_L1 20170710 10:02:58 -2 65 00:00:16 0.000 0.000000 / 0.000000 0.000 Quality Exposed

e Job_0729 729 405 MLAL000_L1 20170710 10:02:42 2 60 00:00:16 0.000  0.000000/0.000000 0.000  Qualiy Exposed

el Job_0729 729 405 MLA1000_L1 20170710 10:02:25 -2 55 00:00:16 0.000 0.000000 / 0.000000 0.000 Quality Exposed

el Job_0729 729 405 MLA1000_L1 20170710 10:02:08 -2 50 00:00:16 0.000 0.000000 / 0.000000 0.000 Quality Exposed

el Job_0729 729 405 MLA1000_L1 20170710 10:01:51 -2 45 00:00:16 0.000 0.000000 / 0.000000 0.000 Quality Exposed

el Job_0729 729 405 MLA1000_L1 20170710 10:01:34 -2 40 00:00:00 0.000 0.000000 / 0.000000 0.000 Quality Exposed

al Job_0727 727 i 403 HIMT_MLA1000_L2 20170707 17:22:16 -2 200 00:00:21 MLAL000 2723 1.000000 / 1.000000 0.000 Quality Exposed jare

o Job_0726 726 405 MLAL000_L1 20170707 17:14:15 0 200 00:00:15 0.000  0.000000/0.000000 0.000  Qualiy EBxposed  Standard
Stan Job_0725 725 405 MLA1000_L1 20170707 17:12:12 -2 50 00:00:00 0.000 0.000000 / 0.000000 0.000 Quality Canceled Standard
Standard Job_0724 724 405 MLA1000_L1 20170707 17:08:28 -2 50 00:00:16 0.000 0.000000 / 0.000000 0.000 Quality Exposed  Standard
Standard Job_0724 724 405 MLA1000_L1 20170707 17:08:12 -2 50 00:00:16 0.000 0.000000 / 0.000000 0.000 Quality Exposed  Standard
Standard Job_0724 724 405 MLA1000_L1 20170707 17:07:55 -2 50 00:00:16 0.000 0.000000 / 0.000000 0.000 Quality Exposed  Standard
Standard Job_0724 724 403 MLA1000_L1 20170707 17:07:38 -2 50 00:00:16 0.000 0.000000 / 0.000000 0.000 Quality Exposed  Standard

Fig. 26: Exposure Wizard — Exposure Info

STARTUP INFO

The control system checks the communication between the electronics and the
hardware components. A list gives an overview of the components and their functional
status. All list items should be marked green. If there are items showing a red cross, call
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Heidelberg Instruments Service. If the stage shows a red cross, try to initialize the stage
with Tools » Initialize Stage.

S... Device Messages

%’ System Configuration - loaded

W’ DMD - configuration loaded- created DMD (64bit)

W Stage - Spii xml file loaded- connected- stage is commutated
W’ Conversion Interface - starting conversion interface- conversion xml file loaded
v’ SSH - 55H xml file loaded

%" Bxposure Configuration - job xml file loaded- 10mm.xml loaded

W’ Writehead - connected over COM port - v1.70- mode: MO

W Light Source - Laser loaded from hardware.xml file

W’ Camera Interface - firefips xml file loaded- created firefips interface- camera xml file loaded- cameras xml file loaded
w” CPU Cores Distribution - VM processes unaccessible: No cores distribution done!

Fig. 27: Exposure Wizard — Startup Info

41.3 INFO SECTION

The Info Section consists of four subsections:
* Exposure Info

* Alignment Info

* Progress Info

« Hardware Info

EXPOSURE INFO

Exposure Info

Job Name Job_1074 No. 1074
Substrate Size [mm] Height

Design Name Layer [FirstExp
Design Type Convert

Design Size [mm] Mode

Dose [mJ/cmz2] Defoc

Fig. 28: Info section — Exposure Info

Object Description

Job Name Shows the job name.
The job name is a combination of the word job and the job number.

You can edit the job name by double-clicking into the Job Name field
in the Job frame.
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No. Shows the auto-incrementing number of the job.

Substrate Size [mm] shows the size of the substrate that is currently loaded.

Design Name shows the name of the design that is currently loaded.
Design Size [mm] Shows the size of the design.

Design Type Shows if the design is a binary file.

Dose [mJ/cm?] Shows the light intensity that is set for the exposure.

The necessary intensity depends on the write mode. Also, the
necessary intensity depends on the resist thickness and sensitivity.
So, you must work out the necessary intensity by exposure series with
varying intensity.

Height Shows the thickness of the substrate.
Layer Shows the layer that is currently being prepared for exposure.
Mode Shows the exposure quality level chosen at conversion:

* Quality: Exposes the substrate with maximum quality but
increases the exposure time.

* Fast: Exposes the substrate with lower quality but decreases the
exposure time.
Defoc Shows the defocus value that is selected for the current exposure.

The defoc with a range between -10 to 10 allows fine-tuning of the
exposure focus. This value can be adjusted before starting the design
exposure.

Tab. 4: Exposure Info — Display objects

ALIGNMENT INFO

Alignment Info

Align Cross Positions

positions_pfm |
Pos |X [pm] | Y [pm] _
1 -800  -896
2 800 -896|
3 -400[ 1152
4 4 400 1152
Positions 4
Fig. 29: Info section —Alignment Info
Frame Description
Expose Cross Shows the positions of the alignment crosses set during the setup of
Positions the layer previous to the layer with the design that is to be aligned. For

instance, when setting up the First Exposure job the coordinates of the
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Align Cross
Positions

exposure crosses for the next layer can be determined and exposed
together with the First Exposure layer.

Shows the positions of the alignment crosses taken from the template

file.

Tab. 5: Alignment Info — Frames

PROGRESS INFO

The Progress Info provides information about the progress of the exposure process.

Progress Info

Exposure Status

Ready

Design Murmber

of

Stripe Number
Time [hh:mm]

of
of

4
00:01

Remalnmg Time
[hhzmm]

Fig. 30: Info section — Progress Info

Object
Exposure Status
Design Number
Stripe Number
Time [hh:mm]

Remaining Time
[hh:mm]

Description

Shows the status of the exposure job.

Shows the number of the design that is being exposed.

Shows the size of the substrate that is currently loaded.

Shows the estimated exposure time.

Shows the remaining exposure time.

Tab. 6: Progress Info — Display objects
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uMLA

HARDWARE INFO

The Hardware Info shows information about the system status.

REFRESH //7

STAGE POSITION

Hardware Info

i

X [mif Y [mm]

- 0.000 0.000

Numeric Values

Status
DMD oK
Cowver Lid oK
Write Head Initialized
Stage oK
Cameras oK
Conversion oK

Z Motor [Steps] 0
Piezo [Steps] 65535
Stage Air Pressure oK
DMD Temperature [°C] 77
'LED Power [%] 100.00
LED Temperature [°C] 25.2

Fig. 31: Info section — Hardware Info

Object Description

Refresh Refresh the display to the current data.

Stage Position fields Show the x-coordinate and the y-coordinate of the current stage

position.

Tab. 7: Hardware Info — Display objects

Frame Description

Status Shows the status of the system devices.

If a parameter displays a red cross, click Refresh. If the status does
not change, go to Info Tab » Status Messages and check for error

messages.

Numeric Values

service engineers

Tab. 8: Hardware Info — Frames

4.2 Tooltips

The wizard features tooltips. Tooltips are elements of a graphical user interface, but

Shows numeric values for various system components. This
information is only relevant for Heidelberg Instruments Mikrotechnik

they are not static such as the menu bar or informative fields. The tooltip appears when
the user hovers over an item in the GUI without clicking on it. It disappears when
leaving the surrounding of the item o clicking on it.

If one of the navigation buttons in the lower part of the wizard window is grayed out, it is
not possible to proceed with the task. When hovering over the Proceed frame

containing the navigation buttons, a tooltip informs about missing information that is

required to fulfill the respective task.

Operator's Guide
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Design is missing
Proceed R

nue £ Unload Substrate £3 Cancel

Fig. 32: Exposure Wizard — Tooltip

4.3 Substrate representation

In the Menu panel, you find a simple graphical depiction of the substrate showing the
design position on the substrate. The position of the camera is also displayed to indicate
which part of the substrate is currently visible in the camera image.

Fig. 33: Exposure Wizard — Substrate representation

Depending on the substrate shape (round or rectangular), the menu offers two different
substrate visualizations. On the substrate, the design position and size are displayed by
a red rectangle. The field of view of the camera is depicted as a blue rectangle.

1

Substrate Substrate

\
x'/ \'\.
! .|
< 'II ll' »
: it : ]
| /
\\ ,.-'; ) o
\ s |2
o li oeEmen ——8 __l ¥ 1206 mm
Fig. 34: Substrate representation — Substrate visualization
1 Field of view 2 Design

38 User Manual



N HEIDELBERG
UL INSTRUMENTS MMLA

The horizontal and vertical measure lines indicate the real size of the substrate. The
size of the design representation and the size of the camera are scaled in relation to
these measure lines.

To move the design to a certain position on the substrate, use the Control Panel.
Alternatively, drag the camera rectangle to the desired location. The design follows
when the camera position is set to zero by clicking Set zero in the Control Panel.

44 Loading panels

Loading panels are part of the wizard. For design loading, job loading and template
loading (series, substrate, resists) the sheets for loading contain a list of existing items
but it is also possible to set up new templates or save new designs.

All loading panels are arranged in the same way.

1 2

Load Samrth l Shaw

mad Canced Refresh Search Chear o ®res | 100 F e L] shews oy Tamglates 307 29 loaded

el Tima Mode Doss Stait Dose Stepsize  # Fulds Duse Oods Fomd  Defoc Siart  Defos Stepsire & Fislds ODsfoe  Defo: Foaed  Stepiate X Siepeire ¥ Commend it
&13r0i8 [4igcipm Jbath 30 s Joo Jo dae 3 Ju Jo  [we fsee | |
Energy 70 mn 3 a0 -19 z 1 2 no T stonderd defoc seres
Eoth 50 5 i [ ] -10 2 1 o 00 5000
Energy 70 0 5 a0 -10 2 1 -2 nos ot standard Seles Sars
Defoc 80 i i w0 $1 ] 2 i1 [] o B0 stardord defec serms
e nergy 350 0 1 [ 1] 3 1 7 [] 00 500 sanderd defoc serws
- L) » Energy 330 o 1 L0 3 1 7 L] Fri 00 starderd defoc serss
-] Jok0072_! es 5 018 Energy &0 1 5 an -3 1 7 o an 300 starderd defoc seres
b Job00T1_Seres SIAZ0IE IS Defoc B0 1 1 a0 -3 1 o o) 50 standerd defoc seris
* JoRODIE_Seres 571372018 F:¥ScA Energy 40 0 1 a0 -10 2 1 o no B standard dalo: sares
JoBOUI4_Senis 512018 Dafec S0 5 11 a5 5 1 1 L] o8 B standard Sales armid
16 A Energy %0 5 11 408 2 1 '] Ey 3505 sarderd deine seras
e 18 % Defoc 80 4 -18 2 1 o Fri 00 stonderd defoc seres
. 18 B:5243 AM  Defoc B A0 -10 2 1 o no sl standard Sefoc seres
-1 18 4:1743PM  Defoc B0 A0y -10 2 1 o non patil stardard Selo: sares
+ L bk 0Ll b_Sen 18 4:00-48 FM Defoec B0 400 -1 2 i1 [] 0o B stardord defec serms
End Value [- 10,10} | 1 Defoc 80 400 10 ¥ 1 [] 00 500 sandard Sefoc sermi
Defoc 80 A0 10 2 1 o Fro 500 standard defoc serms
Defoc B0 i L] L] 2 o 2000 330 starderd defoc seres
L ) Defoc B0 a0 -10 z 1 o 2000 500 standerd detoc seras
Ste Stzm in X [mmi] 10
Step Size in ¥ [mm] 50
Toesl Rengt in X [mm] (T
TomaiRengs inY [mm] | 4%.1
Edt
e e | [
Fig. 35: Exposure Wizard — Loading panel
1 Parameters frame 3 Edit frame

2 Loading panel

441
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44.2 LOAD FRAME

Load
Load Cancel Refresh

Fig. 36: Loading Panel — Load frame

Object Description

Load Load the item that is selected in the Designs list.

Cancel Cancel the loading procedure and return to the previous panel.
Refresh Refresh the display to the current data.

Tab. 9: Load Frame — Control objects

443 SEARCH FRAME

Search
[::::::::::::::::] Search Clear
Fig. 37: Loading Panel — Search frame

Object Description

Search Enter an item name in the input field to narrow the list of displayed
items. Then, click Search to start the search.

Clear Clear the Search input field.

Tab. 10: Search Frame — Control objects

444 SHOW FRAME

Show
O all ® next | 100 [* next

[] show only Templates

Fig. 38: Loading Panel — Show frame

Object Description
all Select this option to show all items in the Designs list.
next Select this option to only show a certain number of items in the

Designs list. You can set the number of items that you want to show
in the input field next to the radio button.

next (button) Show the selected items.
show only Templates Select this option to only show templates in the Designs list.

Tab. 11: Show Frame — Control objects
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44.5 PARAMETERS FRAME

You find the Parameters frame left of the Loading panel. In the Parameters frame, new
templates can be created, or the existing ones can be changed. These tables are
explained in the respective chapters where loading or template set up are described.

The control and display objects of the frame are fitted to the context. So, the available
control and display objects can vary.

44.6 EDIT FRAME
Edit

MNew Edit Save Delete

Fig. 39: Loading Panel — Edit frame

Object Description

New Add a new item to the Designs list.

Edit Edit the item that is selected in the Designs list.
Save Save your changes.

Delete Delete the item that is selected in the Designs list.

Tab. 12: Edit Frame — Control objects

4.4.7 DESIGNS LIST

Name . Date Time Shape Size Type Sizex Sizey Diameter Thickness Focus Offset Detection Offset Marks Comment

i_Automatic rectangular 6/23/2016 3:41:38 PM  Rectangular Undefined 0 0 0 0 0 0 Undefined
_Automatic round 7/7/2016  9:45:50 AM  Round Undefined 0 i} 0 i} ] 0 Undefined

Large 6/22/2016 7:10:40 PM  Rectangular Standard 180 180 Undefined

_

Mask 4 |nch 3/9/2016  3:00:47 PM Rectangular Standard 100.4 100.4 2 Undefined

Mask 4.5 inch 7/18/2016 3:31:52 PM  Rectangular Standard 114.3 1143 0 i} ] 0 Undefined

Mask 5 inch 4/11/2016 11:12:06 AM Rectangular Standard 125.5 1255 0O 3 ] -0.5 Undefined

Mask 6 inch 1/18/2017 11:16:02 AM Rectangular Standard 152.4 1524 0 2 0 0 Undefined

Mask 9 inch 9/28/2016 11:48:47 AM Rectangular Extended 228.6 228.6 0 0 ] 0 Undefined

Small 4/5/2016  10:33:51 AM Rectangular Small 5 5 0 i} 0 0 Undefined

Wafer 2 inch 4/5/2016  10:28:36 AM Round Standard 0 i} 50.8 0.28 ] 0 Undefined

Wafer 3 inch 4/5/2016  10:29:13 AM Round Standard 0 ] 76.2 0.38 0 0 Undefined

Wafer 4 inch 6/23/2016 4:15:53PM  Round Standard 0 i} 101.6 0.52 ] 0 Undefined

Wafer 5 inch 4/5/2016  10:31:17 AM  Round Standard 0 0 125 0.625 0 0 Undefined

Wafer 6 inch 3/20/2017 4:29:18 PM  Round Standard 0 0 150 0 ] -1.8 Undefined

Wafer 8 inch 6/17/2016 1:49:50PM  Round Extended 0 0 200 0 0 0 Undefined

Fig. 40: Loading Panel — Designs list

The Designs list shows all designs available or the items that are saved as templates.
All information and parameters are listed in the columns of the table.
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5 Turn on/off the system

* You find the interlock key switch and the main switch on the left side of the
machine.

For more information, see "Left", page 15.
* You find the power supply switch at the rear of the machine.
For more information, see "3.2 Rear", page 14.

NOTICE

Updates of driver software can disrupt system stability!

Whenever Windows offers updates, only select important updates.
Never change the settings for automatic updates to fully automatic.
Do not select updates of device drivers, for example, video and network

5.1 Turn on the system

+ If the system is in standby mode: proceed with step 3.
« If the system is shut down completely: start with step 1.
NOTE

If you want to restart the system immediately after putting it to standby mode, wait 30
seconds after switching the power supply switch to the 0 position.

Switch on main the power supply by turning the main switch to the ON position.
Turn the interlock key switch 90° clockwise.

Switch the power supply switch at the rear of the machine to the | position

The power LED lights up.

Make sure that air pressure for the stage is applied and that the cover lid is closed.
The interlock circuit LED does not light up.

Power up the processing unit according to the manufacturer’s instructions.

S N N A

Start the Exposure Wizard by clicking the shortcut icon on the desktop.

For more information, see "4.1 Exposure Wizard: Overview", page 30.
NOTE

When starting the wizard after a shutdown, the startup takes approximately a minute
due to the necessary initialization processes.

v" The camera software starts at the same time as the wizard.
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NOTE

Do not close the camera window while the wizard is running. The wizard may crash
and has to be restarted.

7. Once the startup sequence is finished, run a stage initialization (Tools » Initialize
Stage).

v" The system is ready for exposure job setup.

5.2 Put the system to standby mode

Perform the following steps to put the system to standby mode:
1. Terminate the wizard (File » Exit).

v" The wizard is terminated after all background processes are shut down, which takes
approximately 10 seconds.

2. Switch the power supply switch at the rear of the machine to the 0 position.
v" The power LED does not light up.

3. Shut down the user PC according to the manufacturer’s instructions.

Now, the system is in standby mode.

5.3 Shut down the system

NOTE

In general, the system should only be shut down completely if absolutely necessary.
Keeping the system in standby mode enhances system stability.

Perform the following steps to shut down the system:
1. Put the system to standby mode.

2. Turn the interlock key switch 90° counterclockwise.
3. Turn the main switch to the OFF position.

Now, the system is completely shut down.

5.4 Shut down the system for service

Perform the following steps to shut down the system for service:
1. Shut down the system.
2. Secure the main switch in the OFF position.

The main switch is equipped with holes for a padlock.

|
\
|
y

Fig. 41: System shutdown — Main switch
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5.5 Login

When the wizard is completely started, the UserLogin dialog box opens.
Wsesrl agin 4

Change User

Username Standard W

Password

Login cancel

Fig. 42: User login — UserLogin dialog box

Perform the following steps to log in:
1. Select the required user role from the Username drop-down list.
The following list shows the standard user roles:

« Standard: This user role is the default user role when opening the menu. The
Standard user role does not require a password and can set up and execute
exposure procedures.

« Staff: This user role can create resist templates, job templates, and change
several system settings.

» Service: This user role is restricted to Heidelberg Instruments Mikrotechnik
service engineers, who carry out service, maintenance, and repair tasks on the
system.

2. Enter your password in the Password field, if required.
3. Click Login.

v The UserLogin dialog box closes

Now, you are logged in with the selected user role.
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5.6 Change users

Perform the following steps to change the user role:

1. Select User » Change User from the menu bar.

The UserLogin dialog box opens.

2. Select the required user role from the Username drop-down list.
The following list shows the standard user roles:

« Standard: This user role is the default user role when opening the menu. The
Standard user role does not require a password and can set up and execute
exposure procedures.

« Staff: This user role can create resist templates, job templates, and change
several system settings.

» Service: This user role is restricted to Heidelberg Instruments Mikrotechnik
service engineers, who carry out service, maintenance, and repair tasks on the
system.

3. Enter your password in the Password field, if required.
4. Click Login.

v" The UserLogin dialog box closes

Now, you are logged in with the selected user role.
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6 Set up jobs

The uMLA control software provides an exposure wizard to assist in executing
exposures. The wizard guides you through the process of exposing a substrate step by
step. The following subchapters build a sequence of actions that have to be executed
one after the other. To use the wizard efficiently, follow the instructions given in this
chapter.

The following figure is a panel map that shows the way through the individual wizard
panels.

First

Exposure

Alignment Alignment:
Exposure

Series

Draw Mode

Fig. 43: Exposure Wizard — Panel map
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6.1 Select job

1. Double-click the MLA Menu shortcut icon on the desktop to start the Exposure
Wizard.

v" The Exposure Wizard opens.
v" A new job is created with a job name and a job number.

NOTE

The job number increments automatically with each job and cannot be changed.

2. If you want to change the job name, enter the new job name in the Name field.

[SET=

Exposure Info Alignment Info Progress Info Hardware Info :

ssssss

e T T I ] - I
i

Setup Job
b
1) Job: Lood 3 Job or enter the name fag@ new Job, Select the Exposure Mode.
ame amber Epoara ot Newsob || restartson
o b Sgons - 2) Substrate: Choose a Subsrate template o 3hage.
o e [_sovere 3
L diiacic d or create »Design. Fo overl

New Job J [ Restart Job

Job

Name Number Exposure Mode [

Job_0894 894 -tandar 2 "] [ Load Job J [ Save Job

aaaaaaa

£ Unload Substrate

Fig. 44: Exposure Wizard — Select job

3. Select the exposure mode from the Exposure Mode drop-down list.
You have the following options:

+ Standard: Select this mode to expose a single design for each layer. Overlay
exposures are possible in this mode.

« Series: Select this mode to set up an exposure series with varying parameters,
such as dose and defoc.

« Draw Mode: Select this mode to create rectangles, circles, or ellipses of
arbitrary size limited only by the camera field. You can also use this mode to
create connections between structures or repair imperfections in structures of
an exposed layer.

* Inspection: Select this mode to inspect and measure the exposed structure.

4. If you want to load an existing job, click Load Job.

5. If you want to repeat a job, for example, to expose another layer, click Restart Job.
A new job is created with the same settings but a new job name and job number.

6. If you want to create a new job after finishing an exposure job, click New Job.
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Now, the exposure job is selected.
Continue with the steps below.

6.2 Select substrate template

The system offers a list of substrate templates. If the required substrate template is not
available in the list, users with extended user rights can add new substrate templates.

ey Expasure Info Nagpmet Iné Prasgpes Infs Hasdwiee Infs )

Substrate

Substrate Template Shape Size X Size Y Diameter Thickness

Load Substrate

Fig. 45: Exposure Wizard — Substrate frame

Perform the following steps to select a substrate template:
1. Double-click the Substrate Template field in the Substrate frame.
v The Load Substrate dialog box opens.

2. Select the substrate size or substrate shape from the list. For example, if you want
to load a wafer, select automatic_round.

3. Click Load.
v The parameters of the selected substrate template are shown in the Substrate
frame.

v The Substrate Template field is highlighted in green.
Now, the substrate template is selected.
Continue with the steps below.
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6.3 Load designs

This section contains information about how to load designs in different exposure
modes.

You can only load designs that are already converted. For more information about how
to convert designs, see "6.4 Convert designs", page 52.

NOTE

You do not need to load a design if you are using Draw Mode. If you are using Draw
Mode, skip the following steps.

6.3.1 STANDARD: FIRST EXPOSURE

1. Double-click the Design field in the Layer frame.
v The Design list opens.

“ » | Exposure Info Alignment Info Progress Info Hardware Info

Layer LED Design Made Size X [mm] Size ¥ [mm] Expose Crosses Align Crasses Resist Thickness Comment Status Dase Defoc  Duration Angle Date

Fig. 46: Exposure Wizard — Layer frame — First exposure

2. Select the design that you want to load in the Design list.
3. Click Load.

=0 Cos )

Date Teme = mode size X s
10212015 3:05:53 PM Fast 7135 9.
1W2A/015 2:49:19 PM  Quality 7125 74,

Fig. 47: Exposure Wizard — Design list

v" The Design list closes.
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v" The design is shown in the Design field in the Layer frame.
v The Design field in highlighted in green.

4. If you want to load a resist type, double click the Resist field in the layer frame.
Then, select the appropriate resist type for your application.

v" The selected resist type is shown in the Resist field.
v" The thickness of the selected resist type is shown in the Thickness field.

5. If you want to load a template for a set of alignment marks, double-click the Expose
Crosses field. Then, select a template from the list.

v" The selected alignment marks template is shown in the Expose Crosses field.
Now, the design is loaded.

You can continue with loading the substrate. For more information, see "Load
substrates"”, page 54.

6.3.2 STANDARD: ALIGNMENT

For aligned exposures, Layer 2 is the first layer for that you can choose a design. On
Layer 1, the alignment marks are exposed.

1. Double-click the Design field in Layer 2 in the Layer frame.
v The Design list opens.

Exposure Info Alignment Info Progress Info Hardware Info

Fig. 48: Exposure Wizard — Layer frame - Alignment

2. Select the design that you want to load in the Design list.
3. Click Load.
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- -
- Convert Design Cancel Refresh

Hame Diate: Tima mode  size X sizd
Demo,_‘Wafer_fast 10y21/2015 3:05:53PM  Fast 7125 79,
=== L=l Demo_VWafer 121/2015 2:49:19 PM Quality 7125 79,

Fig. 49: Exposure Wizard — Design list - Alignment

The Design list closes.
The design is shown in the Design field in the Layer frame.

Double-click the Align Crosses field.

v

v

v The Design field in highlighted in green.
4

v The alignment mark templates list opens.
5.

Select the alignment marks template that you want to use.

A special template called _Manual.xml is offered for cases in which the alignment
mark positions should be selected in the alignment setup. The exposure is then
executed with the manually selected alignment positions which are saved
afterwards as [ jobname]_AlignPos_L[No. of layer] (see below).

Additionally, if a different template was selected, alignment positions can be
changed or even ignored. For more information, see "6.7 Set up overlay alignment",
page 60.

Filename Date created User
_Manual.xml 3/11/2015 6:35:43 PM  Alignment Positions
ACC10.xml 3/11/2015 6:35:43 PM  Alignment Positions

Job0502_AlignPos_L1.xml  3/11/2015 6:35:43 PM Alignment Positions
Job0562_AlignPos_L1.xml  3/11/2015 6:35:43 PM  Alignment Positions
Job0689_AlignPos_L1.xml  3/11/2015 6:35:43 PM  Alignment Positions
positions_ol.xml 3/11/2015 6:35:43 PM  Alignment Positions
positions_pfm.xml 3/11/2015 6:35:43 PM  Alignment Positions
positions_pfm_3_points.xml 3/11/2015 6:35:43 PM Alignment Positions
positions_pfm_4_points.xml 3/11/2015 6:35:43 PM Alignment Positions
zero_cross.xml 3/11/2015 6:35:43 PM  Alignment Positions

Fig. 50: Exposure Wizard — Alignment mark templates

6. Click Load.

v" The alignment mark templates list closes.

v The design is shown in the Alignment Crosses field in the Layer frame.
v" The Alignment Crosses field in highlighted in green.

7. If you want to load a resist type, double click the Resist field in the layer frame.
Then, select the appropriate resist type for your application.

v The selected resist type is shown in the Resist field.
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v" The thickness of the selected resist type is shown in the Thickness field.

Now, the design is loaded.
NOTE

If the first layer does already exist on the substrate, it can be easily skipped.

You can continue with loading the substrate. For more information, see "6.5 Load
substrates"”, page 54.

6.3.3 SERIES

In the Series exposure mode, the template and design files are selected automatically
when selecting Series from the Exposure Mode drop-down list. For more information,
see "6.1 Select job", page 47.

The Layer frame turns into the Series frame with different parameters than displayed in
the Layer frame.

Series

Series Template Series Mode Design Mode Size X Size Y Resist
_Manual Dose and Defoc dosetest Quality 2.000 5.826

Fig. 51: Exposure Wizard — Series frame

If you need a different design file for your series exposure, load a new design. For more
information, see "6.3.1 Standard: First exposure", page 49.

6.4 Convert designs

This section contains information about how to convert a design.

If you loaded an already converted design from the Design list, skip the following steps.
Perform the following steps to convert a design:

1. Double-click the Design field in the Layer frame.

v The Design list opens.

e 21| Exposure Info Alignment Info Progress Info Hadware Info | &

Setup Job

Layer LED Design Made Size X [mm] Size ¥ [mm]  Expose Crosses Align Crosses Resist Thicness Camment Status Dose Dafoc  Duration Angle Date

Fig. 52: Exposure Wizard — Layer frame — First exposure
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2. Click Convert Design.
v" The conversion software window opens.

=@ ®
Exposure Info Alignment Info || Progress Info ‘ Hardware Info i‘H
b Nn.]l [ z Load
Layar_|FirstExp) L]
s I Convert Design I Load | Cancel ‘ l Refresh
- MName Date Time mode  size X sizg |
Load Design % ws || Demo_Wafer_fast 10/21/2015 3:05:53PM  Fast  71.25 79.
i tame =" o | Demo_Wafer 10/21/2015 2:49:19 PM  Quality 71.25 79.}~
n LA1000_Tblocks fast Dermo Waler_fast 1002472015 3| :
A0 Darme e Tompns 2
=
off
==
Offset [mm] 200
e corterng
Edit
Haw & ave | [ oelete
Fig. 53: Exposure Wizard — Design list
3. Select File » New Job in the menu bar.
File Tools Help
» o CONWERT — -
e I ) I®
i E | -—
i | |
Saurci Fila
i smcieds Source File il
mlh—l— |<n0t selected= j Type
a:;mm Add - I | | <not selected=
Piaka 0 |

Complete Tasks

Canplre Task

Fig. 54: Conversion software window — Convert design

4. Enter the job name.

Click OK.

Click Add. Then, select a design format.

A directory opens that contains the source files for the selected design format.

AR
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NOTE

To load a design from an external storage media into the corresponding HIMT folder,
copy the external design file to the directory HTMT\Designs\<design type>.

7. Select the file that you want to convert into the LIC file format.
8. If necessary, change settings and/or use the viewer application.
For more information, see the Conversion Job Manager.

9. Click Complete Tasks to save the conversion job settings and proceed to the
expose job setup.

10. Click Finish in the dialog box.
v" The conversion software window closes.
11. Click Refresh in the Design list.

Now, the converted design is shown in the Design list and can be loaded. For more
information about how to load a design, see "6.3 Load designs", page 49.

6.5 Load substrates

Observe the general guidelines for handling substrates.

* Do not expose the substrate to white light.

* Do not touch the surface on areas that are to be exposed.
* Avoid scratches on both the upper and lower surface.

* Make sure that both the stage and the substrate are clean.

Perform the following steps to load the substrate:
1. Click Load Substrate to move the stage into the loading position.

v [ Bt e sy e R

[» Load Substrate

Fig. 55: Set Up Job panel — Load Substrate

2. Make sure that the white light is switched off.
v" Only the appropriate safelight is switched on.
3. Take the substrate out of the container.
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N

10.

Open the cover lid.
Carefully place the substrate correctly oriented on the stage.

You can use alignment pins to orient the substrate correctly. For more information
about how to position alignment pins, see "3.9.1 Position alignment pins", page 28.

Switch on the vacuum with the vacuum switch.
Make sure that the substrate is held firmly in place.
When you gently try to push the substrate sideways, the substrate does not move.
Troubleshooting if the substrate moves:
» Check the stage and the substrate for dirt.
* Check the substrate for scratches.
» Try using a different substrate.
* Tryincreasing the ejector flow.
For more information, see "10.4 Adjust the ejector flow", page 92.
Troubleshooting if the substrate is too small and vacuum holes remain open:
+ Make sure that you have chosen the correct substrate size for the application.

* Deactivate the surrounding vacuum zones via the vacuum zone selection
screws.

For more information, see "3.8 Activate/deactivate vacuum zones", page 27.
» Try to cover the remaining vacuum holes, for example, with thick foil.

If you used alignment pins, make sure that all alignment pins are removed from the
stage. For more information about how to remove alignment pins, see "3.9.2
Remove alignment pins", page 28.

Close the cover lid.
Make sure the interlock lamp is off.

The system searches for the center of the substrate and provides information about
the progress via a message box.

If you wish to abort the Find Plate Center procedure, click Stop in the message box
and start the loading process again.

Now, the substrate is loaded.

Continue with one of the following steps:

In Standard Mode with overlay alignment, the Alignment panel opens.

Continue with settings up an overlay alignment exposure. For more information, see
"6.7 Set up overlay alignment", page 60.

In Standard Mode without overlay alignment, the Exposure panel opens.

Continue with the first exposure. For more information, see "6.8.1 First Exposure
procedure", page 63.

In Series Mode, the Series panel opens.
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Continue with a series exposure. For more information, see "6.8.3 Exposure Series
procedure", page 66.

6.6 Draw structures

This chapter explains how to draw structures in Draw Mode.

In the Procedure frame of the Draw Mode panel, select the shape that you want to
draw.

[ ,:_,';_ | Expasure Info Algnament: Info Progress Infio Hardware Info & +:|I. %
W el Saateitate 2 . - o orrerrrin
e e e "‘ I | e - = e —

P N— eRp o T T | e wma] ¥ pus] over i 3 P [l Wi
e | Bt TR Spdten S
- == = 5 = e
W O s 1 Camaciin = D Tasparalers 11 | B
Drarwy Mode wﬂ-::-n-dr-
Bapatmd
el Procedure i High me e
[ T T
i ey ] ; ]
— || @|Draw Image | . —
L L \ P——
0 i -
O Draw Line or Polygon : e R
0 Erpo . \ T | z F]
m]| 205 » |
1 E 3
O Expose Crosses |
w | e
&
sd \“"-\—H
e -
- S Cgmmes v e e “al S Ll

Fig. 56: Draw Mode panel — Procedure frame

Object Description
Draw Image Select this option to use the shapes that are offered in the camera
window:

+ Rectangle

+ Ellipse

+ Circle

* Bitmap file
Draw Line or Select this option to draw lines or polygons (lines with more than two
Polygon points).

You can set the line width in the Line width field.

Expose Crosses Select this option to expose crosses for alignment orientation without
the design (in Standard Mode a design has to be loaded). In the
Expose Crosses table, you can load the bitmap file for cross exposure.

Tab. 13: Procedure frame — Control objects
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6.6.1 DRAW IMAGE

Perform the following steps to draw images:

1.
2.

Select Draw Image in the Procedure frame of the Draw Mode panel.
Select the area in that you want to draw the image in the Camera window.

You can use the controls in the Stage and Camera Control frame to move the
camera image.

Select the shape that you want to draw in the Camera window.

NOTE

You can also load a bitmap file by clicking Load and selecting the file. To directly load
a bitmap file click BMP located below the structure icons.

in EAbe
e e Rt

Fig. 57: Draw Mode panel — Draw images

4.

Move the image to the desired position.
You have the following options:
* You can drag and drop the image to the desired position.

* You can rotate the image by clicking the green dot. Then, you can drag the
green dot to rotate the image.

If you want to save the image, click Save.
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Clear

Load
Save

Submit
Cancel

o W -
|| e 1 o e 6 -

Fig. 58: Draw Mode panel — Save images

6. If you want to clear the image, click Clear in the menu bar of the Camera window.
7. Click Submit in the menu bar of the Camera window.

Now, the image is submitted.

You have the following options:

* You can draw more structures.

* You can start the exposure procedure. For more information, see "6.8.4 Draw Mode
exposure procedure", page 68.

6.6.2 DRAWLINE OR POLYGON

Perform the following steps to draw lines or polygons:
1. Select Draw Line or Polygon in the Procedure frame of the Draw Mode panel.

2. Move the camera to the position where you want to set the first point of the line or
polygon.

You can use the controls in the Stage and Camera Control frame to move the
camera image.

3. Click Set Point.
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Fig. 59: Draw Mode panel — Draw Line or Polygon

v A crosshair appears in the Camera window.

4. Left-click on the position where you want to set the first point of the line or polygon.

Fig. 60: Draw lines or polygons — Set point

5. Move to the next point of the line/polygon by using the arrow buttons of the Control

Panel.
6. Click Set Point and repeat the set point procedure.
7. Click Accept line.

8. To draw a polygon, go on with the set point procedure and click Accept Polygon to
submit the polygon drawing.

Now, the line or polygon is submitted.
You have the following options:
* You can draw more structures.

* You can start the exposure procedure. For more information, see "6.8.4 Draw Mode
exposure procedure", page 68.

6.6.3 EXPOSE CROSSES IN DRAW MODE

Perform the following steps to expose alignment crosses in Draw Mode:
1. Select Expose Crosses in the Procedure frame of the Draw Mode panel.
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Fig. 61: Draw Mode panel — Expose Crosses

2. If not selected in the Setup panel, a bitmap file must be selected for every cross
position:

1. Click Edit and select a template for every cross position. To select the same file
for every position, select the Use first bitmap for all checkbox.

Enter the positions into the table.
3. Click Edit again, to leave the editing mode.

NOTE

Click Edit to change the template that was selected in the Setup panel.

To restore the original alignment cross positions from the selected file, click Original.

Now, the alignment cross positions are set.

Continue with the exposure procedure. For more information, see "6.8.4 Draw Mode
exposure procedure", page 68.

6.7 Set up overlay alignment

This section explains how to set up and execute an overlay alignment exposure. If you
do not want to set up an overlay alignment, skip the following steps.

With the uMLA, you can execute precise alignment exposures to achieve the best
results. For using the available alignment modes, choose standard exposure mode in
the Setup Job panel.

The alignment function offers the following alignment modes:

* Cross Alignment: Use this mode to automatically detect alignment crosses. It is
recommended to use Cross Alignment mode.

* Manual Alignment: Use this mode to manually detect alignment crosses if
automatic cross detection fails.
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6.7.1
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Fig. 62: Exposure Wizard — Overlay Alignment

Perform the following steps to execute an overlay alignment procedure:

1. Select the high-resolution camera in the Camera Control frame.

2. Select the alignment mode from the Alignment Mode drop-down list in the Cross
Measurement frame.

You can select a different alignment mode for each alignment cross position.

3. Check the alignment cross positions in the Alignment Cross Positions frame.

If you want to edit alignment cross positions, perform the following steps:

1.

Select the relevant alignment cross position from the list in the Alignment Cross
Positions frame.

Click Edit.
Enter the x-coordinate and y-coordinate of the new position.

To delete one of the coordinates, delete the value and leave the field blank. If,
for instance, you intend to skip the second cross position in the list, delete the
value, copy the value from the third cross position field into it. Leave the third
position field blank.

Click Save.

The positions are stored in a temporary file. After the exposure process starts,
the temporary file is saved as a template.

Perform step 1 to steps 3 for each alignment cross position that you want to
edit.

If you want to restore the original alignment cross positions, click Original.
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If you selected the template _Manual.xml was selected, all alignment cross
positions have to be set manually via the edit function.

v" The alignment cross positions are edited.
Now, the parameters are setup up.
Continue with the steps below.

6.7.2 EXECUTE MEASUREMENT

Perform the following step to execute measurements:

1. Move the camera to the first alignment cross.
You use the stage and camera controls in the Control Panel to move the camera.
For more information, see "7.1 Control panel", page 71.

NOTE

For fine positioning use the arrow buttons. You can switch between continuous
movement (jogging) and stepwise movement.

In step mode enter the step size [um] for X and Y direction into the corresponding
fields.

In the jogging mode, change the driving speed [um/s] either by using the slider or by
clicking into the corresponding field and entering the speed manually. Alternatively,
click into the slider field and use the arrow keys for setting the speed.

2. |If you use Cross Alignment mode, perform the following steps:

Click Measure.

The system measures the position of the alignment cross.

The system moves the alignment cross into the center of the camera window.
Check the position of the alignment cross.

Click Accept position.

N

that the relevant position was accepted.

v The procedure continues with the next alignment cross.

4. Perform step 1 to step 3 for all alignment crosses that you want to measure.
v" All alignment crosses are measured.
3. If you use Manual Alignment mode, perform the following steps:

1. Click Measure.
In the camera window, a crosshair is shown.
Move the crosshair to the alignment cross position that you want to set.
Left-click to set the alignment cross position.

CWON g

The crosshair turns from green to orange.

In the Pos column in the Alignment Cross Positions frame, a tick mark indicates
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4. Perform step 1 to step 3 for all alignment crosses that you want to measure.
v All alignment crosses are measured.

4. If you want to center an alignment cross position in the camera window, click
Center Cross.

g

If you want to skip an alignment cross position, click Skip Position.
The relevant alignment cross position is skipped.

v In the Pos column in the Alignment Cross Positions frame, a red cross indicates
that the relevant position was skipped.

6. Click Continue.
v The Alignment: Exposure panel opens.

Continue with the overlay alignment exposure. For more information, see "6.8.2 Overlay
Exposure procedure", page 65.

6.8 Expose designs

This section explains how to execute exposures in different exposure modes.

The system offers two standard exposure modes, one with and the other one without
overlay alignment. Additionally, it is possible to execute series exposures in order to
determine the appropriate defoc settings and dose settings for the current exposure job.
In Draw Mode you skipped the design loading and created your own structures directly
on the substrate inside the camera window.

6.8.1 FIRST EXPOSURE PROCEDURE

You start the First Exposure procedure in the First Exposure panel.

e First Exposure
B e e
e e i i Required o
: :::..._.- i Deesign Hame ACCL1 505504000300 Expoes it fiost Layar .
o oy / = Light Source [m] o 1) Double-check Design Mame, Light Source, Dose and Defoc. =
5 e [ e P e et e
R / Defoc [-10.-.10) o 3) Dptsonal: Double-check the Expose Cross positions.

First Exposure 4) Start the expasure
s [ Expose with substrate anghe (1.37 mPAad)

Expuse Cross Fositans The Desgn will be exposed at the zero position of the stage.
To set the current stege position to zern, dick the "Set Zero' button

A Expese the crosses

T Customized Edt ’
oo ania Top Surfan
= IJ—-— ---------- Original
ST Pos % [pm] | ¥ [pm]
- F e -
| Iz
."I. | | | "
S o Positions 2 se first bitmap for a
Commant
st 4l B4 suto-Unioad the Substrate
I Start Exposure ;
Frooeed
. Btart Exposure Eack 4l Setup Job
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Fig. 63: Exposure Wizard — First Exposure

Perform the following steps to start the First Exposure procedure:

1.

2.
3.
4

@

Check the design name in the Required frame.
Enter the dose value in the Dose field.
Enter the defoc value in the Defoc field.

If you want to automatically unload the substrate after the exposure procedure is
complete, select the Auto-Unload checkbox.

If you want to expose alignment crosses, select the Expose the crosses checkbox.

For more information about how to select an alignment cross positions template,
see "6.3.1 Standard: First exposure", page 49.

— If you want to edit the alignment cross positions, click Edit.

— If you want to restore the original alignment cross positions, click Original.
Click Start Exposure.

The exposure procedure starts.

NOTE

If the process requires your decision, the process is put on hold and a dialog box
opens.

Read the message in the dialog box carefully. Then, decide to accept or reject.

When the exposure procedure is complete, you can continue with unloading the
substrate.
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6.8.2 OVERLAY EXPOSURE PROCEDURE

You start the Overlay Exposure procedure in the Alignment Exposure panel.

Alignment: Exposure

Required
2-Point- Aignment completed!

Design Name I Camoffset 2

Light S fam] i 385 1) Double-check Design Name, Light Source, Dose and Defoc.
ight Source [nm

Dose [my/em2] r m 2) Optional: Double-check the Expose Cross Positions.

Defoc [-10...10] o= . 3) Check the required Alignment Options.

4) Start the exposure.
Expose Cross Positions

& Expose the crosses

Top Surface

T
1 P
2

. _ - 5

g 4 v
R o |Positions 12 | & use frst bamep for ai [ Auto-Unload the Substrate
Alignment Options Comment
e Rotation [mRad) 2.124 A use
-
= S Froceed
I+ Start Exposure Back £l Setup Job

Fig. 64: Exposure Wizard — Alignment Exposure

Perform the following steps to start the Overlay Exposure procedure:

1. Check the design name in the Required frame.

Enter the dose value in the Dose field.

Enter the defoc value in the Defoc field.

Check the alignment cross positions in the Expose Cross positions frame.

ok~ 0D

If you want to automatically unload the substrate after the exposure procedure is
complete, select the Auto-Unload checkbox.

o

Click Start Exposure.

v" The exposure procedure starts.
NOTE

If the process requires your decision, the process is put on hold and a dialog box
opens.

Read the message in the dialog box carefully. Then, decide to accept or reject.

When the exposure procedure is complete, you can continue with unloading the
substrate.
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6.8.3 EXPOSURE SERIES PROCEDURE

You start the Exposure Series procedure in the Series panel.

Series
TR Faramaters
—— - - Expose a Series of Designs: A
¢ Design Name | dosetest | -
[E TP h - 1 A Series of just one parameter will be exposed horizontally, e,
o apen b Light Source [nm] 363 centered arpund the zero stage position. You can set the "Number
p— of Rows". —
Midi Dose and Defoc -~ 3
= ::'“ A Serigs of both parameters will be exposed twe-dimensionally, L.
o | Dase Series | slso centered around the 2ero stage position, Defoc variation in X, .
Number of Fields T Dase variation in Y. n
o Start Vale (o] ) 1) Double-check the Design Hame and the Light Source.
Serms | StepSize [myjem:) 3
i End Value [mlicmi] .e,al 2) Select the Mode.
— — Mgy I o|
o - : £l 3} Enter the Parameters, For 3 Series of just one parameter, also
"'_":_"" = L e enter the (ficed) value of the remaining parameter,
ot _ =] Nurnbes of Fields 1 4) Enter the step size between two adjacent Designs.
e e -10... -10f
vt s e - - St el —1 5) Optionally set the stage to auto-unload the substrate after the
- Step Size 2| exposure.
e Lo End Value [-10...10] 10|
uther o Al r =1 6) Chack "Expese Labeling” to expose the current Dose and Defoc
= y - ot valiies undar sach desinn. *
et 5 ] [ 1:2 Comment
e s Step Size in X [mm] & [
e — . — Step Size in ¥ [mm] 10|
- Total Range in X [mm] £4.3|
Total Range in ¥ [mm] E\B.ﬁl B Expose Labeling B Auto-Unload Substrate
e | p—
Proceed
|+ Start Exposure | Back i) Setup Job

Fig. 65: Exposure Wizard — Exposure Series

Perform the following steps to start the Exposure Series procedure:
1. Check the design name in the Required frame.

2. Select the exposure series mode from the Mode field in the Parameters frame.

FParameters

Mode Dose and Defoc  ~
Dose Series |

Number of Fields =
Start Value [mlfcmz] 70
Step Size [mlfcm?2] E]
End value [mJfcmz2] 88
0
Defoc Series |

Mumber of Fields 115
Start Value [-10...10] -10
Step Size 2
End Value [-10...10] 10
a0

15

Step Size in X [mm] 6
Step Size in Y [mm] 10
Total Range in X [mm)] 64.3
Total Range in ¥ [mm] 68.6]

Fig. 66: Exposure Series — Parameters frame
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You have the following options:

1.

Select Dose to start a dose series with incrementing dose values.

Set the number of fields that you want to expose in the Number of Fields field.
Set the starting dose value in the Start Value field.

Set the step size for the dose value in the Step Size field.

Note that the defoc value cannot be changed when executing a dose series
exposure.

Select Defoc to start a defoc series with incrementing defoc values.

Set the number of fields that you want to expose in the Number of Fields field.
Set the starting defoc value in the Start Value field.

Set the step size for the defoc value in the Step Size field.

Note that the dose value cannot be changed when executing a defoc series
exposure.

Select Dose and Defoc to start a dose and defoc series with incrementing dose
and defoc values.

Set the number of fields that you want to expose in the Number of Fields field.
Set the starting dose value in the Start Value field.

Set the step size for the dose value in the Step Size field.

Set the starting defoc value in the Start Value field.

Set the step size for the defoc value in the Step Size field.

3. Set the Step size in x- and y-direction table at the bottom of the Parameters frame.

You can also set the number of rows for dose exposure series or defoc exposure
series. Note that this is not possible for dose and defoc exposure series.

4. If you want to write the parameters dose and defoc in plain text below the exposed
field on the wafer, select the Expose Labeling checkbox. This does not increase
the exposure time.

ﬁ Expose Labeling

I

b g g o (o] A
D@&J&%: (s @

= =
Py T a Vol Bl | g
eiOoL:. U

Fig. 67: Exposure Series — Expose Labeling
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Note that the step size has to be increased so that the label fits below each field.
The Step Size field is highlighted in orange if the step size is too low. With labeling
exposure activated, the Total Range is increased.

5. If you want to automatically unload the substrate after the exposure procedure is
complete, select the Auto-Unload checkbox.

6. Click Start Exposure.
v" The exposure procedure starts.
NOTE

If the process requires your decision, the process is put on hold and a dialog box
opens.

Read the message in the dialog box carefully. Then, decide to accept or reject.

When the exposure procedure is complete, you can continue with unloading the
substrate.

6.8.4 DRAW MODE EXPOSURE PROCEDURE

You start the Draw Mode Exposure procedure in the Draw Mode panel.
Draw Mode

Riquired

s e i
e p—— Exposure Info

AL e

|. Start Exposure

Lightsource [nm] |

Dose [mdfem?]

Defoc [-10...10]

L]

Procedure
O Draw Image
O Draw Line or Polygon

105

® Exposa Crosses

i | Alignment cross Positions

MLALOOO Overlaz

Top Surface

Pos [ [pm] [ [pm] |
1 55004 of
2 o] 55000
3 -55000 [
4 o] -55000
Positions 4

Cross
Cross
Cross

Cross

Use first bitmap for all

Edit

Original

Fig. 68: Exposure Wizard — Draw Mode Exposure

Perform the following steps to start the Draw Mode Exposure procedure:

1.
2.

Enter the dose value in the Dose field.

Enter the defoc value in the Defoc field.

3. If you want to automatically unload the substrate after the exposure procedure is
complete, select the Auto-Unload checkbox.

Click Start Exposure.

NS

The exposure procedure starts.

68 User Manual



N HEIDELBERG
UL INSTRUMENTS MMLA

NOTE

If the process requires your decision, the process is put on hold and a dialog box
opens.

Read the message in the dialog box carefully. Then, decide to accept or reject.

When the exposure procedure is complete, you can continue with unloading the
substrate.

6.9 Unload substrates

6.9.1 UNLOAD SUBSTRATES AUTOMATICALLY

The system provides the option to unload the substrate automatically in various
contexts by selecting the Auto-Unload checkbox.

- Series
First Exposure
Required Alignment: Exposure -
Design Name ACCL1505%50400:300 Required ;  Jeed horizontally,
- 2-Point-Alignment completed! u can set the "Number
Light Source [nm) [ 365 Design Name Camaffset 2
N oot 1) Double-check Design Name, Light Source, Dose and Defoc,
Dose [my/cm?] voSowefoml | % | 2) Optional: Double-check the Expose Cross Positions. Lo ke sone kY,
r . ] nal: a L n3.
= Dose [ml/omz] 80 ! n. Defoc variation in X,
Defoc [-10...10 [ = L1
[ ] Defoc [-10...10] e 3) Check the required Alignment Options.

4) Start the exposure. ight Source.

Expose Cross Positions
[ expose with substrate angle (1.37 mRad) ®
[[] Expass the crosses
Et one parameter, also

Expose Cross Positions Alignment Options ameter.

(4] Expose the crosses Rotation [mRad) 0.767 ] use O Auvto-Unload the Substrate t Designs

1 1 Ise

Customized Edit L | = Comment e substrate after the
Top Surface s
Original . . ’
Pos  |X[um] |Y [um] | g — —— R brrent Dose and Defoc
1 1000] 1000| cross ~ | values under each desinn. -
2 | 1000 1000 cross [ 1: Comment
3 Step Size in X [mm] 6| [ ]
4 - Step Size in Y [mm] 10
Positions 2 Use first bitmap for all | Total Range in X [mm] 64.3)
Total Range in Y [mm] 68.6 [ Expose Labeling Auto-Unload Substrate

Comment

Auto-Unload the Substrate |

Fig. 69: Exposure Wizard — Auto-Unload checkbox

Above, possible locations of the Auto-Unload checkbox are shown. Depending on the
exposure mode, the checkbox can be located below the info box or below the
parameter setup frames. You can select the Auto-Unload checkbox before starting the
exposure procedure.

If the Auto-Unload checkbox is selected, the system automatically moves the stage into
the unloading position directly after the exposure process is finished. After the unloading
procedure is finished, the wizard directly leads you back to the Setup Job panel where
you can start a new job with New Job. You can take the substrate from the chuck or
leave it there for exposing a further layer.
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6.9.2 UNLOAD SUBSTRATES MANUALLY

If you do not want to unload the substrate automatically, you can unload the substrate
manually.

After an exposure procedure is finished, the Exposure Finished dialog box opens.

Exposure Finished |

@@ Exposure finishes!

Do you want be unlead the substrate?

e [

Fig. 70: Exposure Wizard — Exposure Finished dialog box

You have the following options:

+ If you want to unload the substrate, click Yes. Then, remove the substrate from the
chuck.

+ If you do not want to unload the substrate, click No.

Alternatively, you can click Unload Substrate in the Proceed frame at the bottom of the
Setup Job panel.

6.9.3 REMOVE SUBSTRATES FROM THE CHUCK

NOTICE

Observe the general guidelines for handling substrates.

* Do not expose the substrate to white light.

* Do not touch the surface on areas that are to be exposed.
* Avoid scratches on both the upper and lower surface.

* Make sure that the stage and the substrate remain clean.

Perform the following steps to remove the substrate from the chuck:
1. Make sure that the white light is switched off.
v Only the appropriate safelight is switched on.
2. Open the cover lid.
3

Carefully take the substrate off the chuck and stow it in an opaque box impermeable
to light.

Close the cover lid.
Click OK in the Exposure Wizard, if necessary.

AN

The unloading dialog box closes.
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7 Utilities and Tools

The uMLA control software offers further elements besides the main menu that facilitate
handling the exposure and alignment processes.

7.1 Control panel

The Control Panel provides navigation functions as well as other necessary control
functions.

711 CAMERA CONTROL FRAME

In the Camera Control frame, you can select the available cameras by clicking the
corresponding camera button. The information about the field of view of the different
cameras helps to make the decision which one to choose for the current application. For
alignments, it is recommended to use the High-Resolution camera as its high resolution
is best for alignment procedures.

Stage and Camera Control

Camera Control

Overview ‘ ‘ High Resolution

[Focus [-10...10] | q U

|Brightness [...] | 4| lJ

Fig. 71: Control panel — Camera Control frame

The following table shows the field of view dimensions of the cameras for the different
write modes:

Camera Write Mode | Write Mode i
High-Resolution camera 150 pm % 110 ym 384 um x 288 um
Overview camera 13 mm x 10 mm 13 mm x 10 mm

Tab. 14: Camera — Field of view dimensions

Below the camera buttons, you find the Focus slider for setting the camera focus and
the Brightness slider for setting the brightness of the camera image.

[Focus [-10...10] | 0 v

|Brightness [...] | BDD| '

Fig. 72: Control panel — Sliders

In Alignment Mode, for very thick resists the focus can be switched to a larger camera
defocus with a wider defocus range by selecting Tools » Large Camera Defoc from the
menu bar. Moving the Range slider changes the focus position in a wider range.
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[Range 0...65535 | 32768| y

|Brightness [...] | BDD| '

Fig. 73: Control panel — Sliders — Large Camera Defoc

Click on the slider and keep the mouse button held down while moving it to the desired
value on the slider bar. Alternatively, click on the slider bar and use the cursor keys for
moving the slider along the bar. The tick marks on the focus slider bar are for your

orientation within the range from -10 to +10 so the center tick mark sets the focus to O.

71.2 STAGE CONTROL FRAME

The Stage Control frame provides arrow buttons to move the stage. Every click is one
movement. They are also used for fine positioning.

Stage Control

IDriving Speed [um/s] ‘ | 5I]I]| U

[ x/ysteppum) || 5000] 3000]

‘ Move To Zero ‘ ‘ Substrate Center ‘

2

ol ®
=

Set Zero l o) Stop ‘

Fig. 74: Control panel — Stage Control frame

Object Description

Driving Speed Select continuous stage movement (jog mode).
X/Y Step Select stepwise stage movement (step mode).
Move To Zero Move the stage to the (0/0) position.

Substrate Center Move to the stage to the substrate center.

Control the stage movement via the arrow buttons.

&

Set Zero Set the current position as the (0/0) position.
Stop Stop any stage movement.

Tab. 15: Stage Control frame — Control objects
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The control software offers 2 stage movement modes:
+ Continuous movement (jog mode)
+ Stepwise movement (step mode)

JOG MODE

In jog mode, you can enter the movement speed in the Drive Speed field. Alternatively,
you can use the slider to set the movement speed.

Stage Control

[Driving Speed [um/s] ] | 5l]l]| r)

[ x/vYstep[um] || 5000] 3000

| Move To Zero ‘ ‘ Substrate Center ‘
Set Zero l ) stop l

Fig. 75: Control panel — Stage Control frame — Jog mode

STEP MODE

In step mode, enter the step size [um] for X and Y direction. The arrow buttons for
navigation on the substrate surface change their appearance according to the selected
mode. This contributes to fast identification of the mode currently selected.

Stage Control

[ Driving Speed [um/s] ]| SDD| U

[ x/vstepum] || s000] 3000]

l Move To Zero l l Substrate Center l

=

‘M‘@‘Dﬂ‘

Set Zero @ Stop

Fig. 76: Control panel — Stage Control frame — Step mode
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7.2 Optimize alignment and exposure results

7.21 OPTIMIZE ALIGNMENT RESULTS

Sometimes the measurements during the alignment process might be unsatisfying due
to bad contrast caused by uneven surface conditions or low reflectivity of the substrate.
This chapter gives advice on how to improve the measurement results during the
alignment process.

REPEAT THE MEASUREMENT

After the first measurement procedure for a coordinate point is complete, the
Re-Measure button is shown instead of the Measure button.

You can click Re-Measure to repeat the measurement procedure. Repeating the
measurement procedure can lead to better results.

CHANGE THE SIZE OF THE DETECTION AREA

For the finding cross function to work properly, it is important that the alignment cross
fills the entire camera window. If this is not the case, click ResizeDetectionArea. Inside
the camera window, a rectangle appears showing the new detection area. To enlarge
the detection area, click the right bottom corner of the rectangle without releasing the
mouse button and drag the corner to the desired size while holding down the mouse
button. To maximize the detection area again, click MaximizeDetectionArea.

ADJUST SETTINGS IN THE CONTROL PANEL

* Adjust the values for focus or brightness to make the finding cross function work
more efficiently.

+ Select a different camera to get a better view of the substrate.
» In the Stage Control panel, switch between Jog mode and Step mode.

SWITCH TO MANUAL MODE

For each alignment cross, it is possible to switch between the two modes for the
alignment procedure. Manual Alignment is the manual mode for cross detection and is
provided for exceptional cases in which the automatic detection might not work properly.

For more information about how to use the Manual Alignment mode, see "6.7 Set up
overlay alignment", page 60.

7.2.2 OPTIMIZE EXPOSURE RESULTS

Sometimes exposure results can be unsatisfying for the needs of distinctive
applications. The system offers a way of optimizing the exposure results. It is possible
to adjust the defoc value or the dose value. The following contains information about
how to work with these two values to improve exposure results.

The Exposure Wizard offers a series exposure mode. You can use the Series Exposure
mode to optimize exposure results by adjusting the defocus value (defoc) and/or the
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energy value (dose). You can execute an exposure series to determine the best ratio
between these two parameters.

Series
Farameters
Design Name i duselest |

Light Source [nm] 365

I[mosea."veriesofﬂes’gnsr

A Series of just one parameter will be exposed horizontalky,
centered around the zero stage postion. You can set the "Number
of Rows".

Mot Dose and Defoc -~
A Series of both parameters will be exposed two-dimensionally,
| Dase Series | also centered around the zero stage position. Defoc variation in X,
Humber of Fields 7 Dase variation in Y.
Slart Velte (myon'] | 1) Double-check the Design Hame and the Light Source.
Step Size [mfcm3]
End Vabue [m)/emi] 88 2} Select the Mode.
iz ¥ :'I 3) Enter the Parameters. For a Series of just one paramater, also
e | enter the (fixed) value of the remaining parameter,
Nurmber of Fields 1= 4) Enter the step size batween two adjacent Designs.
I 1
-10... =10
SIS CI- 10 1 5) Optionally set the stage to auto-unload the substrate after the
Step Siza 2 EXpOSUre.
End Value [-10...10] 10
=TT T ';;'._'|| 6) Check "Expose Labeling” to expose the current Dose and Defoc
Fd | values inder aach desinn.
1 Comment
Step Size in % [mm] 6| [
Step Size in Y [mm] 10
Tatal Range in X [mm] 4.3
Total Range n Y [mm] 68.6 B Expose Labeling B4 Auto-Unload Substrate
Froceed
|+ Start Exposure | Back <) Setup Job

Fig. 77: Exposure Wizard — Exposure Series

tanll

2

For more information about the Exposure Series procedure, see "6.8.3 Exposure Series

procedure", page 66.
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8 Advanced functions for staff users

This chapter explains wizard functions that require extended user rights and are only
available for the Staff user role.

8.1 System backup

This chapter explains how to back up the system files. You can access the System
Backup window via Select Tools » Backup in the menu bar.

[@] system Backup - O >
Settings

Backup Directory: C:\HIMT\SystemBackups Change Directory

Presets: ® Basic O Bxtended

Backup Menu: Backup Log Files: |

Backup SharkVision: Backup Designs & Labels: |
Backup S5H:

Backup VirtualBox:
Backup Conversion:
Backup SPiiPlus:
Backup Light Sources:

Backup Stepper Motors:

B & EEEEEEE

Backup Autofocus Board:

Prograss

Create Backup Show Last Backup Close Window

Fig. 78: Advanced functions — System backup

Object Description

Change Directory Change the directory for saving the backup files.

Basic Select all basic backup options.

Extended Select all extended backup options.
Note that the extended backup options require a high memory
capacity.

Backup Menu Select this option to back up the Menu software, including binaries and

configuration files.

Backup SharkVision Select this option to back up the files of the camera software including
binaries and configuration files.
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Backup SSH Select this option to back up the user credentials the menu uses to
communicate with the Linux in the VirtualBox.

Backup VirtualBox | Select this option to back up various configuration files of the
VirtualBox.

Backup Conversion | Select this option to back up the conversion software binaries of Linux,
including binaries and configuration files.

Backup SPiiPlus Select this option to back up the motion controller configuration and
program buffers.

Backup Light Select this option to back up the light source configuration.

Sources

Backup Stepper Select this option to back up the current positions of all stepper

Motors motors.

Backup Autofocus | Select this option to back up various configuration files of the
Board Autofocus Card.

Backup Log Files Select this option to back up all log files created by the control
software, including Common Log and Job Exposure Logs.

Backup Designs &  Select this option to back up the design files located in
Labels C:\HIMT\Designs.

Note that a backup of the design files may require a large amount of
disk space, depending on the design size.

Tab. 16: System backup — Control objects

NOTE

We recommend copying the backup files from the processing unit to an external
storage media to prevent data loss in the unlikely case of a total failure of the
processing unit.

8.2 Execute LED measurements

This section explains how to measure the LED power. You measure LED power to
compare it with the value measured during the most recent calibration procedure.

PRECONDITIONS
Before starting the LED measurement procedure, complete the following tasks:

+  Switch off the vacuum.
* Make sure that the stage is empty.

PROCEDURE
Perform the following steps to execute LED measurements:
1. Select Tools » LED Measurement from the menu bar.
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v" The LED Measurement panel opens.

2.

Select the wavelength of the exposure light source from the Light Source drop-
down list.

LED Measurement

Settings

Use this wizard to measure the intensity of Intensity Measurements:
Light Source [nm] 365 the machine's LED or laser.
— VERIFY THAT THERE IS NO SUBSTRATE ON THE
Box Size X [Pixel] 16~ | | STAGE AND DISABLE THE CHUCK VACUUM!
; ; 16 &
Box Size Y [Pixel] Adjust the settings and press 'Continue' to start the
measurement.
Measurements 5
Interval [s] 1
Duration [hh:mm:ss] 00:00:05
Results
Average Result [%] I:I
Average Result I:l

Fig. 79: Advanced functions — LED Measurement panel

3.

LA Yoo

v

Enter the number of measurements that you want to execute in the Measurements

field.

Enter the interval between measurements in the Interval field. The interval is
specified in seconds.

Click Continue.

Check the measurement parameters.

Click Measure.

The system executes the measurement.

The results of each measurement are shown in the Intensity Measurements list next
to the info box.

The average results are shown in the Results frame in the LED Measurement

panel.

LED Measurement

Settings

Light Source [nm]

Box Size X [Pixel]
Box Size Y [Poxel]

Measurements
Interval [s]

Duration [hh:mm:ss]
Results

Average Result [%5])
Average Result

Measure the intensity:

Reference value: 3045

The intensity measurement has finished.
Clhick 'Finish" to exit the intensity

measurement wizard or "Restart’ to perform
a new measurement.

Intensity Measurements:

: 100.0%, 3045.85
: 100.0%, 3045.45
: 100.0%, 3045.40
: 100.0%, 3045.10
: 100.0%, 3045.55

LA s L B e

Fig. 80: LED Measurement panel — Results

Now, the LED measurement procedure is complete.
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You can continue with the following actions:
+ To finish the LED measurement procedure, click Finish.
* To repeat the LED measurement procedure, click Restart.

8.3 Set up substrate template

This chapter explains how to set up substrate templates in the Load Substrate panel.

8.3.1 LOAD SUBSTRATE PANEL

The Load Substrate panel opens when you click a field in the Substrate Template
column in the Setup Job panel.

Substrate

Substrate Template Shape Size X Size Y Diameter Thickness

Fig. 81: Setup Job Panel — Substrate Template column

BASIC OPTIONS
Load Substrate

Characteristics:

Name | Mask 2_5 inch
Shape Ractangular
Srriall [5...12 frifm) Standard
Size X [mm] 62.8
Sizey [mm] 62.8
Diameter [mm] 0.0
Thickness [mm] 1.3
Fecus Offset [mm] 0,000
Detection Offset [mm] 1.50
Edit
News Edit Save Delete
Comment

Fig. 82: Load Substrate panel — Basic options

Object Description
Name Enter a name for the substrate template.
Shape Select the substrate shape.
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Small There are 3 substrate size categories:
*  Small (5-9 mm)
+ Standard (10-180 mm)
+ Extended (181-230 mm)
The value is set automatically when you enter the substrate size in the
Size X and Size Y fields.
Size X Enter the substrate size in x-direction.
Size Y Enter the substrate size in y-direction.
Diameter Enter the diameter of the wafer.
Thickness Enter the thickness of the substrate.
Detection Offset Due to a machine offset the size of the substrate entered might differ
from the size measured by the system during the loading process.
New Create a new substrate template.
Edit Edit the selected existing substrate template.
Save Save the substrate template.
Delete Delete the selected substrate template.

Tab. 17: Load Substrate panel — Basic options — Control objects

ADVANCED OPTIONS

Advanced Parameters
Autofocus Mode Optical -
Check with Overview Cameara [
Skip Find Plate Center O
Focus Offset X /Y [mim] 0,0 = 0,0 =
Focus Offset Z [mm] 0,000 =
Max Velocity [mm/s] a,0 =
Regular Use AF Air Pressure | %

Fig. 83: Load Substrate panel — Advanced options

Object
Autofocus Mode

Check With
Overview Camera

Skip Find Plate
Center

Description
Select the autofocus mode from the drop-down list.

Select this option to check the substrate with the overview camera
before focusing (same procedure as loading small substrates).

Select this option to skip the find plate center procedure.

Increased risk of nozzle crash

Without executing the find plate center procedure a stable
focus throughout the entire surface cannot be guaranteed,
which increases the risk of a nozzle crash.
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Use this option only for special applications after contacting
your local Heidelberg Instruments Mikrotechnik Customer
Service Center.

Focus Offset X/Y Set the focus offset in x- and y-direction.

Increased risk of nozzle crash

When using the focus offset function keep in mind that the risk
of nozzle crash is increased. Check the offset twice before
execution.

Focus Offset Z Set the focus offset in z-direction.

Increased risk of nozzle crash

When using the focus offset function keep in mind that the risk
of nozzle crash is increased. Check the offset twice before
execution.

Use this option only for special applications after contacting
your local Heidelberg Instruments Mikrotechnik Customer
Service Center.

Max Velocity Reduce the travel velocity of the stage. Some applications may require
a reduced travel velocity

Regular Use AF Air  Activates or deactivates the compressed air for the pneumatic
Pressure autofocus:

» Selected: The compressed air for the pneumatic autofocus is
switched on.

* Deselected: The compressed air for the pneumatic autofocus is
switched off.

Tab. 18: Load Substrate panel — Advanced options — Control objects

8.3.2 SET UP TEMPLATE

Click a field in the Substrate Template column in the Setup Job panel.
The Load Substrate panel opens.

Click New in the Edit frame.

Set the substrate parameters in the Characteristics frame.

b~

Set the advanced substrate parameters in the Advanced Parameters frame, if
required.

Click Save in the Edit frame.
The new substrate template is created.
The new substrate template can be used by other users.

® < < o

Start a loading procedure and select the new template in the Substrate frame.
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Load the substrate.
During the loading procedure, the system measures the substrate size.

v" The Find Plate Center dialog box opens and notifies you about the detected
substrate size and possible deviations from the size set in the table.

Now, the procedure is finished.
You have the following options:
* Click Yes to continue.
You can continue even if a deviation occurred.
» Click No to stop the procedure if a deviation occurred.

You return to the Load Substrate panel and adjust the detection offset in the
Characteristics frame.

8.4 Set up resist templates

This chapter explains how to set up resist templates in the Load Resist panel.

8.4.1 LOAD RESIST PANEL

The Load Resist panel opens when you click a field in the Resist column in the Setup
Job panel.

Loaa Hearcn snow
Load Resist [ wad || concel | [ Reresn || || search || clear Oal ®next |100 5| next
Characteristics I
Name Date Time Resist Name Thickness Wavelength Dose Speed Up Factor DefocRange Developer Concentration De
Test
Name ¢ AZ1500 12/10f2015 12:26:56 PM AZ1500 0.5 Bath o 1 Standard AZ 351B 1:4 60
Resist Ar1 500 AZS214E 9/22/2015  1:39:51 PM 1 Both 3’01 Standard 0
Thickness [pm] 0.5 & 51805 9/24/2015  7:51:50 AM 0.5 Both 0 1 Standard 0
Wavelangth [nm] Both ~ SUS_100 resist 9/22/2015 1:39:36 PM 100 Both 8000 1 Standard 0
Dose [m/cm?] 7 S et ay/so015 [s:0nsaem Jazisio o5 Jeoh[ve i Istendad Jaz3sie Jiia 60
Exposure Parameters
|Speedup Factor | 1.000 El
Defoc Range Standard ~
Process Parameters
Developer AZ 3518
Concentration 1:4
Develop Time [s] 60 H
Edit
New Edit Save Delete
Comment

Fig. 84: Advanced functions — Load Resist panel

Object Description

Name Enter a name for the resist template.

Resist Enter the resist type.

Thickness Enter the thickness of the resist.

Wavelength Select the exposure light sources for which the resist is available.
Dose Enter the dose that is used for exposing the resist.

Speedup Factor Enter the speedup factor.
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Defoc Range

Developer
Concentration
Develop Time
New

Edit

Save

Delete

At a speedup factor higher than 1, the stage moves faster. This saves
exposure time when using high doses but reduces the exposure
quality. If exposure quality is crucial, do not set a speedup factor
higher than 1.

Choose between Standard (-10 to 10) and Extended (-25 to 25).

For more information about exposures with extended defocus range,
see "8.4.3 Exposing with extended defocus range", page 84.

Enter the developer name.
Enter the concentration.

Enter the development time.
Create a new resist template.
Edit the selected resist template.
Save the resist template.

Delete the selected resist template.

Tab. 19: Load Resist panel — Control objects

8.4.2 SET UP TEMPLATE

Perform the following steps to set up a resist template:

1. Click a field in the Resist column in the Setup Job panel.

B w0 N

The Load Resist panel opens.

Click New in the Edit frame.

Set the resist parameters in the Characteristics frame.

If you want to change the speedup factor, enter the new speedup factor in the

Speedup Factor field.

LN o o

Select Standard from the Defoc Range drop-down list.

Set the process parameters in the Process Parameters frame, if required.
Click Save in the Edit frame.

The new resist template is created.

Now, the new resist template can be used by other users.
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8.4.3 EXPOSING WITH EXTENDED DEFOCUS RANGE

This section explains how to set up resist templates with an extended defocus range.
You use exposure with an extended defocus range, for example, to expose deeper into
the resist.

NOTE

This function serves for extending the exposure defocus range and is not to be
confused with the Large Camera Defoc function for extending the camera defocus
range during alignment. These are two different functions.

Perform the following steps to set up a resist template with an extended defocus range:
1. Click a field in the Resist column in the Setup Job panel.

The Load Resist panel opens.

Click New in the Edit frame.

Set the resist parameters in the Characteristics frame.

BN <

If you want to change the speedup factor, enter the new speedup factor in the
Speedup Factor field.

Select Large from the Defoc Range drop down list.

Set the process parameters in the Process Parameters frame, if required.
Click Save in the Edit frame.

The new resist template is created.

LN o o

Now, the new resist template can be used by other users.

8.5 Execute beam offset calibration

NOTE

This function is for seasonal drifts. In general, these are below 1 um. When observing
huge offsets, please double-check your alignment marks and positions. When in
doubt, contact your local Heidelberg Instruments Mikrotechnik Customer Service
Center.

It is possible to re-calibrate the beam offset. This is important for exposures done
relative to existing structures (overlay). Displacements lead to a systematic shift in the
overlay. For this reason, the calibration of the write beam is crucial.

To determine the offset, two layers are necessary that are brought together by overlay
alignment. The pattern used for the factory acceptance test to determine alignment
accuracy is ideal for checking the beam offset. It features a Vernier scale from which the
user can read off the displacement in both directions (X and Y).

NOTE
Use HIMT_uMLA Camoff_L1 and HIMT_uMLA_ Camoff_L1 from the designs list.
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Each layer contains one part of the Vernier scale in each axis. One layer contains the
(fixed) ruler and the other one contains the (sliding) secondary scale.

Fig. 85:

T |
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Fig. 86: FAT test pattern

Perform the following steps to execute beam offset calibrations:
1. Execute an overlay exposure.
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For more information about how to execute an overlay procedure, see "6.8.2
Overlay Exposure procedure", page 65.

2. After the 2 layers are exposed, check the exposure result either by one of the
cameras in the system or with a microscope. Inspect the pattern and determine the
beam offset by reading off the nonius.

3. Read off the offset from the Vernier scale.
Select Tools » Beam Offset from the menu bar.

Enter the value into the Displacement X and Displacement Y fields. The system
calculates the absolute beam offset automatically.

£ Beam Offset — O pe
Settings
LED VialuxLED 265[nm)] o

Current Offset ¥ [um]:
Current Offset ¥ [um]:

Displacement X [um]: |0.00 -

Displacement ¥ [um]: |0.00 =

Mew Offset X [um]:
MNew Offset ¥ [um]:

Save

Fig. 87: Advanced functions — Beam offset calibration

6. Click Save.
v The new beam offset is now included into the system operations.
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9 Troubleshooting

9.1

Problem

Functional problems

The system does not start; the power indication lamp is off

Possible Causes

» facility power down
« main fuse blown

Remedies

Problem

»  check facility power
* check fuse

CAD design / LIC file folder cannot be found

Possible Causes

+ stored in the wrong directory
* wrong name chosen

Remedies

Problem

* make sure the design is stored in C: \HIMT \designs and the

name of the LIC target directory complies with the file name rules
of Linux and Windows (no distinguishing between capitals and
normal letters)

Exposure does not start

Possible Causes

* air pressure low
* lid not closed properly

* design data directory was renamed, or contents have been
corrupted

+ software hung up

Remedies

Problem

* check air pressure (see system installation instructions on
required values)

* check on interlock lamp
* reconvert design
* reboot system

Exposure was interrupted, stage motors are disabled

Possible Causes

*  air pressure low
* lid was opened

* motor capability to maintain stage speed against vibration/shock
was exceeded

* system is not well leveled
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Remedies «  check air pressure (see system installation instructions on
required values)

* check on interlock lamp before starting a new exposure
« reset stage (menu Tools » Initialize Stage)

* check and improve leveling as described in the system setup
section

9.2 Exposure result problems

Problem Plate is blank

Possible Causes *  structures too small

*  energy too low

» developer too old/wrong type/wrong mixture
* LED off or damaged

Remedies » check design against design rules and lens resolution
* try higher energies

» use fresh developer

+ check if light can be seen in the monitor during exposure

Problem Plate is completely exposed

Possible Causes + stray light
* old materials

Remedies » check for possible stray light sources and eliminate them
» use a fresh batch of plates and fresh chemicals

Problem Some structures are missing

Possible Causes *  structures do not comply with design rules or are too small
» developer or chrome etch old
* air bubbles in structures during etching

Remedies * check design against design rules and lens resolution
» use fresh chemicals

+ avoid drying of the substrate between developing and etching, or
water the plate thoroughly before etching

Problem Design is shifted

Possible Causes * wrong selection of design origin
* wrong entry of coordinates during alignment

Remedies + check design

88 User Manual



fN HEIDELBERG

UL INSTRUMENTS

uMLA

Problem

. check wizard entries

Design looks completely mixed up

Possible Causes

e vacuum off

Remedies

Problem

» check vacuum pump and vacuum on stage

Design stretched or shrunk compared to the previous layer

Possible Causes

*  previous layer not exposed with yMLA, coordinate system units
do not match

Remedies

» shrink or stretch design to compensate

9.3 Advanced troubleshooting

Please include the following information when contacting your local Heidelberg
Instruments Mikrotechnik Customer Service Center:

* Information on settings of compressed air regulators

* Any error codes and error descriptions provided by the wizard

+ The wizard version that is shown when clicking About in the Menu bar

» Screenshots, pictures, or descriptive sketches of the problem, if available

« If the problem refers to an exposure, create an extended report file by activating the
create detailed report file option.

+ Send the folder c: \HTMT in archived form (.zip, .rar) to your local Heidelberg
Instruments Mikrotechnik Customer Service Center. If the file gets too large or
archiving takes too long, omit the subfolder .7CSources.
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10 Operator maintenance

10.1 Clean the system
The system covers, ventilation grilles, and internal surfaces should be cleaned regularly
to avoid the transfer of particles onto the substrate.

* Only use a clean, lint-free cloth to clean system covers, ventilation grilles, and
internal surfaces.

* In case of stronger contamination, wet the cloth slightly with lid soap suds.

NOTICE

Contaminations can damage the air bearings.

The base on which the air bearings are traveling can be contaminated with oil or fat,
for example, due to touching with bare hands.

If the air bearing base is contaminated with oil or fat, the air bearings can be
damaged by stuck particles.

Clean the air bearing base with a clean, lint-free cloth and isopropanol.

10.2 Refill the coolant

The cooling system needs to be checked every month. In case the coolant level is low,
refill the reservoir (see spare parts list for reorder details).

The coolant reservoir is located at the rear of the machine. For more information, see
"3.2 Rear", page 14.
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Fig. 88: Check and refill the coolant

Perform the following steps to refill the coolant:

1.

ok~ 0D

o

Open the reservoir by turning and then pulling the cap [A].
Check the coolant level.

Take the bottle of coolant.

Turn on the coolant pump.

Fill the coolant into the reservoir [B] until a level of approximately 1.5 cm below the
reservoir rim is reached [C].

Close the reservoir [D].
The coolant system is ready for use.

10.3 Level the machine

The main unit of the machine is mounted on 4 height-adjustable feet. You use the
height-adjustable feet to level the machine. Leveling the machine is important for the
proper function of the system and for good exposure results.
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Fig. 89: Level the machine

1 19 mm wrench 2 10 mm wrench
Perform the following steps to level the machine:

Check if the main unit stands firmly on all 4 feet.

Check the leveling with a spirit level.

Take a 19 mm wrench.

Release the countering bolt of the foot that you want to adjust.
Adjust the height of the foot by using a 10 mm wrench.

AR

Repeat step 3 to step 5 for every foot that you want to adjust.

10.4 Adjust the ejector flow

If the substrate is not held firmly in place by the chuck vacuum, check the ejector flow.

You find the ejector pressure regulator with the adjustment screw for the ejector flow at
the rear of the machine.

You can turn the adjustment screw to adjust the ejector flow until the substrate is held
firmly in place by the chuck vacuum.

pressure

indicator adjustment

screw

Fig. 90: Ejector pressure regulator with adjustment screw
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