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EVOLUTION PAGE

Note: text items changed between issue 3.0 and 3.1 are indicated in this font and/or colour in both the printed and
HTML version, with a bar on the margin in the printed version and on coloured background (for the entire page) in the
HTML version.

Issie | Rev. [Paragr. Date Observations

0 0 all 19/10/1999 | Internal issue continuously updated
1 0 all 29/03/2000 | Draft issue for PAE

2 0 all 29/06/2000 | Delivery of MM U to Paranal

2 1 2,5,56,6.1.81,7.1,7.3,7.3.1, | 1501/2002 |VIMOScommisgoning1

733,74,76,7.8,78.1,7.8.2,
79.2,81211,8151],
8.1.5.28,8.2,9.2.3

3 0 7.3,7.31,73.2,7.33,74, 12/04/2002 | Semnd VIMOS commisgoning
7.8.1,7.9.3,8.13.2,8.1.35,
8.1.36,8.15.1282,9.1.1,

9.1.2
3 1 6.1.1, 6.1.2, 6.1.3, 6.1.4, 28/03/2003 | Delivery of MHS v 6 and Cut Manager v2
6.1.5, 6.1.6, 6.1.8.1, 6.1.10, and ...

6.1.10.2, 6.1.10.7, 6.1.10.8,
6.2, 7.3.2, 74, 8.1.1.2,
8.1.3.6, 8.1.3.8, 8.2, 83.2,
8.3.3, 8.34, 835, 83.6, 839

1,3,55.2,53,54,5.6,6.1.7, ... removal of references to NIRMOS
6.1.8.2,6.19,72,7.3,7.3.3,
7.10,8.1.4.3
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1.Introduction

The present document (Operator Manual) is the first part of the VIRMOS Mask Manufacturing Unit (MM U)
oper ation and maintenance manual. The MM U is the mmplex of hardware ad software developed by the VIRMOS
Consortium to make the multi-glit masks for the VIMOS and-NIRMOS spedrographs. An exeautive summary of the
MMU functionsis presented in the MM U Global Description document [ref. 11]

This first part colleds the information needed to the operator for routine operations, and namely, after some common
formal parts (sedions 2-4) : a description of the MM U system (in sedion 5), a description of the MMU software
functions inclusive of their GUIs (in sedion 6), a step-by-step description of the standard operations (in sedion 7), a
description of the @ntingency reaovery procedures, of all possble aror messages and of standard recovey adions (in
sedion 8), and a description of the routine quality control and maintenance adivities (in sedion 9).

A companion document (part 2 Maintenance Manual) will include technicd information not necessary for routine
operations, inclusive of full software description and extraordinary maintenance adivities.

The present document will be delivered in hardcopy (and computer readable form if required) as well as a set of HTML
filesfor easier on-line mnsultation.

2. Applicable and Reference Documents

[1] ESO, Interface Control Document between the VIRMOS Control Sdtware and the Observation Handing
Sulsystem. VLT-ICD-ESO-146002030isa1e 1.0 14Feb 2000

[2] ESO, Data Interface Control Document. GEN-SPE-ESO-19400794issue 1.1 25Nov 1997

[3] VIRMOS Consortium, VIMOS Mask Convesion Sdtware User and Maintenance Manud. VLT-MAN-VIRG-
146160134isaue 1.2 09Sep 2001(to be updated, latest version available online & IFCTR)

[4] Gerber System Corp. Customer Suppat Dept., Gerber RS 274 Format Users' Guide. Part no. 414100014 Rev B
100ct 1997

[5] Adobe Systems Inc., Postscript Language Reference Manud, second edition,. ISBN 0-201-181274

[6] LPKF Laser & Eledronics GmbH, LPKF CircuiCam SencilLaser version 30 Manud, English Edition, 20 May
1998

[7] LPKF Laser & Eledronics GmbH, LPKF BoardMaster version 30 Manud, English version, Sep 1997
[8] LPKF CAD/CAM Systems AG, LPKF Sencil Laser Manud typ 60k600DC, English version 2.0, 1998
[9] Taylor Hobson Ltd., Operator's Handbod for FORM TALYSURF plus. 1122458 no date indicated

[10] ANTIL Srl, Roba ARS1Manude d'uso e manuenzione, Versione M.USO.ARSL, no date indicated, in italian, with
2 annexes

[11] VIRMOS Consortium, VIRMOS Mask Manuacturing Unit Globd Description. VLT-LISVIRG-1463400001
issle 1.4 22Mar 2000

[12] VIRMOS Consortium, VIRMOS Mask Manuacturing Unit Preliminary Acceptance Europe Test Results issue 1.2
27 Apr 2000

[13] VIRMOS Consortium, VIRMOS Mask Manufacturing Unit Optimization d the autting paameters Sit edge qudity
reference measurements. VLT-LISVIRG-1463400005issue 1.1 10Apr 2000
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3.Acronyms

ADM Aperture Definition file in Milli meter

DLL Dynamic Load Library

DRS Data Reduction Software (on IWS)

EEPROM Eledricdly Erasable Programmable Read Only Memory

ERD Emergency Repair Disk

FAT File Allocaion Table (fil esystem)

GuUI Graphicd User Interface

IC Instrument Cabinet

ICT Instrument Cabinet Table

IWS I nstrument WorkStation

LCD Liquid Crystal Display

LED Light Emitting Diode

LRU Line Replacedle Unit

MCS Mask Conversion Software (on IWS: vimre s for VIM OS-amres-for NHRMOS)

MDJ Mask Discard Job

MDT Mask Discard Termination report

MHCU Mask Handling Control Unit

MHS Mask Handling Software

MIJ Mask Insertion Job

MIT Mask Insertion Termination report

MM CU Mask Manufaduring Control Unit

MM J Mask Manufacuring Job

MMT Mask Manufaduring Termination report

MMU Mask Manufaduring Unit

MSF Madine Slit File

NIRMOS Nea InfraRed Multi Objed Spedrograph

NTFS NT File System

SC Storage Cabinet

SCT Storage Cabinet Table

VB Visua Basic

VIMOS Visible Multi Objea Spedrograph

4. Stylistic conventions

The following rotation conventions are used throughout this document :

* Afixed spacing font isused toidentify computer related items like command names or run strings, or file
names. In ladk of an other explicit notation, t hi s f ont indicatesitemsto be supplied in input by the user and to
be typed literally as they appea in this document.

« Afixed spacing italic font isused toidentify variable command arguments, or variable parts of file
names, which haveto be replaceal by user-supplied values.

* the sane font indicaesalso eventual computer output.

« A(n Helvetica) font like eg. Control Panel => Display indicaes a cacade through Win NT menus, or
panel/icons, or other system items.

*  Thesamefont in SMALL CAPS indicaes boxes, buttons and ather elements of our own GUIs.

«  Anurderlined adion like put serial port 2 to dff indicaes adionsto be explicitly taken.

. Bold and italic are fredy used to emphasize particular items.

The aove description refers to the printed version of this document. For the HTML version use the look of the present
page with your browser as reference
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5. System description
The items congtituting the MM U configuration which will be delivered with the VIMOS instrument are the foll owing.

It. [n. [Item Manufactured [ Procured Notes
1 mask cutting machine LPKF
a | LPKF Sencil Laser machine (model 600x600DC) LPKF LPKF
b | eledronicscontrol radk SL 25-1 (includes water LPKF LPKF
pump for laser coaling circuit)
¢ | codling urt (chiller) MLA-S7 N KKT Kraus LPKF
d | presare duplicator Maximator Schmidt, Kranz | LPKF
& Co.
e | entrancefilter complex (4 filters) EWO IFCTR added
f dryer filter KM 10 (mounted with filter complex) Zander IFCTR added
g | additional springsand presaure regulator for clamping | --- IFCTR added
unit
h | vaauum exhauster PPDC TBH LPKF
i water piping LPKF
j ar piping LPFK
k | power and eledric signal cabling LPFK
I Stencil Laser hardware documentation _[ref. 8] with | LPKF LPKF
additional documentation for parts 1c, 1d, le, 1h and
29.
m | standard spare part kit LPKF LPKF
2 MM CU computer Dell IFCTR
a |tower radk w/ CPU, 3x2 GB disk, 2 serid, 1 paralel | Dell Dell
i/o pats, Ethernet port
b | 17inch colour monitor Dell Dell
¢ | SK100REW keyboard Dell Dell
d | Microsoft mouse Dell Dell
e | Win NT Workstation 4.0 SP 3 operating system Microsoft Dell
f system hardware and software documentation and Dell Dell
install ation media
g |Heidenhain serial card and cables conneding with Heidenhain LPKF installed
LPKF control rack
h | additional card and seria cables connedingto LPKF | LPKF LPKF installed
control rack
i twisted pair network cable IFCTR
i BoardMaster | Stencil Master 3.x software LPKF LPKF
k | BoardMaster documentation [ref. 7] and installation | LPKF LPKF
media
I Cut Manager software IFCTR IFCTR
3 |a | VIMOS mask Storage Cabinets IFCTR IFCTR
b [ bar codereader #1 (seach) Datalogic IFCTR
c | bar code reader #2 (spare) Datalogic IFCTR delivered Feb 02
d | celingsuppart for bar code cales IFCTR IFCTR with cable 5i
4 Instrument Cabinet exchange unit (MHS roba) ANTIL IFCTR
a | Instrument Cabinet holder (ICs proper are not part of | IFCTR IFCTR
MM U and will be delivered by OAC)
b |robaized Z-displacement system ANTIL IFCTR part of roba
c | control eledronics ANTIL IFCTR part of roba
d | mask stand (with mask clamp) IFCTR IFCTR installed
e | bar code reader #3 (on mask stand) Datalogic IFCTR
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It. | n. |ltem Manufactured | Procured Notes
f internal power and eledric signal cabling ANTIL IFCTR
g | bar codereader power supply unit (white box) IFCTR IFCTR
h | RS422/RS332seridl interface onverter ICC 11 ANTIL IFCTR attached
i ANTIL documentation [ref. 10]. (in Italian) ANTIL IFCTR
5 MHCU computer Dell IFCTR
af | standard items as per item 2a-f A% Dell
g |additional serial card with 2 pats National IFCTR install ed
Instruments
h | seria cable mnneding ports 1 with stand bar code IFCTR IFCTR
reaer (includes power supply to reader)
i serial cable conneding port 2 with SC roba bar code | IFCTR IFCTR mounted in 3d,
reader (includes power supply to reader) spare avail able
i serial cable mnneding port 5 with IC roba controller | IFCTR IFCTR via onverter 4h
k | twisted pair network cable IFCTR
I CircuitCam 3.x software LPKF LPKF
m | CircuitCam hardware key LPKF LPKF to be plugged in
paralel port
n | CircuitCam documentation [ref. 6].and install ation LPKF LPKF
media
0 | MHS software IFCTR IFCTR
p |disk mirroring software IFCTR IFCTR also on MM CU
g | pair of loudspederswith audio cable IFCTR
6 TalySurf roughressmeter Taylor-Hobson | Taylor-Hobson
a |accesory kit Taylor-Hobson | Taylor-Hobson
b | hardware and software documentation [ref. 9]. Taylor-Hobson | Taylor-Hobson
7 Spare mmputer Dell IFCTR
af | standard items as per item 2a-f A% Dell
g |additional serial card with 2 pats National IFCTR install ed
Instruments
h | serid cable for connedion with roughressmeter IFCTR IFCTR
i FT S+ roughressmeter communication software Taylor-Hobson | Taylor-Hobson
i Mountain roughressmeter analysis oftware Taylor-Hobson | Taylor-Hobson
k | Taylor-Hobson s’w hardware key Taylor-Hobson | Taylor-Hobson | to be plugged in
paralel port
I Visual Basic 6.0 development environment Microsoft IFCTR
m | Visual Basic documentation and install ation media Microsoft IFCTR
n | bar code reaer configuration software Datalogic IFCTR

Consumables necessary for mask production (invar sheds) and for Stencil Laser operation (deionized water, additives
etc.) are not listed here, but in the maintenance sedion 9.2

Roba spare parts brought to Paranal during G.Conti'svisit in July 2001 are listed in Maintenance Manual sedion 12.3

5.1 LPKF mask cutting machine

The Stencil Laser cutting machine main body will be delivered as a mounted unit with the asgstance of LPKF personnel.
It will be conneded with the remaining sub-units as described below.

It shall be noted that the default configuration of the aitting machine has been atered at IFCTR to reduce the force
applied by the damping frame to the Invar shed when stretching (in order to minimize geometric distortions between
the production of the masks under stretching and their usage when released). A set of springs has been applied instead of
the ar presaure system originally provided, in addition a presaure regulator has been added if one wishes to operate the
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original system at reduced presaure. Another alteration introduced at IFCTR has been the move of the exhauster control
switches close to the laser heal for operator convenience.

A protedive tube will host a beam of cables and water pipes (primary laser cooling system) and conned the control radk
to the autting machine.

The water pipes for the secondary laser codling system coming from the control radk will be mnneded to the dill er.
The pipes are labelled with arrows (i n => and out <=) on the dill er side, and must be conneded with the inlets
labelled Ei ntritt and Austritt onthe diller.

One tube will conned the Stencil Laser outlet with the exhauster, and all ow removal of fumes and cutting residuals.

Two eledric cales (one for the exhauster switch, and the other for the safety lamp which turn on when the filter needs
cleanng) will also conned the Stencil Laser machine with the exhauster (which can therefore be mmmanded from nea
the laser heal).

The compressd air flow is as follows : the pipe coming from the main supply enters the filter complex and passes
through the first stage (2 filters), then goes into the dryer. From the dryer it goes to the presaure duplicaor, and from
here mmes badk into the second filtering stage (2 filters). Finally the pipe forks and enters the Stencil Laser separately
for the dr pads and for the laser head blowing.

The dryer needs to be powered. It recaves power from a supply common with the exhauster, whose switch has a lamp
indicaingwhenit is on.

The data communicaion flow is as follows : the control radk will be mnneded by four cables to the ports in the

badplane of the MM CU computer (seefigurein Maintenance Manual sedion 7.13):

» one cdle (labelled PC SL25- 1) will be mnneded to the COMR seria port (on left hand side of the badkplane)

* twocables(labelled PC X- 1 and PC X- 2) will be connedted to the ports (respedively top and batom) in the two
port LPKF-Heidenhain card (on the rightmost side of the badkplane)

. one cdle (labelled PC/ MBUS) will be mnneded to the 25-pin port in the other LPKF card (on the right hand side
of the bacplane)

5.2 Storage Cabinets

The VIMOS SCs will be delivered installed on a trolley (table mounted on wheds), and enclosed within a plexiglas
protedion. Each SC consists of 100 dots also made of plexiglas. Two quadrants are accesed on one side and the other
two of the other side of the trolley. The four quadrant SCs are identified by a @lour coding (which is used by the
software to refer to the various quarants).

Quadrant VIM OS colour
1 Blue

2 Red

3 Y ellow

4 Green

One barcode reader will be installed on a sliding suppart which moves on either side of the table supparting the SCs.
There will be two supparts, one on the quadrant 1&2 side, and one on the quadrant 3&4 side. The barcode reader will
be cmnneded via gpropriate caling to a seria port of the MHCU computer. The cale will be suspended to a celing
rotatable hanger, so that the reader can be toggled between the two supparts without unpluggng.

The identification stand used during storage is the mask stand, part of the MHS roba (see 5.3)
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5.3 Instrument Cabinet exchange unit (MHS robot)

The VIRMOS IC exchange unit consists of an IC holder box (a trolley with transparent plexiglass walls and with
drawers in which the ICs must be loaded) and a robatized front end (Z-displacement system) with associated control
eledronics.

The IC holder will be cgable of holding the 4 VIMOS er-NIRMOS ICs in its 4 drawers. The delivery and description of
the ICs (part of the instrument) are outside the scope of the present document.

The Z-displacament system will move the IC holder up (once loaded onto the platform and seaured in position by the
threeball pins) and down in order to locate agiven mask dot in front of the mask stand. A mask clamp will alow to
insert or extrad a mask in/from the ICs. A barcode reader will be installed on the mask stand. The roba and the bar
code reader will have ead one its own serial (and power) cable mnnedion to the MHCU computer (the power supply
for the barcode readers is hosted in a separate "white box" whil e the interface onverter for the roba serial connedion is
applied externally to the main roba control eledronics box and derivesits power from it)

The Z-displacement system is equipped with a photo cdl to deted obstructions in the moving path, and of a proximity
switch used to make the reference (home) position. An emergency stop switch allows to manually interrupt the
movement (without switching the machine off) in case of need.

5.4 MMU computer configuration

The MM U computers consist of 3 (three identica PC-tower Optiplex GX1 computers by Dell (ww. del | . con) with
fadory installed Windows NT 4.0 SP3. Each computer consists of a CPU radk with 6 GB system disk, a monitor,
keyboard, mouse, related cabling, s’w disks and manuals. We describe here the roles of the different computers while
the steps taken to configure their h/w and s/w are described in the Maintenance Manual

. MMCU : Mask Manufaduring Control Unit, hosting two dedicaed cards supplied by LPKF and conneded to the
LPKF stencil laser machine antrol radk. This machine runs IFCTR Cut Manager software and LPKF
Stencil Master software.

MHCU: Mask Handling Control Unit, hosting one Nationa Instrument seria card, extending the number of I/O
ports to 4, conneded to the SC and IC bar code readers and to the IC roba. This madcine runs IFCTR MHS
software and LPKF CircuitCAM software. This machine dso runs the ftp server accessd by the VIMOS and
NIRMOS W Ss to submit jobs and retrieve reports.

e Spar e : the spare omputer is hardware onfigured as the MHCU. It is normally in cold redundancy, and is
occasionally used to operate the roughress meter. The Microsoft Visual Basic development environment for the
IFCTR software is also install ed here, as well as the barcode reader configuration utility.

The IFCTR disk mirroring software runs on MM CU and MHCU to keep their data disk content synchronised.

5.5 Roughness meter

The Taylor Hobson Form Talysurf Plus roughressmeter will be delivered installed on a granite stand with a spedal vice
manufadured by IFCTR to hold the measuring samples. The standard accesry kit (inclusive of measuring krives and
of the cdibration sphere) will be delivered in the kit metal case.

The relevant software will be installed on the spar e computer, to which a serial cable mnnedion to pat 1 must be
done for data aquisition (the roughressmeter operates also in standalone mode and dces not need the awnnedion if one
does not want to use the software). An hardware key is necessary to use the software and must be plugged in the parall el
port of the spare computer
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5.6 MMU operation concepts

The eitire MMU system allows to perform the following operations necessry for the exeaution of VIMOS and
NIRMOS observations :

To manufadure on the stencil | aser machine the masks requested by the MCS via aMask Manufaduring Job ader
(MM J), and to store the manufadtured masks in the Storage Cabinet (SC).

To load the masks requested by the MCS via aMask Insert Job ader (M1J) into the Instrument Cabinet (I1C) which
will then be mounted at the telescope

To get rid of masks (and related files) no longer needed as requested by the MCS via aMask Discard Job ader
(MDJ)

To manage and recover contingency conditi ons which may occur during the éove tasks.

All operations (except contingency recvery and maintenance operations managed autonomously by the MM U operator)
are exeauted after recapt of ajob ader from MCS (in form of a file transferred from IWS to a staging area of the
MHCU computer), and terminate with the return of a termination report to MCS (depositing it in the same staging area
on the MHCU). MCS will also have accesto the tables (SCT and ICT) describing the aurrent content of the SC and IC.
In all operations MM U will only know masks by their individual six-digit mask id (which is also engraved on the adual
masks in form of a bar code), and will normally handle etire mask sets. A mask set is defined as a set of four or less
masks (with the same last 5 digitsin theid) used for the same observation in the adive VIMOS e-NHRMOS quadrants.

The placement of dlits on a mask will be described by a MSFfile produced by MCS. Usage of the stencil | aser machine
requires conversion of this file in other proprietary format, resulting in the following data flow (for an exeautive
summary with flow diagrams refer to the MM U Global Description document [ref. 11]).

M SFfil es are transmitted by MCS in the framework of a MM J.

The MSFfileis converted in a CAD format (Gerber format) by the MHS software runring on MHCU. The Gerber
file will aso contain the description of the mntour of the mask, the reference and handling holes and the bar code.
Itemsin a Gerber fil es are grouped into layers (refer to Maintenance Manual sedion 11.5.3 for more detail s).

The Gerber file is converted in a proprietary format (LMD file) by the LPKF CircuitCam software. This will
asciate to ead layer a different logicd toal (laser power, frequency, speed), and asciate it to a different
working phase.

The LMD files are used by the LPKF Sencil Master program runring urder our Cut Manager software on MM CU
to manufadure the mask. Manufaduring is done in two phases : in the first (CuttingSide) one auts all apertures, in
the second (Outline) one aits the mntour allowing the mask to be removed from the macine. The adual
asciation of physicd parameters (laser power, frequency, speed) to logicd toolsis handled by Stencil Master.
Masks are then stored (one mask set at atime) in the SC under asgstance of the MHS software.

Upon recept of a MIJ and when the ICs are physicdly removed from the telescope and mounted on the IC robat
controlled by MHCU, masks no longer neaded are unloaded from IC and put badk into SC ; then requested masks
areloaded from SCinto IC. All these functions are asgsted by MHS on MHCU. The IC can then be returned to the
telescope.

Whenever a mask has been used for its observations, or is anyhow expired becaise of cdestial constraints, MCS
requests to discard it via aan MDJ. This is processed by MHS on MHCU. As a result the masks are physicdly
removed from SC, and al relevant LMD files deleted. This also meansit is no longer possble to reproduce a opy
of the mask (insofar the LMD file is kept on MM CU, it is posgble to manufadure it again in case of damages).
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6. Command reference

This ®dion includes a description of the GUI (inclusive of screen dumps) and asociated functions, and leads the
operator throughtypicd steps.

6.1 MHS
The Mask Handling Subsystem software runs on the computer designated as MHCU.

6.1.1 Initial page

The Mask Handling Subsystem is garted clicking on the MHS icon (or using the start menu shortcut, or the foll owing
DOS-level command C: \ Mhssw\ mhs). As aresult the foll owing start form appeas on the screen. |

YIMOS - MASK HANDLING SYSTEM 6.0 - Start form

CNR - IASF Sezione di Milano"G. Qechialini" - Via Bassini 15 - 20133 - Miluno - Italy

VIMOS
MASK HANDLING

version 6.0

YIEW LOG
LAST ACTION

NEXT ACTION

Click START to open

Click EXIT to close

Click VIEW LOG to see the current Log File

Click LAST ACTION to see the last executed MHS subprogram

Asusual the “NEXT ACTION” box contains atip for the next adion to be undertaken. The meaning of the various buttons
and the default course of adions are asfollows:

»  the program now deals with the VIMOS instrument only, therefore click START to proceel to the next step (see |
sedion 6.1.5)

*  clickingon EXIT will ask confirmation to exit MHS |

. The VIEW LOG and LAST ACTION buttons give accssto the relevant displays (these can be accesed aso by
the mgjority of the other windows) described respedively insedions 6.1.2 and 6.1.4

6.1.2 View log

The VIEW LOG button (when available) will present a window like the following. This is an informative, readonly
window. The only passble course of adionsisto click CLOSE to return to the previous sreen. A scrollbar all ows to
scroll throughalonglog file. The format of the log fil e is described in Maintenance Manual (sedion 11.5.7.).
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Mask Handling System Log

| vIMOS |  [mhculogfile of the da¥: | 2003-03-20 |

11:17:20>/UNFORESEEN: bar code not responding [mhaouv] =
11:17:Z0>/RECOVERY: forecing program termination [mhauv]
11:17:23>-8TART MHS STORE / mask store function started [mhouv]
11:20:00>-3TART MHS CONVERT / file convert function started [mheuv]
11:20:00>-READ MMJ / coplied order Z001-01-Z22T23_43_35.000-014.mm] [mhaouv]
11:20:00>-READ MIF / copied 100004.msf file to d:‘mhs‘\vimosimsf) [mhouy]
11:Z0:00>-READ MEF / copied Z00004.msf file to d:‘mhs‘vimosimsfy [mhauv]
11:20:00>-READ MIF / copied 300004.msf file to d:‘mhs‘\vimosimsf) [mhouy]
11:Z0:00>-READ MEF / copied 400004.msf file to d:‘mhs‘vimosimsfy [mhauv]
11:20:03>-WRITE GEREER / created file 1 100001.ghr in d:‘mhs'\vimosighrh [rheuv]
11:20:03>-WRITE GEREBER / created file 1 100004.ghr in d:‘mhs‘\vimosighr® [mheuV]
11:20:03>-WRITE GEREER / created file Z_Z200004.ghr in d:‘mhs'\vimosighrh [rheuv]
11:20:03>-WRITE GEREBER / created file 3_300004.ghr in d:‘mhs‘\vimosighr® [mheuV]
11:20:03>-WRITE GEREER / created file 4_400004.ghr in d:‘mhs'\vimosighrh [rheuv]
11:20:19>-PAUSE MHS CONVERT / mask convert function suspended by operator [mhaouy]
11:20:5Z>-RESUME MHS CONVERT / convert resuming from suspend or from crash [mhout]
11:21:05>-WRITE LMD / file 1 _100004.lmd steored in d:‘mhs‘\vimos'lmdh [mheuV]
11:22:19>-WRITE LMD / file 2 _200004.1md stored in d:‘mhs‘wvimoshlmd [mhouy]
11:22:24>-WRITE LMD / file 3_300004.lmd stored in d:‘mhs‘\vimos'lmd [mheuV]
11:22:37>-WRITE LMD / file 4 _400004.1md stored in d:‘mhs‘wvimoshlmd [mhouy]
11:22:44>-WRITE LMD / file 1_100004.1lmd copied to MMCU [mhouy]
11:22:44>-WRITE LMD 4 file Z_200004.1md copied to MMCU [mheuv]
11:22:44>-WRITE LMD / file 3_300004.1lmd copied to MMCU [mhouy]
11:22:44>-WRITE LMD 4 file 4 400004.1md copied to MMCU [mheuv]
11:22:44>-3T0OP MHZ CONVERT / file convert function terminated [mheuv] ||

6.1.3 View orders

The VIEW ORDERS button (when avail able) will present awindow like the following. Thisis an informative, readonly
window. The only possble murse of adions (as instructed in the* NEXT ACTION” box) isto click CLOSE to return to
the previous creen.

LIST OF ORDERS

CLOSE

MASK MANUFACTURE ORDERS MASK DISCARD ORDERS MASK INSERT ORDERS
2001-01-22T23_43_35.000-010 2000-02-05T23_43_35.000-036 2000-02-05T23_43_35.000-020
2001-01-22T23_43_35.000-011 2000-02-05T23_43_35.000-037 null

2001-01-22T23_43_35.000-012
2001-01-22T23_43_35.000-013

NEXT ACTION
List of received orders to be executed. CLICK CLOSE.

The window indicates the instrument name, and the job files submitted by the MCS and present in the staging areg
divided in MM J (corresponding to Mask Manufaduring Orders), MDJ (corresponding to Mask Discard Orders) and
MIJ (Mask Insertion Orders). The names of the fil es correspond to the ESO ICD naming convention (ref. [1]) i.e. 1SO
date-and-time and sequence number, except that the hh: nmm ss stringis expressed in the form hh_nmm ss as required
by the Windows NT operating system.
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6.1.4 Last action

The LAST ACTION button (when avail able) will present awindow like the following. Thisis an informative, readonly
window. The only possble murse of adionsisto click CLOSE to return to the previous sreen.

MHS - LAST PFPROGEAM RUN

LAST MHS PROGRAM RUN
instrument; VIMOS
sub-program: | CONVERT
on order: 2001-01-22T23_43_35.000-014.mmj

resumed on: 2003-03-20 11:20:52
stopped on: 2003-03-20 11:22:44

suspended orders to be completed
manufacture | 2001-01-22T23_43_35.000-07 4.rmmj
inser

discard

CLOSE

The top form reports the instrument name, the name of the last program run (i.e. one of the main functions in the main |
task bar described in sedion 6.1.5), the relevant order (job file) if applicable, the time the function was garted (or
resumed) and the time the function was gopped (or suspended) as applicable.

The bottom form reports the “suspended” or “pending” orders (job files), where this means they are present in the MHS |
work area (they have been transferred from the Staging area ad are no longer visible to MCS, appeaing to it as “in
progress'). In particular MI] and MDJ can only be suspended, while an MM] can also be pending when the convert
phase is terminated and the store phase is pending.

6.1.5 Main task bar

The MAIN TASK BAR is the basic interfaceto MHS functions after the start form. It presents the name of the instrument in |
the title bar, and a sequence of buttons, divided into threegroups:

. Query buttons (always adive unlessthe entire task bar is disabled )
* VIEW ORDERS : gives accessto the window described in sedion 6.1.3
« VIEW LOG gives accesto the MHS log as described in sedion 6.1.2
e LAST ACTION gives accessto the window described in sedion 6.1.4

Function buttons (only one or some of them can be adive & any one time to leal the operator through the various

phases)
¢ CONVERT gives accessto the file mnversion stage (first stage) of the mask manufaduring cycle (see
sedion 6.1.6)
¢ STORE NEW MASKS gives accessto the store function (last stage of the mask manufacturing cycle; see
sedion 6.1.7)
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* IC PREPARATION leads the operator through the two stages of the mask insertion cycle (see sedion
6.1.8)

« MASK DISCARD gives accessto the discard function (mask discard cycle, seesedion 6.1.9)

« RECOVERY givesaccessto afront end page switching among the various recovery functions (seesedion
6.1.10)

. The EXIT button

The main task bar is always present in the top part of the screen, while the rest of the screen is occupied by function-
spedfic windows.

B YIMOS - MASK HANDLING SYSTEM 6.0 Hi=] 3
CONVERT
VIEW VIEW LAST IC PREPARATION ‘ MASK DISCARD ‘ RECOVERY ‘ EXIT ‘
ORDERS| LOG | ACTION STORE NEW MASKS |

The following colour coding convention isin use for buttons :

*  Query buttons, drealy adive (unlessthe entire task bar is disabled, which occurs during criti cd intervals like robat
movements and barcode reader adivation), have an yell ow badground

. They bemme green as on as adivated, and this button remains © while adive, and until a new function is
adivated (to remind the operator of the last function operated)

*  TheEXIT button hasared background

6.1.6 Convert

The convert form appeas in the lower part of the screen as ©0on asthe CONVERT button is pressed. It is divided into
threerows, a button row, a “NEXT ACTION” hint box and a humber of information boxes. The form shown here has the
look typicd of the end of the conversion. If a store sesson is arealy adive on a MM J order, the program won't start (a
POPUP will ask for user acknowledgment and exit).

The button row contains the instrument name, and the foll owing buttons:

. SELECT AND RETRIEVE button : thisis adive & beginning to cdl the order seledion form, and transfer all
aswciated files from the Staging area to the MHS work area Once the transfer is completed the button is
inadivated and the next one becomes adive. If no MM J orders exist, or if their transmisson from MCS appeas to
be incomplete, a POPUP will ask to adknowledge program termination. If an MSFfileismissngit is Kipped after
aPOPUP has requested acknowledgment.

e TRANSLATE hbutton : is used to start a loop converting all MSF files into Gerber format files. Once the
conversion is completed the button is inadivated and the next one becomes adive. Files which gve cnversion
errors are skipped after a POPUP has requested adknowl edgment.

e« SUBMIT button : is used to start a loop (described below) which submits one Gerber file & a time to the
CircuitCam program (described in 6.4) for generation of the LMD formet files. If there ae no Gerber filesat all, a
POPUP will ask to adknowledge program termination.

* Thereisaso ayellow toggle button on top d the previous one, which aternates between BATCH MODE (default)
and INTERACTIVE MODE of operation of CircuitCam.

. END button : this can be used at any time to suspend or terminate the wnvert function. A suspension occurs
whenever atermination is requested and the threephases (retrieval, translation and LMD generation) have not been
compl eted.
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®.VIMOS - MASK HANDLING SYSTEM - [CONVERT FROM msf TO Imd FILES] C[o[=]
view || vEw || LasT ‘ ‘ ‘ ‘

ORDERS LOG ACTION |
BATCH MODE |
VIMOS ‘ o
NEXT ACTION
click END %
MASK MANUFACTURING ORDER machine slit Gerber files LPKF cutting # of free slots in Storage Cabinets
bo00-01-10T23_43_35.000-220 files files sC1 SC2 SC3 SC4
Bfiles Bfiles Bfiles 0 0 0 0
T 100220 1_100220.msf 1_100220.ghr 1_100220.LMD masks to be manufactured
yanneed 2200220 msf 2200220.gbr 2_200220.LMD quadr 1 | quadr2 | quadr3 | quadr 4
= 3_300220.msf 3_300220.glr 3_300220.LMD > > > >
3_3n0z2o 4400220 rmst 4_400220.gbr 4_400220.LMD
4_400220 5_100221.msf 5_100221.gbr 5_100221.LMD
5_100221 B_200221 msf B_200221 gbr 5_200221.LMD
6200221 7_300221.msf 7_300221.gbr 7_300221 LMD CRASH
;‘333331 8400221 mst 8_400221.gbr 8_400221.LMD

The information boxes are aranged in columns from left to right as foll ows :

. Mask Manufacturing Order : one box contains the name of the aurrrent MM J file (when loaded), another one the
number of masksin the order, and alist box the mask identifier of all masks.

. Machine dlit files : one box with the number of MSFfiles acdually retrieved, and alist box with their names.

*  Gerber files: one box with the number of Gerber files siccesSully converted and alist box with their names.

. LPKF cutting files : one box with the number of LMD files siccesfully generated, and alist box with their names.

 #offreedots: 4 baxes with the number of freedlots (out of 100avail able) in ead quadrant of the SC to allow to
ched thereis aufficient spacefor the new masks.

. masks to be manufactured : 4 baxes with the number of MSFs validly read broken down by quadrant

The CRASH button is for debuggng purposes and will be removed.

The manufaduring order selection form is a typicd example of order seledion form. It is a modal form taking focus
until dismissed. It presents the user with a list box of the MM J files submitted by MCS in the Staging area A “NEXT
ACTION" hint box suggests the typicd adion which is to seled the first order and click OK. One can extraordinarily
seled another order, or use the CANCEL button to adknowledge éort of the seledion (which will cause termination of
the aonvert program).
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MANUFACTURING ORDER SELECTION
VIMOS MASK MANUFACTURING ORDERE | [

c000-M-10T23_43 0K
2000-01-1 DT23_44_12.DDD 458

2000-01-10T23_45_158.000-455
2000-01-10T23_46_14.000-460

CANCEL

NEXT ACTION

Select the manufacturing order (default is the first one) and click OK

The LMD file generation via CircuitCam (in either batch or interadive mode) is asssted by a loop which uses the
following popup menu form, which shows in two list boxes the preexisting Gerber files and the dready creaded LMD
files. One button (varioudly labelled START, CONTINUE, or END) allows to cdl CircuitCam on the next Gerber file
or to terminate, while aSUSPEND button all ows to suspend the entire mnvert function. As usual foll ow instructionsin
the “NEXT ACTION” hint box.

CircuitCam - .Imd file generation

UIMOS Gerber files LMD files

. CONTINUE

SUSPEND

NEXT ACTION
Click CONTINUE for next .Imd file generation.
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6.1.7 Store

The store form appeas in the lower part of the screen as oon as the STORE button is pressed. It is divided into three
rows, a button row, a “NEXT ACTION” hint box and a number of information boxes. The form shown here has the look

typicd just after initialization. This phase canot start if convert has not been terminated (in this case aPorPupP will

ask adknowledgment and exit).

The button row contains the instrument name, and the foll owing buttons:

INITIALIZE button ; thisisadive & beginningto set-up the connedion with the SC barcode reader, and verify the
presence of the files prepared by the previous convert stage. Absence of files to store will cause program
termination after adknowledgment.

NEXT MASK button : is used to start the procedure to store a(newly manufadured) mask in the SC. The 4 masks
of amask set are typicdly stored oneimmediately after the other.

SUSPEND button : it shall be used to exit, after confirmation, from st or e in al cases the MHS has to perform
more urgent functions, but the processng of the masksin the aurrent MM Jis not yet finished..

END button : this must be used only for the definitive termination of a MM J, sinceit will delete the order and all
asciated files, and make available the MMT report to MCS. If not al masks in the arrent MM J have been
stored, the operator will be notified in the "NEXT ACTION" area and asked a double confirmation viatwo POPUPS.
A single POPUP for confirmation occurs in the other cases.

B VIMOS - MASK HANDLING SYSTEM - [STORE NEW MASKS] Hi=]E3
VIEW VIEW LAST ‘ ‘ ‘
ORDERS| LOG | |acTION

|
VIMOS NEXT MASK SUSPEND ‘ END

NEXT ACTION
click NEXT MASK
STORAGE CABINETS MASK MANUFACTURING ORDER
SCTI SCTZ SCT3 SCT4 2000-01-10T23_44_12.000-458 ‘ masks to store ‘ Aot ‘
B masks B masks B masks B masks -
Imd files

100001 200001 300001 200001 To0z04 To0z04 ‘ # of mask stored in the current run ‘ 0 ‘

100004 200004 300004 400004 200204 200204
100009 200009 300009 400009 300204 300204
100010 200010 300010 400010 400204 400204
100011 200011 300011 400011
100012 200012 300012 400012

CRASH

The information boxes are aranged in columns from left to right as foll ows :

Storage Cabinet : 4 colour coded list boxes with the identifiers of all masks in the SCT (and their number).
Updated at any new mask storage.
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*  Mask manufacturing order one box with the name of the arrent MM J file, a list box with the mask identifiers
(which will be ‘ticked’ when stored), and another one with the relevant LMD fil es.

. masks to store : one box giving, intheformn of p the indicaion of how many (n) valid LMDs are present on
MM CU for manufaduring with resped to the total number of masks (p) in the MM J order.

o # of masks stored : one box with the total number of masks gored (inclusive of those stored before a cash or a
suspension of the store function).

The CRASH button is for debuggng purposes and will be removed.
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6.1.8 IC preparation

The processng of amask insertion order is atwo stage process First all masks not required to be inserted in the IC have
to be unloaded into the SC. Then the masks not already present in the IC have to be loaded from the SC. The IC
PREPARATION function will | ead in a software asssted way throughthe two stages as appropriate. Typicdly one will
go throughthe unl oad and | oad phases in order, but one may ‘jump in’ the procedure acording to the content of
MIJand IC, and to the previous course of adion.

6.1.8.1 Unload

The IC unload form appeas in the lower part of the screen as on as the IC PREPARATION button is pressed and
thereis no pending M1J, or if unl oad is not terminated. It is divided into threerows, a button row, a “NEXT ACTION”
hint box and a number of information boxes. The form shown here has the look typicd just after initialization.

B YVIMOS - MASK HANDLING SYSTEM - [INSTRUMENT CABINET UNLOAD ]

VIEW VIEW
ORDERS LOG

LAST
ACTION

ICs UNLOADING END
VIMOS ‘ ‘

NEXT ACTION
click ICs UNLOADING to begin the UNLOAD procedure.

MASK INSERTION ORDER INSTRUMENT CABINET TABLES STORAGE CABINET TABLES
2000-01-10T23_43_35.000-400 # ICT1 ICT2 ICT3 ICT4 S5CT1 5CT2 SCT4 SCT4

1 (100211 200211 300211 400211 100001 200001 300001 400001

2 |empty ermpty ermpty ermpty 100110 200110 300110 400110

THETh 3 |empty armpty armpty armpty 100120 200120 300120 400120

AT 4 |empty ermpty ermpty ermpty 100210 200210 300210 400210

200110 5 |empty empty empty empty 100211 200211 300211 400211
CRASH 200110 B |empty empty empty empty
7 |empty ermpty ermpty ermpty
g |empty armpty armpty armpty
9 |empty ermpty ermpty ermpty
10{empty empty empty empty
%\ 11 |empty ermpty ermpty ermpty
12 |empty ermpty ermpty ermpty
13 |ermphy ermpty ermpty ermpty
14|empty ermpty ermpty ermpty
15|empty empty empty empty

masks to unload
100211 200211 300211 400211
ROBOT STATUS
Robot ready to receive a command
ROBOT CURRENT POSITION
UNDEFINED

The button row contains the instrument name, and the foll owing buttons:

. RETRIEVE button : adive & beginning to cdl the order seledion form, and get the M1J from the Staging areato
the MHS work areg it aso sets-up the connedion with the (SC and stand) barcode realers and with the MHS
robat, and loads the SCT and ICT content. During this phase it also prompts the operator to know if the ICs in use
belong to the prime or spare set via a |C configuration form.Then the button is inadivated and the next one
becmmes adive.

. IC UNLOADING button : is used to start aloopwhich leals the operator throughthe unloading of masks from the
IC and their storage badk into the SC . Unloading occurs one quadrant at atime.

. END button : this can be used at any time to suspend or terminate the unl oad function. The function will be
suspended if not al masks have been uroaded. In this case aresume of the IC preparation will offer the
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oppatunity to unload the missng masks. Termination may instead passcontrol to the | oad function (typicdly),
or diredly generate aMIT report for MCS and delete the M1J if there ae no further masksto load into ICs.
The CRASH button is for debuggng purposes and will be removed.

The information boxes are aranged in columns from left to right as foll ows :

Mask Insertion Order : one box contains the name of the aurrent M1J file (when loaded), another one the number
of masks in the order, and a list box the mask identifier of al masks. The identifiers are acompanied by a mark
which can be ok if themask isalready in IC, <= if the mask hasto be moved from SCto IC, and ?? if the mask is
not recorded in the SCT or ICT tables (error).

Instrument Cabinet : 4 top colour coded list boxes with the mntent of the 15 dots in ead quadrant ICT (where a
dot may be dso empty), plus 4 (bottom) colour coded list boxes with the list of masks to be unloaded, built

dynamicdly as a complement fromthe MIJand ICT content

Sorage Cabinet : 4 colour coded list boxes with the identifiers of al masks in the SCT (and their number).

Updated at any new mask storage.

Robot status and position, 2 baxes containing the decoded value of the last status readout, and the last commanded
Z-displacement unit position (one of undefi ned, hore, | oad or quadrant q sl ot n) inclusive of a

reminder of the cabinet set defined in the 1C configuration form

The insertion order selection formis $milar in appeaance and usage to the MM J order seledion form. Only it usually
contains only one MI1J supplied from MCS (the presence of more than one requires a dired inquiry with the MCS
operator to dedde the mrred priorities). In addition it always contains the nul | MIJ, which is used to fully unload the
ICs from any mask they contain, whenever an empty IC is required for maintenance The nul | MIJ cannot be deleted,
but can be seleded at any time, even if other ordersare present,to perform autonomous maintenance .

INSERTION ORDER SELECTION

NIMOS MAGSK INSERTION ORDERS
2000-01-10T23_k0_10.000-500 OK

2000-01-10T23_K0_10.000-301
2000-01-10T23_60_10.000-302
2000-01-10T23_60_10.000-303
2000-01-10T23_60_10.000-504
2000-01-10T23_60_10.000-5305

nul CANCEL

NEXT ACTION

{ insertion orders are present. Only one can be executed.
Verify what is to be done, select it and click OK

The IC configuration form shows up in the form reported below. It is compulsory for the operator to verify if the ICs in
use for each quadrant belong to the original set (A) or the new spare set (B). If the last recorded configuration shown on
the screen (in the example ABBA) matches the current one just press the NO CHANGE button.

If instead it does not correspond click on MODIFY : this enables editing of the configuration via the round toggle buttons
A and B (for each quadrant).When finished click the STORE button, which has replaced NO CHANGE, to proceed .
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For wverification the IC set one quadrant IC belongs to will appear in the robot current position box when the robot has

reached a given IC slot, and will also be available via the View Table function (see 6.1.10.7).

INSTRUMENT CABINET CONFIGURATION

VIMOS
Current INSTRUMENT CABINET configuration
_@ A (original) | | O A({original) | | O A (original) | | & A (original)
O B (spare) ® B (spare) ® B (spare) O B (spare)
MODIFY NO CHANGE
NEXT ACTION

Two sets of Instrument Cabinets are available: A (original) and B (spare)

The Instrument Cabinets currently in use are shown as selected
Click MODIFY to change or NO CHANGE to confirm the current configuration

6.1.8.2 Load

The IC load form appeas in the lower part of the screen when the unload phase is terminated or diredly (after
adknowledgment) when the IC PREPARATION button is pressed and there ae no masks to be unloaded. It is divided
into threerows, a button row, a “NEXT ACTION” hint box and a number of information boxes. The form shown here has
the look typicd just after the automatic initialization (set-up of the mnnedion with the SC and IC barcode realers and
the MHS robat, and loading of the SCT and ICT content).

The button row contains the instrument name, and the foll owing buttons:

. NEXT MASK button : is used to start the procedure to search a mask in the SC and load it into the IC. Loading
occurs one quadrant at atime.

« MASK FOUND : it isnormally inadive. It is adivated as $0n as the barcode reader locetes the mask in the SC.
The operator must pressit to adknowledge this in order to continue.

. MASK NOT FOUND : it is normaly inadive. It is adivated as 0on one presses NEXT MASK, and alows the
operator to interrupt aseach. It is disabled as 0n as the barcode reader locaes the mask in the SC.

*  END button : thisistypicdly used for the definitive termination of aMI1J, when it will delete dl associated files,
and make available the MIT report to MCS. If not al IC quadrants and dots have been processed (either
successfully or not), the load function isinsteal suspended.

The information boxes are aranged in columns from left to right as follows :
. Mask Insertion Order : one box contains the name of the aurrent M1J file (when loaded), another one the number

of masksin the order, and alist box the mask identifier of all masks. An x will mark masks already in IC after the
unload phase. A + will mark any mask loaded in I C during this phase.
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»  Sorage Cabinet : 4 colour coded list boxes with the identifiers of al masks in the SCT (and their number).
Updated at any mask removal.

*  Instrument Cabinet : 4 colour coded list boxes with the cntent of the 15 dots in ead quadrant ICT, updated at
ead mask loading.

. Robot status and position, 2 bakes containing the decoded value of the last status readout, and the last commanded
Z-displacament unit position (one of undef i ned, hore, | oad or quadrant q sl ot n)

@ YIMOS - MASK HANDLING SYSTEM - [INSTRUMENT CABINET LOAD ]

CONVERT
et o) | ]
ORDERS| LOG || AcTION [ STORE NEW MASKS |

VIMOS NEXT MASK MASK FOUND MASK NOT FOUND

NEXT ACTION

Click NEXT MASK

MASK INSERTION ORDER STORAGE CABINET TABLES INSTRUMENT CABIMET TABLES
2000-01-10T23_43_35.000-410 SCT4

400001
400110
4007120
400210
400211

ROBOT STATUS
Robot ready to receive a command
ROBOT CURRENT POSITION
UNDEFINED

The CRASH button is for debuggng purpases and will be removed.
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6.1.9 Discard

The discard form appeas in the lower part of the screen as oon as the DISCARD button is pressed. It is divided into
threerows, a button row, a “NEXT ACTION” hint box and a humber of information boxes. The form shown here has the
look typicd in the middle of the procedure.

B VIMOS - MASK HANDLING SYSTEM - [MASK DISCARD] Hi=1E3

VIEW VIEW
ORDERS LOG

SEARCH ABORT
VIMOS ‘ MASK ‘ ‘ SEARCH

LAST
ACTION

END ‘

NEXT ACTION
Click SEARCH MASK
ks
MASK DISCARD ORDER STORAGE CABINETS
2000-01-10T23_50_07.000-500 CRASH SCTI SCT2 SCT3 SCT4
THin04 200004 300004 400004
100003 200009 300009 400009

100010 200010 300010 400010
100011 200011 300011 400011
100012 2000z 3000z 400012
100104 200104 300104 400104
100105 200105 300105 400105
100110 200110 300110 400110
100204 200204 300204 400204

100002
100003 x
200002
200003 x
30000z
300003
400002
400003

The button row contains the instrument name, and the foll owing buttons :

* RETRIEVE hutton : thisis adive & beginningto cdl the discard order seledion form (not shown, similar to the
manufaduring order seledion form), and get the MDJ from the Staging areato the MHS work areg it also sets-up
the mnnedion with the SC barcode reader, and loads the SCT content. Once dl this is completed the button is
inadivated and the next one becomes adive.

. SEARCH MASK button : is used to start the procedure to seach a mask in the SC for discard. Discarding occurs
one quadrant at atime.

« MASK FOUND : it isnormally inadive. It is adivated as $0n as the barcode reader locetes the mask in the SC.
The operator must pressit to adknowledge this in order to continue.

. ABORT SEARCH : it isnormally inadive. It is adivated as oon one presses SEARCH MASK, and all ows the
operator to interrupt aseach. It is disabled as 0n as the barcode reader locaes the mask in the SC.

. END button : this must be used only for the definitive termination of a MDJ, sinceit will delete dl associated
files, and make available the MDT report to MCS. If not al masks in the arrent MDJ have been processed, the
operator will be asked twice for confirmation, otherwise only once If this button is pressed before an MDJ has
been retrieved the discard function is aborted.

The information boxes are aranged in columns from left to right as foll ows :
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. MaskDiscard Order : one box contains the name of the aurrent MDJ fil e (when loaded), another one the number of
masks in the order, and a list box the mask identifier of all masks. An x will mark masks already discarded.

*  Sorage Cabinet : 4 colour coded list boxes with the identifiers of al masks in the SCT (and their number).
Updated at any mask removal.

The CRASH button is for debuggng purposes and will be removed.

6.1.10 Recovery

The recovery function master form appeasin the lower part of the screen as on asthe RECOVERY button is pressd.
It contains the “NEXT ACTION” hint box, the instrument name, an END button, and 6+2+ 1 function buttons:

B VIMOS - MASK HANDLING SYSTEM 6.0 - [RECOVERY FUNCTIONS MASTER FORM] M=l E3

VIEW VIEW
ORDERS LOG

LAST
ACTION

STORAGE CABINET STgm’(‘fLEE mBS'EET OFF-LINE MASK
RESCAN INGLE MAS! IDENTIFYING

INSTRUMENT CABINET STQE‘SEEE mg::‘ET OFF-LINE MASK
RESCAN CLE MASH SEARCHING

YIEW INSTRUMENT CABINET AND
STORAGE CABINET TABLES

ENABLE OR DISABLE INSTRUMENT
CABINET SLOTS

NEXT ACTION
Click the recovery function to be started. For each function a specific interface form will be opened.
Click END to exit RECOVERY FUNCTIONS MASTER FORM.

MOYE ROBOT TO LOADING
POSITION

*  STORAGE CABINET RESCAN invokes the Rescan recovery function (seesedion 6.1.10.1)

. INSTRUMENT CABINET RESCAN invokes the Rescanl C recovery function (seesedion 6.1.10.2)

»  Storage Cabinet SINGLE MASK INSERTION invokes the Insert recovery function (seesedion 6.1.10.3), equivalent
to amanual Store of asingle mask

. Storage Cabinet SINGLE MASK REMOVAL invokes the Remove rewvery function (see sedion  6.1.10.4),
equivaent to amanual Discard of asingle mask

o Off-line MASK IDENTIFYING invokes the Identify function (seesedion 6.1.10.5) used to rea the bar code of a
singe mask

. Off-line MASK SEARCHING invokes the Seach function (seesedion 6.1.10.6) allowingto locate anamed mask in
the SC

*  VIEW INSTRUMENT CABINET AND STORAGE CABINET TABLES invokes the View Table function see section
6.1.10.7) allowing to verify the content of ICT and SCT without any further action

*  ENABLE OR DISABLE INSTRUMENT CABINET SLOT invokes the Enable or Disable function see section 6.1.10.8)
allowing to declare a given IC slot as out of use or to restore it to normal use
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*  An additional button MOVE ROBOT TO LOADING POSITION is used to unload the IC holder from the MHS robat
(better, to move the roba platform to the unload pasition, alowing to remove the IC holder). Thisis normally done
by the IC preparation or Rescanl C functions, thus this function is provided only for contingencies.

6.1.10.1 RescanSC

The Sorage Cabinet rescan form has the following look, and allows to remnstruct the content of the SCT based on the
list of masks adualy stored in the SC. Its appeaance and usage should be self explanatory. The form shown here has
the look after one quadrant has been processed and before the scan of the second is garted. It contains VIEW LOG and
LAST ACTION buttons snce the main task bar is inadive during a modal form. It contains an INITIALIZE button to
conned the SC barcode reader. The SCAN START button begins the rescan loop. An additional button WRONG MASK
FOUND is normally invisible and appeas only when it is necessry to seach and remove amask stored in the wrong
quadrant. The END button returns to the recovery main form.

LAST ACTION

NEXT ACTION

SC1 SC2

| number of rasks currently inserted in SC 5 masks

5 masks

|
| | | SC#| maskcode
| number of rmasks identified in right 3C |

100210
100120
100211

|
|
|
100110
100001

SCAN SC MESSAGE Scl2

Please countthe masks currently inserted in the WIMOS 0K
Storage Cabinet 2 -
and type the number in the input box,

. > |
Cancel will abartthe program ance
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6.1.10.2

RescanlIC

The Instrument Cabinet rescan form has the foll owing look, and allows to reconstruct the content of the ICT based on
the list of masks adually stored in the ICs. Its appeaance ad usage should be self explanatory. The form shown here
has the look after a few dots of the first quadrant have been scanned. It contains VIEW LOG and LAST ACTION
buttons gnce the main task bar is inadive during a modal form. It contains an INITIALIZE button to conned the stand
barcode reader and the roba. The FIRST|NEXT SLOT button moves the roba to the next IC slot. Two additional buttons,
SLoT EMPTY and EXTRACT, alow to tell whether the slot is empty or contains a mask (in which case its identifier is

read by the barcode reader). The END button returnsto the recovery main form.

The INITIALIZE button also prompts the operator to know if the ICs in use belong to the original or spare set via a |

configuration form identical to the one described in 6.1.8.1.

w, INSTRUMENT CABINETS RESCAN

=1 E3

VIEW LOG
VIMOS
LAST ACTION
NEXT ACTION
Click NEXT SLOT
slot]  IC1 IC2 IC3 IC4
1 |empty NEXT SLOT
2 |empty
3 |100003
4
5
6
7
8
9
}'1] ROBOT STATUS
+ 12 | Robot ready to receive a command
}3 ROBOT CURRENT POSITION
15 IC1 slot 3
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6.1.10.3 Insert

The insert recovery modal form has the foll owing look, and all ows to store manually one or more masks in the SC. Its
appeaance and usage should be self explanatory. It contains VIEW LOG and LAST ACTION buttons snce the main
task bar isinadive during a modal form. It contains an INITIALIZE button to conned the SC barcode reader and load
the SCT content. The INSERT button starts a loop by which the operator can store one (or more) masks. The END
button returns to the recovery main form.

STORAGE CABINET SINGLE MASK INSERTION
VIMOS . END
LAST ACTION ‘
NEXT ACTION
Click END
9 masks 9 masks 9 masks 10 masks
SCT1 SCT?2 SCT3 SCT4 %
100204 200204 300204 400001
100104 200104 300104 400204
100004 200004 300004 400104
100105 200105 300105 400004
100110 200110 300110 400108
100009 200009 300009 400110
100070 200010 300010 400009
100011 200011 anoo1 400010
100012 200012 300012 400011
400012
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6.1.10.4 Remove

The remove recovery modal form has the foll owing look, and allow to dscard manually one or more masks in the SC.
Its appeaance and usage should be self explanatory. It contains VIEW LOG and LAST ACTION buttons $ncethe main
task bar isinadive during a modal form. It contains an INITIALIZE button to conned the SC barcode reader and load
the SCT content. The REMOVE function starts a loop ky which the operator can discard one (or more) masks. The
MASK FOUND and MASK NOT FOUND buttons are used asin usual SC seaches (see 6.1.9 or 6.1.8.2). The END
button returns to the recovery main form.

STORAGE CABINET SINGLE MASK REMOVAL

VIEW LOG
IVIMOS REMOVE
LAST ACTION

NEXT ACTION
Click REMOVE

I masks 9masks 9 masks 10 masks

5CT1 5CT2 5CT3 5CT4
100204 200204 300204 400001
100104 200104 300104 400204
100004 200004 300004 400104
100108 200108 300105 400004
100110 200110 300110 400105
100009 20000y 300009 400110
100010 20000 3oooia 400009
100011 200011 300011 400010
100012 2oomz ooz 400011

400012

The identifier of the mask to be removed is passed by the user via apopup like this

il SINGLE MASE REMOYAL I

Twpe the bar code of the mask to remowe and click OK 0K
Cancel or null entry will exitthe program

Cancel

l400001]
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6.1.10.5 Search

The search recovery modal form has the foll owing look, and all ow to locate manually one or more masks in the SC for
maintenance purpase. Its appeaance and usage should be self explanatory. It contains an INITIALIZE button to conned
the SC barcode reader. The SEARCH function starts a loop using the barcode reader The MASK FOUND and STOP
SEARCH buttons are used as in usual SC searches (see 6.1.9 or 6.1.8.2 or 6.1.10.4). The END button returns to the
recovery main form.

VIMOS T AL SEARCH IyiilsrfD SSEIE{F(;H END
[}
NEXT ACTION
Click SEARCH to search another mask
Click END to exit the program
|
|
MASK TO FIND
100204
The mask 100204 has been found

The identifier of the mask to be searched is passed by the user via apopup similar to the one described in 6.1.10.4. Its
name and the status of the search appea in two baxesin the lower part of the form.
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6.1.10.6 Identify

The identify recovery modal form has the following look, and alow to read manually the barcode identifier of one or
more masks inserting it in the MHS roba deaoding stand (note that the Z-displacament unit is not used). Its appeaance
and usage should be self explanatory. It contains an INITIALIZE button to conned the mask stand barcode reader The
IDENTIFY function puts the barcode reader on wait until a mask isinserted (the resulting identifier is siowninabox in
the lower part of the form). The END button returns to the recovery main form.

OFF-LINE MASK IDENTIFICATION

VIMOS INITIALIZE IDENTIFY END

NEYT ACTLHOM

[ OFF-LINE SINGLE MASK IDENTIFICATION |

Do wou want to identify another mask?

MASK BAR CODE READING
300001

The form shown here shows also the popup which asks to continue the loop through more masks.
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6.1.10.7 View Table

The View Table recovery modal form has the following look, and allows to inspect the current content of the ICT and
SCT (as well as a reminder of the cabinet set to which IC belongs, as defined by the last invocation of the |C
configuration form), without the need to invoke an order processing function or another recovery function. This is more
a query function then a proper recovery action, but it has been felt appropriate to make it accessible from the Recovery
form since it can be used easily to verify the result of other recovery actions (e.g. in the example picture one can verify
which IC slots have been declared out of use.

The only possible course of actions (as instructed in the”NEXT ACTION” box) is to click CLOSE to return to the
recovery main form.

INSTRUMENT CABINET AND STORAGE CABINET TABLES

VIMOS CLOSE
INSTRUMENT CABINETS STORAGE CABINETS
sit] @1 [ @2 | @3 [ Q4 Q1 Q2 Q3 Q4
— — 100001 20000 3000 400001
|A(ur|g|nﬂl)| B(spare) | B(spare) |A(ur|g|nﬂl)|

1 100101 Ermpty 3001 400101

2 |emphy 200101 emphy emply

3 |emphy emply emphy emply

4 |empty emply emphy emply

5 |empty emply emphy emply

6 |empty emply emphy emply

7 |emphy emply emphy emply

8 |empty emply emphy emply

9 |empty emply emphy emply

10 |emphy emply emphy emply

11 |empty emply emphy emply

12 |empty emply emphy emply

13 |empty emply emphy emply

14 |empty emply emphy emply

15 |empthy emply emphy emply

NEXT ACTION
Click CLOSE
6.1.10.8 Enable or Disable IC slots

The Enable orDisable recovery modal form has the following look, and allows to declare one or more IC slots as “out of
use” or to restore them to normal usage. Out of use slots will be ignored during IC mask loading.

When one invokes the form one sees the current situation and can just click CLOSE to return to the recovery main
form without any change.

Otherwise one can click on one of the two active buttons, namely DISABLE slots to toggle any number of IC slots from
empty to out of use, or ENABLE SLOTS to toggle any number of IC slots from out of use to empty.

One then just clicks on any number of slots in the ICT lists, and presses the active STORE button to commit the
toggle.
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At any time one can click CLOSE to return to the recovery main form, aborting the changes if no STORE was
performed yet...

Note that only empty slots can be declared out of use, and only out of use slots can be enabled (otherwise an error will be

generated any time one tries to operate on a slot containing a mask).In practice this means that slots to be declared out
of use shall have been physically emptied before by any appropriate MIJ.

Instrument Cabinet Slots ENABLE / DISABLE

INSTRUMENT CABINETS NEXT ACTION
slot o Q2 Q3 Q4 Select the slots to be DISABLED (entry = out_of_use)
1100001 (200001 3000Mm 400001 NO SELECTION = NO CHANGE
: empty and click STORE
empty
4 |emptly
5 |empty
B |empty emphy empty empty
7 |empty efmpty ety empty
8 |empty emphy empty empty
9 |empty emply empty emphy
10 |(empty empty empty empaty
11 |empty emply empty emphy
12 |empty efmpty ety ety
13 |empty emply empty emply
14 |empty empty empty empty STORE
15 |empty emphy empty empty

Note that performing an IC rescan will not handle out of use slots (since they should be physically empty, they are likely
to be flagged as such). Therefore if one wants to disable some IC slots after an IC rescan (which has mapped the physical
content to the ICTs), one shall invoke the Enable or Disable function.

6.2 Cut Manager
The Cut Manager software runs on the computer designated as MM CU.

The Cut Manager is darted clicking on the relevant icon (or using the start menu shortcut or the following DOS-level
command C: \ Mrusw\cut ). Asaresult a start form (not shown, very similar to the one described in 6.1.1, except that
the LAST ACTION button is missng) appeas.

The start form, acompanied by a LPKF switch-on popup appeas on the screen as siown here. Note it does not occupy
the aitire screen (it is not maximized) because the program requires the Windows NT task bar to interad with
Stencil Master. The cntingency case when an LMD file is arealy present in the arrent diredory (after a aash or
suspend ?) istreded in sedion 8.1.3.8.

The Cut Manager works in strict conjunction with Stencil Master, the program controlling the LPKF machine (this
program mekes critica uses of the ammmunication ports, and therefore need to exist in a single instance. Never operate
it manually when Cut Manager is runring). When you click OK StencilMaster will be started (as described in  6.5)
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unless it is already running (in which case you have to acknowledge a warning message), then the Cut Manager main |
form will be iconized.

[ vIMOS | END

MASEK from
NEW MASK ARCHIVE VIEW LOG

Files available for File ready to be Files from archive
new masks IMENBTEN hie for maclk

manufacturir [EALLEUED E1 g0 (St o

1_1000030md : o
1100004 Irnd OF. button will start Boardhaster and will iconize Cut Manager.

1 100005.0md “r'ou can then switch on the LPKF lager machine.
1_ 100006 Imd After that, please reactivate Cut Manager clicking on the ican atthe screen bottom.

1100007 Imd .
2 200003 Imd Cancel button will EXIT Cut Manager.

2_200004.Imd

2_200005.0md Cancel
2_200006.Imd

2_200007.Imd
3_300003.Imd
3_300004.Imd

3_300008.0md
3_300008.1md

NEXT ACTION
Click NEW MASK or MASK from ARCHIVE

Oncethe laser machine is on, re-adivate Cut Manager clicking on its entry on the Windows NT task bar at the bottom of
the screen. Thiswill show again the main form, which is described here. Besides the usual “NEXT ACTION” hint box, the
form includes a sedion with threeli st boxes and a few selection buttons, and a @lumn on the right with action buttons.

In the seledion sedion there ae the foll owingitems (left to right, top to batom)

. box indicating the instrument name

. NEW MASK button. This is adive when no mask is €leded for manufaduring. Click this button to activate the
incoming folder list, and then click on one of the files to select it.

. IMPORT THE SELECTED FILE button. This is adivated by the previous sledion of a new mask. Click on it to
transfer the filein the Cur r ent work areafor manufadure via Stencil Master.

»  Incoming folder list box with the list of ‘new’ LMD files available for manufacturing. These are the files just
produced by the MHS convert function (see  6.1.6) and corresponding to the mask in the current MM]J order.
Note that the mask identifiers are prefixed with a sequence number indicating the preferred order of
manufacturing. This list box is activated by the NEW MASK button

. Files ready list box. Contains the name of the LMD file present (if any) in the Cur r ent work area ad ready for
manufadure via Stencil Master. The presence of afile here adivates the adion button MANUFACTURE.

. MASK FROM ARCHIVE button. This also is adive when no mask is sleaed for manufaduring. this button to
activate the achive folder list, and then click on one of the files to seled it, if you want to re-produce amask whose
LMD filesisarealy in the achive.
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. IMPORT THE SELECTED FILE button. Thisis adivated by the previous sledion of a achive mask. Click on it to |
transfer the filein the Cur r ent work areafor manufadure via Stencil Master.

»  Archive folder list box with the list of al LMD filesin the achive. The LMDs for mask which have drealy been
manufadured are kept in the achive urtil adiscard order (MDJ) requests to delete them.

VIMOS e
MASK from
NEW MASK ARCHIVE VIEW LOG
IMFORT THE IMPORT THE
SELECTED FILE SELECTED FILE

Files awvailable for File ready to be Files from archive
new masks IMFORTED by for mask MANUFACTURE
manufacturing BoardMaster re-manufacturing the MASK
2_200003.Imd 1_100003.Imd
3_300003.Imd
4_400003.Imd

MASK DONE

RE-MANUFACTURE
THE SAME MASK

NEXT ACTION

The file 1_100003.Imd is ready to be imported in BoardMaster.

Click MANUFACTURE the MASK.

Cut Manager will be iconized and the control passed to BoardMaster.
After manufacturing termination, please reactivate Cut Manager.

Once amask (either new or from the achive) has been seleded for manufaduring (its LMD isin the arrent area ad its
name gpeasin the Filesreay list box) one can use the function buttons :

. END button (always adive) : causes termination of the Cut Manager program. A separate manual adion is
required to terminate Stencil Master and switch off the laser machine & described in sedion 7.6.

. VIEW LOG hutton (always adive) : is used to insped the log file (not shown), similarly to what described in
6.1.2)

. MANUFACTURE button (adivated when amask LMD fileis ready for manufaduring). Clicking on it will i conize
the main form, and therefore transfer control to the underlying Stencil Master screen. Proceed to manufacture the
mask as described in sedion 7.3.2, and when finished cdl bad the main form seleding Cut Manager clicking on
its entry on the Windows NT task bar. Then use one of the following two buttons.

. REMANUFACTURE button : (acive when a mask has been manufadured and not yet dismissed, i.e. immediately
after return from StencilMaster). If the mask just manufadured is defedive or damaged and must be fabricaed
again the operator must click this button and foll ow instructions.

. MASK DONE button : (adive when a mask has been manufadured and not yet dismissed). If the mask just
manufadured is OK, click on this button to dsmissits LMD file. The LMD file will be moved into the achive if
not aready there.
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6.3 Mirroring software

The mirroring program (runnng on the macines designated as MM CU and MHCU) will make abadup copy of

the entire work areaof a particular machine on a different macdine, to ease recvery in case of failures as described in

and in Maintenance Manual sedion 12.5, namely as follows:

. on MHCU the D drive will be mirrored to \ \ nmcu\ Dcl one, the D drive residing on MM CU, usually mapped as
the Gdrive

 on MMCU the E drive will be mirrored to\ \ mhcu\ Ecl one, the E drive residing on MHCU, usually mapped as
the Hdrive

The mi rroring program has no GUI, and can be invoked manually from the start menu shortcut or from a DOS
commend window (asC: \ M rror\ mirroring), but usualy will beinvoked (a)periodicdly in an automatic way by
Admi ni strator viathe AT command. Normally this is done aitomaticdly at boa time and requires no operator
intervention.

The program has no arguments, it will retrieve/build the necessary information (names of master and slave drives) from
a madine-dependent configuration file & described in Maintenance Manual sedion 11.4.4. The program will ensure
that any file or directory existing on the master drive is copied to the dave drive, that any file updated on the master will
be updated also on the slave, and that any file or directory deleted on the master will be deleted on the slave.

In order to start the mirroring program for periodic schedule, foll ow these instructions :

. log onasAdni ni st rat or (both onnmrcu and mhcu)

»  From Settings 0 Control Panel => Services ched that the Schedule serviceis garted (if not start it)

. From a DOS window isale the at command to chedk that the mirroring program is in the periodic schedule list
(normally it should be so automaticdly even after areboat)

o if not, invoke the C:\M rror\nirrorsetup. bat batch to insert it in the schedule list. Such batch is a
sequence of spacel commands of the form : at hh: nm /every:day mnirroring The batch contains
commands to run the mirroring program every 15 minutes (at times different on MM CU and MHCU), however
most of such commands will be cmmmented out. Remove the r emcomment to enable runring at a particular time.
Note that the batch contains also anet ti me command to synchronize the dock of MM CU to that of MHCU
(the latter is assumed master, sinceis the one mmmunicating with the IWS).

In order to verify that the mirroring program is functioning properly you can (also as Operator) verify the content of the
logfileC:\Mrror\mrror.| og. Thisfilewill record thetime i rroring runlast time, and any eventua file
copy or delete operation, as well as any unforeseen error. There will also be am rror. bak badkup of the previous
log. Only the two last runs will be logged. The log file will also contain the name of the acount under which the
program ran, and any info about mounting remote disks. Peadliar (unforeseen) errors are likely to provoke apopup to
appea (thisisallowed by the/i nteractiveflaginC:\M rror\mirrorsetup. bat).

6.4 CircuitCam

The LPKF CircuitCAM software runs on the computer designated as MHCU and will normally be used only in batch
mode, or anyhow as cdled by the MHS conver t function (seesedion 6.1.6).

The batch mode is the default operation mode in convert , it can also be invoked in a DOS window via the command
C:\ Lpkf 31\ Ccaml cam fil e. gbr or from the Explorer using drag-and-drop o a Gerber file icon onto the
CircuitCam desktop icon. In this cases the program converts fil e. gbr intofil e. LMD (in the same diredory)
without any user interadion and without any error chedking.

The interadive mode is invoked clicking on the desktop CircuitCam icon, in a DOS window if no file agument is
passd o from convert when the interadive togge button is enabled. In the latter case the operator will use
esclusively the button sequence described in the procedure per sedion 7.3.1. Usage of CircuitCAM for “spedal” masks
is described with the relevant proceduresin sedion 7.7.

For the rest the reader is referred to the LPKF online Help Fil es and supplied LPKF documentation [ref. 6].

The CircuitCam screen looks as follows :

There isamenu bar, one horizontal row of buttons and ather widgets, one verticd row of buttons divided in two panels,
a main gaphic aeg and a bottom bar. For items not described here refer to the spot help, on line help or LPKF
documentation .
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The functions normally used are in the File or Window menus, plus the Import button (second in the first horizontal
row), and the Export and Stencil calculation buttons (the top two in the second panel in the verticarow).

The graphicd display is initially blank. Once aGerber file has been loaded it shows the gertures and paths with a
simple mlour coding (green for aperturesin the SLI TS layer, red for apertures in the layer named BARCODE, cyan for
the CONTOUR layer). Apertures are displayed as fill ed areas. The concept of layer is described in sedion 5.6 and in
Maintenance Manual sedion 11.5.3

EZ CircuitCAM(STENCIL) - [Untitled1. LayoutiMailk
'Eile Edit “iew Insen Select Config “Window Help

D|Ch|c (R S[x| %] |&] <] ] -| - |

1@ ||| ]e

L

Selected=0 49.833 / 196.609 mm

The Stencil calculation button computes the autting path for any aperture or closed path.The resulting contour is drawn
in white, and corresponds to the adual path of the laser beam which will be written in the LMD file. The dove figure
corresponds to this gage (just before export to LMD). This is a beam radius inside the gerture wntour. Moreover for
apertures the aut begins at a point inside the gerture (in a part which will fal off, so that the initial burn will not
damage the goerture contour ; for paths not defined as aperture it is care of the programmer writing the Gerber file to
ensure asimilar arrangement).

6.5 StencilMaster

The LPKF Sencil Master software (repladng an ealier version cdled BoardMaster) runs on the computer designated as
MM CU and will normally be used as cdled by the CutManager (seesedion 6.2). The operator will use esclusively the
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button sequence described in the procedures per sedion 7.2, 7.3.2 and 7.6. Usage of StencilMaster for “speaa”
masks is described with the relevant proceduresin in sedion 7.7.
For the rest the reader is referred to the LPKF online Help Fil es and supplied LPKF documentation [ref. 7].

The StencilMaster startup presents a first "Start StencilMaster" popup. Reply OK only when instructed to do so in
sedion 7.2. Then reply OK to the second "Move head to reference point" popup.

If you want to run Stencil Master without switching on the LPKF laser macdhine, you must reply Cancel to the "Start
StencilMaster" popup, then twicereped the sequence of click on Stop, then Yes in the resulting popups. The program
will then runwithout communication with the machine (thisis useful only to inspea LMD files and should be otherwise
avoided)

The Stencil Master screen looks as follows :

Thereisamenu bar, threerows of buttons and ather widgets, amain graphic aea and a bottom bar. For most items (not
described here) there is a spot help moving the mouse on them.

The look presented here is with a standard mask loaded from an LMD file (the zoom has been arranged to show it all

-
using the View=>Zoom options and the button)

# Board Master [SL 600 MotionBus 5125-1] - <default>

| <unknown> gl s jIies e e | e ol e & e QA e

B KX o ) O 5 [
w90 ] oondoaas oos
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The buttons and widgets normally used are the File menu, the buttons in the second row used to stretch and release the
invar shed, the menuin the second row used to seled the Cutting Side or Outline phase, the All+ and Start buttons, and
the Configuration=>Calibrate item.

The graphicd display shows the gertures to be aut in the mask (it might be necessary to use ahigh zoom to seetiny
fedures like small holes, because of the limited resolution of the display). Apertures are usually displayed in a dark red
colour (when urseleded). They change @lour when seleded with the All+ button (or one of the other seledion buttons
if apeauliar procedure requires manual cutting of individual apertures). The Start button will start the cutting only of the
selected apertures. While they are aut, they change wlour again (note that the order of cutting seleded apertures is
chosen by the program outside of operator control)

6.6 Roughness meter

The Taylor-Hobson roughressmeter attached to the spar e computer and its relevant software used for quality control
is described in the routine maintenance sedion (seesedion 9.1)

6.7 Barcode reader configuration

The utility software used to configure the EEPROM of the barcode realers is described in the Maintenance Manual
(sedion 9.4.). Once initidized to the seleded reading mode, eat barcode realer retains its configuration, so this
software shall be used only in case anew realer hasto be install ed.
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7.Standard Procedures

This dion describes the standard operational procedures of the MM U in the normal order in which they occur.

7.1 Logon

All ordinary operations are to be performed logging in on the MHCU and MM CU computers under the username
oper at or, passvord par anal . Software maintenance operations (see Maintenance Manual) are to be performed
under the username admi ni st r at or passvord gar chi ng. For convenience the badkground colour of the desktop o
theadni ni strat or acount isbright red, so that the user is continuously warned that is using a reserved acournt. It
is advised to change such pasavords at ESO convenience, e.g. after commissoning.

Before logging in on either MHCU or MM CU as operator, make sure that the other computer (MM CU resp. MHCU)
is switched on and connected to the network : corred usage of the software asaumes disk sharing between the two
computers, and provides to map (mount) the relevant disks during logon.

7.2 Laser switch on
The full procedure for the switch on of the laser cutting machine is the following :

. make sure you are logged in on the MM CU computer asoper at or

. make sure the granite surface ad the metal working plane of the laser machine ae dean and eventually wash them
with an appropriate dcohol-based detergent for hard stone surfaces, and wait until it i sdry

. make sure the dill er ison (or switch it on)

*  make sure the eogation of presaurized air from your locd compres=or is functioning

. switch on the dryer filter (red, using the lighted switch which will also power - but not switch on - the exhauster)

*  make sure the presaure dupli cator manometer reals a value between 15and 16 tar

. for normal operation on the MM CU start the Cut Manager program clicking on the relevant icon and then clicking
START); seesedion 6.2

. once you click OK on the CUT MANAGER MESSAGE POPUP, this will start StencilMaster (as described in sedion
6.2) . For the manual manufaduring of “spedal masks’ (seesedion 7.7) start diredly StencilMaster clicking on
its icon. StencilMaster will in both cases display a “switch machine on” popup. Do not click OK now but
proceed through the following steps.

»  openthefront doa of the LPKF control rack

. turn on the main switch : the radk LCD display will briefly show a“self-test 1” message : wait for its completion

*  whentherad display instructsit is OK to procead, pressthe SYS ON button

e wait for the “self-test 2" message to show completion :

*  whentheradk display instructsit is OK to proceed, turn the key on, and also pressthe shutter open button

«  whenthe LCD display says “waiting for head dowvn”, you can click OK in the Stencil Master popup.

* A further popup will say "machine head will move to reference point" : click OK

. There may be adelay of afew minutes before Stencil Master all ows interadion with the mouse, even after the main
Stencil Master screen has appeaed. Once you gain control (i.e. when the aursor changes from a adosshair to an
arrow), you can proceeal to use the laser machine for cutting either under assstance of the Cut Manager or via
dired use of Stencil Master

*  Ched the digital manometer for the dr pads (locaed behind the granite base of the Stencil Laser machine) : it
should read avalue between 5.6 and 5.7 bar.

. make sure that the vacuum exhauster is on before starting adual cutting (you may turn it off when you are not
cutting). For conveniencethe exhauster switch islocated close to the laser head.

7.3 Manufacturing Cycle

The full manufaduring cycle is the processng of a MM J. It starts with the retrieval of the MM J delivered by MCS (and
of the relevant MSFs), and terminates when all masks referred in the order have been manufadured and safely stored in
the corred SC (and storage has been recorded in the SCT file). The manufaduring cycle goes through the foll owing

steps :
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*  “MHS convert” (on the MHCU, the operator retrieves the MM J order and associated MSF, and converts the latter
to Gerber files and finally to LMD files gored on the MM CU)

. usage of Cut Manager on the MM CU to assst the adual mask manufaduring

«  “MHSstore” (on the MHCU, to asdst the storage of masks in the SCs, and finally make the MM T report avail able
to MCS)

The mnversion step is run once before the other two for all masks listed in a MM J. The manufaduring and storage steps
typicdly proceal in parallel (one produces the masks for a mask set and stores them, either one & atime or all together,
then proceedsto producethe eventual next mask set in the next MM J).

7.3.1 MHS convert

The @nversion process sarts with the retrieval of one MMJ delivered by MCS, which bemmes adive. It cannot
proced if there ae nho MM Js, and one cainot process a new MM J if the store phase of the last adive MMJ is not
completed.

The MM Jis an order, alist of masksto be manufadured. This gep usually advances manually but very quickly through
the various geps:

. make sure you are logged in on the MHCU computer as oper at or

. if you have not yet done so, start the MHS subsystem clicking on itsicon, and then on START; seesedion 6.1.1.

. on the top har, click on the CONVERT button (refer to sedion 6.1.6)

e click the SELECT AND RETRIEVE button, and use the order seledion form to seled the MM J to be processd.
This gage is bypassd if a pending convert sesson on a previoudy retrieved MMJ is resumed. The program
terminates here if there ae no MM Jin the staging area

. if an MM J is found, the relevant files (the MM J itself and the MSFs, one per mask) are moved from the staging
areato the MHS work areg and the MM J becomes adive

* TheMSFsare dhedked, eat onein turn, for completeness(all MSFslisted in the MM J must exist) and for syntax.
An error at this gage will cause the omisson of further processng for that mask, but the overall convert process
continues.

. click on the TRANSLATE button to convert all MSFs in Gerber format files. Here too erroneous files will be
skipped.

o click on the SUBMIT button to convert Gerber format files into the LPKF proprietary LMD format. This
conversion is performed by the LPKF CircuitCam software. The latest release of CircuitCam is able to process
Gerber files in a batch mode, but we include adescription also of the old procedure where one instance of
CircuitCam is gawned to asgst with the manual conversion of onefile at a time as foll ows

1. apanel with the list of Gerber and LMD filesis siown and you click on the START (first time only) or
CONTINUE button (or just pressreturn if the button is sleded)

2. CircuitCam starts and, if default BATCH MODE is ®leded, silently does itsjob, and jumpsto step 9 below.
Otherwise, if INTERACTIVE MODE is sleded, it starts and occupies the screen. In such case proceed from
the next step.

3. From the second (horizontal) row menuber select the Import button Iﬁl

4. you are presented an Open popup a single file just_select it and click Open (or doubleclick). You are presented an Import popup
for Gerber-X files, acept it clicking OK

5.  if the Gerber file looks complete and you do not get any error message, you can proceed, otherwise skip to step 8, you may also
inspect the CircuitCam report screen using Window=>Report (for unexplained reasons this will show only the first 113 apertures);
and wse Window=>Untitled to come back

e

6. click on the stencil cdculation icon (second from top in the second verticd panel on the left)
of the cutting path

to perform the cdculation

7.  click on the export icon (just above the previous) 4' > to create the LMD file, current version present a Save as CAM
popup, pressCANCEL to create only the LMD and adknowledge the resulting popup
8.  terminate CircuitCam selecting File=>Exit and replying No to the "Save changes" popup.
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9. if the LMD filesis succesfully creaed, MHS will present an adknowledgment POPUP (click OK or just
pressreturn) and let you proceeal to step 1 for the next mask, otherwise aPOPUP asks to retry conversion or
to skip this mask

. at any time you can, if wished, suspend convert either clicking the main END button, or the SUSPEND button
in the Gerber/LMD file panel. In this case next time the Gerber-LMD conversion will skip, notifying you, al files
already converted.

e when the LMD generation is complete, MHS will tell so inthe gpropriate message aea: foll ow instructions, and
clicking on the main END button will move dl LMDs belonging to a mmplete mask set to the gpropriate disk on
the MM CU. If a mask set is incomplete (some of the MSFs in the order have given an error at any stage of the
conversion) no LMDs are mpied to MM CU, and all relevant fil es are deleted, so that no mask of the mask set will
be manufadured. Since arrrent palicy all ows only one mask set per MM J, de fado this means that an incomplete
mask set will generate an ursuccesful MM T report without need to proceed to manufaduring and storage

. oncethe convert stageisterminated you may start the st or e stage on MHCU, and at the same time move to
MM CU for mask manufaduring.

7.3.2 Cut Manager assisted mask manufacturing

Mask manufaduring is a manual operation controlled by the StencilMaster program and asdsted by the Cut Manager
program. The Stencil Master program isin full control of the laser cutting machine, it must be used to switch it on and
off, and only a singe instance of it can be adive & any time. StencilMaster is used standalone for the manual
manufacuring of speda masks.

The function of the Cut Manager isjust to asdst to keep tradk of which masks have to be manufadured. The LMD files
generated by the wnvert sesson on the airrent MM J are stored in an “incoming” areaon the MM CU. Cut Manager
moves one of them at atime in a“current” work areg and passes control to StencilMaster for manufacuring. Once you
dedare manufaduring is finished, the LMD file is moved to an “archive” areg where it is avail able for reproduction of
the same mask urtil discard. Cut Manager all ows also to assst mask reproduction, moving existing LMD files from the
archiveto the aurrent area

Typicdly one manufadures a mask of a mask set, and stores it in the SCs either immediately after cutting, or while
cutting the next mask (to dothis the store function of MHS must be adive on MHCU asdescribed in  7.3.3). In pradice
this occurs throughthe foll owing steps.

1. Make sure the laser macdiine has been switched on as described in sedion 7.2, and the Cut Manager and
Stencil Master programs are runnng

2. Click on CutManager icon in the Windows NT task bar on the bottom of the screen

3. In CutManager seled the source of LMD files (the incoming areafor new masks) clicking on the NEW MASK
button (this will also refresh the list for any files converted in the meantime), seled the first mask (acwrding to the
sequence numbering) and transfer it to the aurrent area dicking IMPORT THE SELECTED FILE then click on
MANUFACTURE to passcontrol to Stencil Master

4. In StencilMaster seled File =>Import =>LMD (from the File menu) : this will show an "import Projed" popup
with asinglefileinthe current areg seled and open it clicking on OK (the content of the LMD file will appea
on the screen)

W+
5. Usethebutton (second in the second row) to release the damping urnit on the machine
6. insert anew invar shed inthe damping urit until the marks
7. lock the damping cams on both sides

Lad
8. Usethebutton (third in the second row) to stretch the material

aalicn
9. Ped the material: use the b button to advance the damping frame towards you and pgsition the laser head
clealy out of the way : click on the button, then click in the uppermost part of the frame showing the work areato
move. Then with a autter cut the protedive film as close a possble to the borders of the damping frame, then pull
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off the film, pulling as paralel as you can to the Invar surface from one crner in the X diredion towards the
oppaite border

10. make surethe current phase menu (fourth item in second row) indicates the CuttingSide working phase

11. click onthe ALL+ button (all slitsand barcode will be seleded and change @lour from dark red to white)

12. make sure the vaauum exhauster is on

13. click on START to start cutting

14. the display on the mntrol radk shows a short self test, and then changes to indicate the power and ather settings.
Note the power does not immediately read the operating value. The madine will then start moving and cutting. A
typicd VIRMOS mask will t ake 6-10 minutesto be ait.

15. while aitting you can use the g/epieceto chedk the operation of the laser and the deanlinessof the nozzle

16. once the phase is over, click on OK to adknowledge (the popup might appea a few seconds before the machine
acdually stops working)

17. Seled the Outline phasein the current phase menu

18. click onthe ALL+ button

19. click on START to start cutting the contour

20. wak to the machine and suppart the mask while the antour is being cut, eventually using the provided magnets,
then remove the mask

21. put the mask aside in some intermediate place(typicaly on the barcode stand) awaiting for storage (if one has time
one can storeit immediately, seestep 5 @ 7.3.3)

22. walk to the MM CU and adnowledge the end of the phase (OK response to popup)

23. Usethe second button in the second row button to release the material (asin 5)

24. removethe Invar and throw it away

25. click on File =>New=>default (and answer Cancel to the StencilMaster Save Popup) to clea the screen

26. Select the CuttingSide phasein the current phase menu (to be ready for the next mask !)

27. return control to the Cut Manager, clickingon itsicon in the Windows NT task bar on the bottom of the screen

28. if the mask is successully manufacured, click on MASK DONE to move the LMD to archive. If you want to play
safe you may storeit (seestep 5 d  7.3.3) before dickingon MASK DONE

29. if you have not yet stored the mask and want to save time by concurrent operation proceel to step 3 to manufadure
anew mask, and whileit is being cut proceal to store the previous one on the MHCU (seenext sedion 7.3.3)

It is posdble to spead up dlightly the operations (after the first time) mounting a fresh Invar shed at the same time &
soon as one has removed and thrown away the used one (e.g. after step 22 do 2526,27,28,3,4,23,24, then 5 onwards).

It is recommended to remove the mask as oon asit has being cut (step 20). It is not advisable insteal to defer removing
the mask after the release of the Invar (step 23 becaise the mask may get damaged whil e the machine moves to the
centre for Invar release.

If a mask is damaged during storage, it has to be remanufadured. The way to do this depends on the moment in the
manufaduring sequence when the mask is dored :

. if the storage is attempted immediately after cut (step 21), its LMD is gill loaded on StencilMaster. To
remanufadure it exeaute steps 22 to 24to remove the Invar, and then jump to step 5to cut it again.

. if the storage is attempted at the end of the loop (step 28), its LMD is no longer in StencilMaster, but it is dill in
the arrent area One shall click on REMANUFACTURE (instead of MASK DONE) then procedl to step 3 as
usual to reload and cut it again

» if the storage is attempted whil e the next one is being cut, its LMD is in the achive. In such case dispose of the
mask being cut, then reproduce the previous one dicking on MASK FROM ARCHIVE (instead of NEW MASK) at
step 3and then procead as usual. Y ou should know the mask id (without sequence number prefix) : the fad that the
list in the achive panel is orted shall make eaier to locateiit.
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7.3.3 MHS store
The mask storage procedure runsin parall el to the mask manufacturing

1. if you have not yet done so, start the MHS subsystem clicking on itsicon, and then on START; seesedion 6.1.1. |

2. onthetop har, click on the STORE button (refer to sedion 6.1.7). You can leave MHS in store mode @ long as

you wish. If you ever nead to use MHS for other tasks you can SUSPEND store (it will be resumed the next time

you click on STORE)

if you are entering store for the first time, or if otherwise instructed in the “NEXT ACTION” hint box, click

INITIALIZE to conned the bar code reader.

For eat mask set aside dter manufaduring, click on NEXT MASK

pick up the mask set aside and placeit in the MHS roba mask stand

as on asthe bar code has been read and validated a POPUP (labelled SO8) appeas

put the mask in afreedot in the respedive SC quadrant (as instructed : note the NEXT ACTION hint box badkground

colour changes for a quick visual reference of the quadrant !) taking care to placethe barcode onto the white

marked sedions

reply OK to the éove mentioned POPUP

go badck to step 4

10. once dl mask sets have been manufadured and stored, click END. This generates the MMT report for MCS, gets
rid of the MMJ order and al associated files (but the LMD files, which are kept archived on MM CU urtil
discarded) and thus terminates the manufaduring cycle for this mask set. If there ae MM Js pending for other mask
sets gart a new manufaduring cycle.

w

No oA

© ®

7.4 Load/Unload Cycle

The load/unload (IC preparation) cycle is the processng of a MIJ. It starts with the retrieval of the MIJ delivered by
MCS, and terminates when all masks required for the observations have been loaded in the ICs; contextually unreeded
masks will be moved badc from IC into SC, while the ICT and SCT files will keep tradk of where masks are stored. The
full cycle goes throughthe foll owing steps:

. “MHS unload” (on the MHCU, the operator retrieves the MIJ then is asssted in urloading al not needed masksin
IC bad into SC; masks needed and already in IC remain there)
*  “MHSIload” (onthe MHCU, the operator isasgsted in loading into 1C any needed mask not arealy there)

The two steps are handled in sequence by a singe MHS function (1C preparation, seesedion 6.1.8). The process sarts
with the retrieval of one M1J delivered by MCS. Of courseit cannot proceel if there ae no MIJsaswell asif the ICsare
not physicdly available. Usually there is a single MIJ a atime : if more ae present, the operator can seled one, but
must get in personal contad with the MCS astronomer to know which is the right one. The operator is however aways
able to seled autonomously the null order to empty the IC for maintenance purpases The MIJis alist of masks to be
loaded in the I C for the next observing right(s) : the list of masksto be unloaded is built dynamicaly as complement.
The following is a description of the gycle:

1. make sure the | Cs have been dismounted from the telescope and are avail able to you

make sure the ICs are crredly inserted and firmly clamped in the IC holder : chedk the mlour codes, remember
that quadrant 1 IC is the topmost, and that in ead quadrant dot 1 is on the top and slot 15 d the bottom of the IC
when inserted in the relevant | C holder drawer.

make sure you are logged in on the MHCU computer as oper at or

if you have not yet done so, start the MHS subsystem clicking on itsicon, and then on START

on thetop har, click onthe IC PREPARATION button (refer to sedion 6.1.8)

make sure the MHS roba is powered on, and has been moved to the home pasition (if it is not so the software will
lead you throughthe right stages)

click the RETRIEVE button in the unload form, and use the order seledion form to seled the (usually unique) MI1J
to be processed. This gage is bypassed if a pending urioad/load sesson on a previoudly retrieved M1J is resumed.
The program terminates here if there ae no MI1J in the staging area It can also be mnditionally terminated in case
of errors (masks in the order not found in SCT or ICT, see 8.1.5.28). During this stage you will also be asked to |

ok w

~
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check (for each quadrant) to which IC set (original, A or spare, B) the ICs in use belong via the |C configuration
form

8. the program will move the roba Z-displacament unit platform to the loading postion (if requested and
adknowledged answering POPUPs U04 and U05), mount the IC holder trolley on the platform (if not alrealy
mounted) and ched it is firmly seaured to it, then reply to the POPUP U06 and the roba will move to the home
position

9. if instructed to doso (at least one mask to be unloaded) click on IC UNLOADING

10. the program moves the MHS robat Z-displacanent system so that the mask stand is in correspondence of the next
mask to be unloaded (it operates one quadrant at atime)

11. use the mask clamp to extrad the mask into the mask stand (first push the open clamp to grab the mask in the IC
dot, then pull towards you to extrad the mask fully), and adknowledge PoPUP UQO7

12. the bar code of the mask isread and verified

13. pick up the mask and insert it in afreedot in the right SC quadrant (as instructed : note the NEXT ACTION hint box
badckground colour changes for a quick reference of the quadrant). Note no further identificaion is made in the SC.

14. adknowledge the wrrea storage replying YES in reply to POPUP U11

15. if there ae more masksto be unloaded the program goes bad to step 10

16. if instructed to doso (no more masks to unload) click END, otherwise it will procead from step 27

17. theload form appeas after adknowledgment

18. if instructed to doso (at least one mask to be loaded) click NEXT MASK

19. while roba moves walk to the SC and seach the mask in the right SC quadrant (note the NEXT ACTION hint box
badkground colour changes for a quick visual reference of the quadrant) moving the SC bar code reader

20. when the wished mask is locaed, the program beeps insofar the bar code reader laser beam is on the mask

21. pick up the mask from the SC and adknowledge clicking MASK FOUND

22. put the mask in the MHS roba mask stand for identification and reply YES to the POPUP L0O5

23. the program has already moved the MHS roba Z-displacanent unit to put the mask stand in correspondence of the
first freedot in the right IC quadrant

24. usethe mask clamp in closed pasition to push the mask and insert it fully into the IC

25. adknowledge the mrred insertion replying YES in reply to POPUP L0O8

26. if there ae more masksto be loaded the program instructs to go badk to step 15

27. if instructed to doso (all masks loaded) click END. This generates the MIT report for MCS, gets rid o the MIJ
order and thus terminates the unload/load cycle

28. the Z-displacement system will move to al ow unloading the IC holder trolley, wait for the movement to complete
and take out the IC holder.

29. thelCsarerealy to be picked up and mounted on the telescope

Note that, while the motion of the roba aways occurs from quadrant 1 to quadrant 4 and from slot 1 to slot 15, at
present the loading of the ICs tries, as far as possble, to insert a mask every other dot, learing one freedot in between
(whichispossble only if lessthan 8 masks are required to be ultimately in the IC). In pradice the program computes the
list of preferred slots at the beginning of the load phase (learing alone the dots aready occupied) and then puts the mask
in such dot in order of increasing slot number to ogimizeroba motion.

Note also that the ICT tables refer to whatever ICs are physically in use, irrespective of the fact they belong to the
original (A) or spare (B) set. The IC configuration form is used only to tell the system which set is in use for the purpose
of robot positioning (there are two sets of position tables but not of ICTs !). Therefore it is recommended that, before
changing the IC configuration, the ICs becoming not used are emptied. To make sure ICTs and SCTs are properly
updated, this should be done using an appropriate insertion order, like the resident null order (see 8.3.7), or a null MI]
generated at mask tracker level

7.5 Discarding Cycle

The discarding cycle is the procesing of a MDJ. It starts with the retrieval of the MDJ delivered by MCS, and
terminates when all masks listed in the order have been physicdly discarded (and the relevant LMD fil es eliminated, and
the SCT updated). The gycle is managed by a single computer asssted MHS function (discard, seesedion 6.1.9). The
process sarts with the retrieval of one MDJ delivered by MCS. It cannot proceed if there ae no MDJs. The MDJ is a
list of masks to be discarded. Once discarded (removed from SC and thrown away) a mask cannot be referred by any
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further M1J, nor can be fabricated again (the LMD file on MM CU is deleted). The following is a description of the

cycle.

1. make sureyou arelogged in on the MHCU computer as oper at or

2. if you have not yet done so, start the MHS subsystem clicking on itsicon, and click START, seesedion 6.1.1.

3. onthetop kar, click on the DISCARD button (refer to sedion 6.1.9)

4. click the RETRIEVE button in the discard form, and use the order seledion form to seled the MDJ to be
procesed. This dage is bypassd if a pending discard sesson on a previously retrieved MDJ is resumed. The
program terminates here if there ae no MDJin the staging area

5. if instructed to doso click SEARCH MASK

6. seach the mask in the right SC quadrant (note the NEXT ACTION hint box badkground colour changes for a quick
visual reference of the quadrant) moving the bar code reader

7. when the wished mask is locaed, the program beeps insofar the bar code reader laser beam is on the mask

8. adknowledge clicking MASK FOUND and pick up the mask from the SC

9. throw away the mask in the waste basket

10. adknowledge discarding (in order to update the SCT and delete the LMD fil€)

11. if there ae more masksto be discarded the program instructsto go badk to step 5

12. if instructed to doso (all masks discarded) click END. This generatesthe MDT report for MCS, getsrid of the MDJ

order and thus terminates the discarding cycle

7.6 Laser switch off
The mrred procedure for the switch off of the laser cutting madhine is the following:

if you are running Stencil Master via Cut Manager, terminate Cut Manager clicking END and confirming OK
make sure there ae no invar shee's mounted on the machine

terminate Stencil Master using File => Exit

reply OK to the first popup and the aitting head moves to the corner

reply Cancd to the eventual "StencilMaster Save" popup

open the front doar of the LPKF control rack

pressthe shutter close button

turn the key off

wait at least 3 minutesfor the laser lamp to coal

disregard the message on the LCD (relevant to a switch on) but pressthe SY S OFF button
turn off the main switch

switch off the vaauum exhauster (if not already off)

switch off the dhill er (if you do not plan to reuse the machine in a short time)

switch off the dryer filter

turn off compressed air erogation
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7.7 Special masks

There ae masks and ather items which periodicdly (or on demand) can be manufadured “autonomously” on MM U
without explicit request (order) from MCS. Thisincludes the caes described in the foll owing two sedions.

7.8 maintenance masks

Permanent masks are used for periodic maintenance and cdibration of the instrument (e.g. aignments, routine
cdibrations, etc.). Although these masks are not used for norma scientific observations, they might be anyhow
identified by reserved bar codes. Some of these masks will be used for periodic cdibrations (heredter named
calibration masks) and will be loaded into ICs under MCS request (MI1J) as if they were normal masks. Some other
masks will be used only extraordinarily during instrument integration, or for re-alignment of the instrument when
dismounted (heredter named engineering masks) All these masks might never be discarded : one spedmen of them
could be kept in SC or elsewhere (when not deployed in the IC), but in case of wea it might need to be replacad by a
new copy. The ultimate palicy will be finalised after commisgoning.

7.8.1 Definition of permanent masks

At the time of writing the following kinds of permanent masks are defined and eventually present in SC (quadrant
g=1. . 4). Mask id' sbelow 10 are reserved to engineaing masks, mask id' s between 10 and 99 are initially reserved to
cdibration masks.

« fileeng_bl ack-q. | nd, maskid q00000, abladc (blank) mask with no apertures

. fleeng_05s_cross-q. | nd, maskid q00001, alignment crosson the optica axis

. fileeng_05s_horslit-q. | nd, maskid g00002, avery long horizontal slit (divided in sedions)

» fileeng_1s_horslit-q.| nd, maskidg00003, similar to the previous, different slit height

. fleeng_01m i mage- q. | nd, mask id q00004, a pattern of 16 01 mm holes for image quality

. fleeng_O1lmomi - g. | nd, mask id g00005, amatrix of 0.1 mm holes plus additional patterns

» fileeng_05s_ommi - g. | nd, maskid q00006, similar to previous but 0.5 arcsecholes

» fileeng_05s_dot cross-g. | nd, maskid q00007, a aosspattern of holes along the opticd axes

« filecal _05s_pi nhol e-q. | nd, mask id g00010, the mask to CCD alignment matrix (latest version)

« filecal _05s LRstartrace-d. | nd, maskidg00011, the Low Resolution grism star tracemask (idem)
. filecal _05s_MRstartrace-q. | nd, maskid g00012, the Medium Resolution grism star tracemask (idem)
. filecal _05s_HRstartrace-q. | nd, maskid q00013, the High Resolution grism star tracemask (idem)
. filecal _nos_fl ux-q. | nd, maskid g00014, dlits of different height for spedrophotometric cdibration
« file cal _2pi x_Mshut -q. | nd, maskid q00015, aset of ditsin the centre for mask shutter cdibration

All these masks are defined by a Gerber file (stored on MHCU in D: \ vhs\ Vi nos\ Ar chi ve\ Ger ber), and a
corresponding LMD file (working copy stored in the Per manent archive on the MMCU, badkup copy in
D: \ Mhs\ Vi nos\ Ar chi ve\ LMD). No operator intervention is normally required to mantain such files. In the nea
future cdibration masks referred to in operational templates will not be permanent in this snse axd will be
manufadured on the basis of MM Js and MSFs (and numbered) as normal masks, and later discaded via MDJs as
normal masks.

In the cae it will be necessary to define new kinds of permanent masks, a new set of Gerber files must be aeaed
manualy with an editor, and converted into LMD format by manual usage of CircuitCAM (which means either
interadive usage, or manual invocation of CircuitCam with afile agument, or drag-and drop operation, see 6.4) . The
description of this task is outside the scope or the present document. (we note however that, in order to ease the
generation of bar codes, we have found convenient the usage of dummy orders, like the ones gored in the subdirecories
of D: \ Mhs\ Vi nos\ Ar chi ve\ mai nt enance_or der s). We intend to accompany each maintenance mask with
a data sheet describing how it was generated. The ideais to generate dummy MM Js and MSFs with the desired mask
id, and any geometricd charaderistics which can be described as a dlit. The dummy orders can then be moved manually
to the staging area and submitted to convert . Once the first phase of the wnversion (the generation of the Gerber
files) has been done, one might suspend convert and manualy edit the Gerber files to insert any further feaure (note
that MHS suppats, for maintenance purposes, also not redanguar dits, like the step-and-reped holes used in
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cal _pinhol e-q. | nd or round apertures like for eng_i mage- g. | nd, thus in such cases no manua editing is
necessry). These fedures can be verified in CircuitCam - invoked by convert in interadive mode - and new ones,
like lettering, added within CircuitCam, which will finally produce the LMD files. The LMD files on MM CU shall be
moved manually from thel ncom ng to the Per manent diredory, and any MMT report manually deleted.

The mnvention that permanent mask file names end with - g (hyphen and gquadrant number) is an OS requirement for
cdibration masks. DRS analysis of such masks require the eistence of ADM files (which are normally creaed by MCS
for standard olservations). An uility to convert Gerber to ADM files (vimtsGbr 2adn) exists inside the VIRMOS
MCS (vmmcs, see sedion 10.1 dof [ref.3]. The usage of dummy orders (necessary to mantain engineaing masks) will be
necessary even for cdibration masks which are not permanent to "boastrap” the ADP/ADM files (from which MCS will
later generate M SFs) from Gerber fil es.

7.8.2 (Re-)production of permanent masks

In the cae apermanent mask is damaged or worn out, it will be necessary to produce anew copy. In this case the
operator shall proceea asfollows:

*  Remove the worn out cdibration mask from SC usingthe Recovery Renpve function (see 6.1.10.4), or throw
away the worn out engineaing mask.

. Manually produce anew mask from the LMD file in the Per manent archive using diredly StencilMaster
(CutManager cannot handle this archive). In any case while in the Qpen. .. popup of StencilMaster one must
explicitly seled the Per manent subdiredory and the relevant LMD file

. Manual production haesto be done with spedal precautions (seebelow)

. Insert the new cdibration mask in SC using the Recovery |nsert function (see 6.1.10.3), or store new
engineaing mask in reserved place ésewhere.

Speda masks may involve the aitting of large pieces of Invar out of the raw shees. These pieces, if not removed, may
medhanicdly obstruct the entrance of the vaaium extrador, and cause damage to the entire mask. Therefore it is
necessary to remove manually ead pieceonce ait. Therefore eab piecemust be seleded and cut individualy within
StencilMaster. The procedure and preferred order is described below for eady kind of mask which will require spedal
handling.

. Thelist of masks requiringthis sort of spedal handlingis currently empty

7.8.3 Deployment of permanent masks

Permanent cdibration masks are loaded in ICs via standard (MCS generated) M1J as any normal mask.
Permanent engineeing masks are not stored in SC, are not managed by the MHS software, and will be inserted manually
in the |C when the instrument is put off line for dismounting and extraordinary maintenance.

7.9 Samples for quality control

Quality samples neead to be aut periodicdly out of standard Invar sheds. These samples are not masks, and are not
identified by a barcode. They will never be used at the telescope, but just measured with the roughressmeter in order to
as®essif a standard set of quality parameters are within required limits. Once measured, the samples will be kept or
thrown away acording to pdicy to be established by ESO Typicdly one might produce more than one spedmen for
some kind of samples.

7.9.1 Definition of quality samples

At the moment the following kind(s) of quality samples are defined

. filet est _r ug (contains a 3x3 matrix of 35 mm square sample and one dlit sample)

» filet est _| ab (containsthe numeric labels for the eove samples)

All these samples are defined by a Gerber file (stored on MHCU in D: \ Mhs\ Vi nos\ Ar chi ve\ Ger ber), and a
corresponding LMD file (stored in the Per manent archive on the MM CU where eventually one LMD contains more
samples). No operator intervention is normally required to mantain such files. The file t est _I ab has no Gerber
equivalent (the LMD has been manually generated within CircuitCam).
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In the cae it will be necessary to define new kinds of samples, new Gerber files must be aeaed manually with an
editor, and converted into LMD format by manual usage of CircuitCAM (which means either interadive usage, or
manual invocaion of CircuitCam with a file agument, or drag-and drop operation, see 6.4). CircuitCAM (via
appropriate programming of the Gerber file) or StencilMaster (combining repeaed instances of the same LMD projed
at different positions eventually in a JOB file) can be used to placemultiple instances of the same sample & different
machine pasitions into an LMD file. The description of thistask is outside the scope or the present document.

7.9.2 Production of quality samples

The production of quality samples involves the atting of many sizeale pieces of Invar out of the raw sheds. These
pieces, if not removed, may mechanicdly obstruct the entrance of the vaauum extrador, and cause damage to the entire
shed. Therefore it is necessary to remove manually ead sample once ait. Therefore eat sample must be selected and
cut individually within Stencil Master. The procedure and preferred arder is described below. It is assumed that an Invar
shed is mounted for cutting as described in sedion 7.3.2.

e within StencilMaster import filet est _| ab. | nd from the the Per manent archive, make sure you are in the
CuttingSide working phase, seled all items (ALL+) and pressSTART to cut the numbers. Do not cut the ntour.
Do not remove the Invar shed.

. clea the screen seleding File=>New=>default and import file t est _r ug. | nd, then on the same Invar shed,
cut manually one & atime eat of the 9 samples as foll ows

e with the = button (4th button of the second group of 6 i.e. "enable seledion of elements
crossng...") seled one of the samples clicking on a corner

e click onthe + button to selea it for manufaduring

e pressSTART tocut it

o then carefully remove the sample with a magnet and set it aside for later measurements. Be caeful not to
touch the sides of the aut with the magnet, nor to let them touch the edges of the aut. The 9 samples will be
labelled from Al to C3 because of the previous cut of the labels.

«  when the 9 roughress amples have been cut, use one of the seledion buttons to seled al the dits in the dlit
sample, then click on the + button to seled them for cutting

. pressSTART to cut the 6 dlits

*  then seled the Outline phase and pressthe ALL+ button to seled the @ntour of the dlit sample for cutting

. pressSTART to cut the contour of the slit sample, and remove the sample with a magnet

o finaly remove the Invar shed.

In addition to the standard quality samples thereis also a"comb" pattern which can be ait for a quick assessment of the
cut quality when it is necessary to adjust the micrometer for the height of the laser head. The relevant file can be found
in E:\ Vi nos\ Speci al _masks\ nu300. j ob on MMCU, and is accessd in StencilMaster via the File=>Open
(sinceit isajoband not an LMD one shall not use File=>Import). It can then be ait as normal, and inspeded by eye for
the presence of burns.

Routine quality inspedion of norma masks sall also be performed by eye looking at the presence of obvious
irregularitiesin the mntour shape due to improper clamping or suppart of the Invar shees while aitting.

7.9.3 Usage of quality samples

You have 9 roughness samples, for which you can make aroughress measurement on ead side for a total of 36
measurements. The numbering of the sides is ill ustrated in the figure below. If you follow the procedure described
below, you will colled the result quite eaily. However the measurement itself and the data transfer to the spar e
computer will take éout 3 minutes per measurement.

There may be reasons to make lessthan 36 measurements. If one measures only the top side of ead sample (total 9), i.e.
those numbered 0,4,8...32, it will be sure that the edge is not damaged nor will collea dirt from the bottom of the vice. If
one measures only the top and batom sides (total 18, those labelled with even numbers), it will not be dfeded by

Windows 95 Word ver. 97



REF : VLT-MAN-VIRG-14634-0001

INT ref.
Isse 3 Rev. 1
CNE - ISTITUTO DI FISICA COSMICA G. OCCHTALINT Date: 28/03/2003 page 48

possble distortions in the verticd sides due to the large size of the piecemoving while being cut off : such distortions
are not representative of the red dlit case, and may affed the wavinessparameters).

In al cases one makes less than 36 measurements, one may either redefine anew continuous numbering sequence
(different from the one shown in figure), or make sure to increment manually the file index in a way compliant to the

figure.

1. set up theroughressmeter asdescribed in 9.1.1

2. make sure the serial cable from the roughressmeter is conneded to serial port 1 of the spar e computer

3. dart the Taylor-Hobson fil e transfer program FTSP as described in 9.1.3

4, ched the following parameters in the setup (only two of them must be reset, al the other shal be normally left

© ®

10.

11

12

13.

aone)

»  NUMBER OF SERIAL PORT: 1

e SELF-INCREMENT FOR FILE TALYPROFILE (self-increment of TalyProfil e file number) : YES

»  CURRENT INDEX SELF-INCREMENT FOR FILE TALYPROFILE: must be reset to O before eab run (otherwise
it remembers the last one of the last run)

¢« NAME OF FILE TALYPROFILE : insert areagnizable prefix xxxx before eab run (e.g. linked to the date of
the measurement)

e PATH FOR FILE TALYPROFILE: the default is C: \ Roughness\ (mind the final slash), could be pointed to
asubdiredory spedfic of ead measurement before start if desired.

on the roughress meter_insert one sample in the vice the suggested order is to start with the top side of sample A1,
then turn the sample dockwise & ead measurement, until you have done dl four sides, then move to the next mask.
Thisway the fil es associated with the sample measurements will be a own in the foll owing figure. Otherwise do
only the top side of ead sample (or at least use the top side values for quality assesament)

Position the measuring krife at the origin close to the left hand extremum of the sample, and lower the knife in
position for the start of the measure (as described in 9.1.2)

Optionally in the FTSP Setup adjust the CURRENT INDEX SELF-INCREMENT FOR FILE TALYPROFILE, if you are not
doing all 36 measurements.

In the FTSP program click on Measure & Analysis : the program will enter in wait mode

On the roughressmeter_start the measure pressng the main action button ; foll ow the measure on the Liquid Crystal
Display (LCD). Oncethe measure is done, the data dump will automaticaly start

Whil e the data dump isin progress(as $iown by the LCD and by the STATUS wiNDOW of FTSP), you can raise the
measuring krife and prepare the sample for the next measurement (but not start it). Be caeful not to touch the
stylus, otherwise the data dump may abort.

When the dump is over, FTSP will show a rough plot and write the data to a binary file named xxxxnn. pro,
where xxxx is the prefix you have thosen in step 4 above and nn is the measurement sequence number (0 to 35
see figure). FTSP will then start the Mountain analysis program and dsplay a plot with the rough profile. It is
important that you do not interrupt the processbefore this gage

At thist stage you can analyse the xxxxnn. pr o file immediately, or EXIT the Mountain program (and defer the
analysis of all 36 filesafter the aquisition).

Onceyou have eited Mountains, you can proceed to step 6 for the next measurement. Y ou may return the knife to
the exad starting position semi-automaticdly using the procedure described in 9.1.2.

The analysis procedure within Mountains requires the following steps :

Wait for the rough plot of the xxxxnn. pr o file to appea (or load the file with OPEN STUDIABLE if runningin
deferred mode)

In the FILE menuseled APPLY TEMPLATE and choose template t enpl at e. mt

this will replacethe rough data plot with a detrended (lineaized) plot of the rough data, and a smoothed plot
resulting from the waviness analysis. In addition a panel will show a number of parameters resulting from the
analysis, while another panel shows the fil e identification.

Since this analysis can be redone from the original file & any time, it is not necessary to save this document (use
NEW DOCUMENT to clea the page) onceyou have printed and filed it, or copied the relevant parameter valuesto a
log file, ac@rdingto the palicy to be established by ESO.
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The reference values for roughress parameters are reported in the spedfications as quoted in the VIMOS PAE report
[ref. 12] and the acompanying reference measurements [ref. 13

You aso have one dit sample, with 6 dlits of different width. in the horizontal diredion, and 6 in the verticd diredion.
The dlit widths (0.2, 0.5, 1.0, 1.2, 1.5 and 20 mm) shall be verified comparing them with the provided reference sample.
Thetodsfor this comparison (microscope or profil e projecor) will be provided by ESO

7.10 Contingency (foreign) masks

The production and handling of masks for instruments other than VIMOS ard-NIRMOS, as well as the manufaduring of
items not described above, is outside the scope of the present document. These operations can be undertaken if Gerber
files are provided in input to CircuitCAM, manually converted into LMD files (which means either interadive usage of
CircuiCam, or manual invocaion of CircuitCam with a file agument, or drag-and drop operation, see 6.4), these files
manually moved to MM CU, and supplied in input to a manual sesson of Stencil Master. No ather suppart is within the
scope of the present document.

In order to suppart the &ove functions the foll owing Contingency diredories are provided.

* D\ Stagi ng\ Conti ngency (on MHCU) isarepasitory for Gerber files supplied by the eguivalent of MCS

. D: \ vhs\ Cont i ngency (on MHCU) is intended as work areafor CircuitCam (move here fil es from the staging
areain order to processthem)

« E:\Contingency (on MMCU) isintended as work areador StencilMaster (move here LMD files produced by
CircuitCam)

» For the nvenience of FORS2 the euivalent of the &ove diredories (D:\ Stagi ng\ Fors2,
D: \ Mhs\ Fors2 and E: \ For s2) are provided separately.
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The maintenance of files in the éove diredories, and the eventual arrangement in subdiredories is outside of the scope
of the present document.

In the cae the Gerber files are produced elsewhere (e.g. on another instrument IWS) they must be transferred into the
D:\ St agi ng\ Conti ngency area on MHCU using the dedicated ftp Conti ngency acount (with passvord
cont i ngencyftp), or respedively D: \ St agi ng\ For s2 using the dedicaed ftp For s2 acount (with passvord
fors2ftp),.

7.11 Disk mirroring

The mirroring uility described in 6.3 will normally be runnng automaticdly without the need of operator intervention,
and will ensure that the working disks of MHCU and MM CU are periodicdly cloned to the equivalent disk of the other
madine. The times when the mirroring program runs are wntrolled by the mi rr or set up. bat file described in 6.3,
which also describes how to verify corred running cheding the log fil es, and how to runthe mirroring utility manually.
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8. Contingency Recovery Procedures

This sdion lists all conditions we ae aware of which may occur during the standard procedures, then dves a
comprehensive table of all popup messages generated by MHS and Cut Manager (there is no comprehensive list of the
messages in the "NEXT ACTION" hint box because of their self-explanatory nature) and finally describes the usage of the
recvery functions provided by MHS.

8.1 Conditions

This sdion lists al recmgnized contingency conditions, grouped acording to the main procedural phases listed in
sedion 7. For eat condition wefill i n atemplate like the following:

. Condition : verbose description of the cndition.
* Signalled by : usually referenceto a POPUP message, with crossreferenceto text listed in sedion 8.2.
. Action: explicit procedure to be undertaken by operator

8.1.1 Contingencies during initialization (logon and switch on)

The following is a partia list of known or recgnized contingency conditions during the phases without usage of the
MHS or Cut Manager programs.

8.1.1.1 contingencies during computer boot or logon

A full description of contingencies which may occur during boa or logon is outside of the scope of the present
document. The foll owing conditi on (related to our spedfic arangement) isworth mentioning.

. Condition : cannot map Dcl one or Ecl one shares during logon as oper at or . Probably one computer is
disconneaed from the network.

e Signalled by : Win NT system message (popup)

e Action: Che&k that MM CU and MHCU are both conneded to the network, and that their network interfaceis
working (e.g. using ping from a DOS window).Oncethey are onneded, log off and log on again.

8.1.1.2 contingencies starting MHS or CutManager

»  Condition : operator has pressed EXIT to exit from the start form.
e Signalled by : A MHS poPUP or a CUT MANAGER POPUP
*  Action: Acknowledge to exit.

8.1.1.3 hardware errors (LPKF rack)

The reference document in case of hardware arors on LPKF machine (which cannot be predicted a priori) is
represented by the LPKF documentation (LPKFE documentation [ref. 8].). We do not provide therefore an exhaustive list
of error conditions. We note that such errors appea on the LCD display of the LPKF control radk (which aso provides
function keys on its front panel to view past errors : use the sequence F1 SHOw F2 HISTORY ERROR and then the arow
keys to scroll through the aror list of 100 elements). We quote here only a muple of errors encountered by us a few
times:

*  Condition : water conductivity problem in the aaling circuit.

» Signalled by : A LCD message "Water conductivity too high'

* Action: This message may occur if the machine has been off for alongtime (in this case just wait and retry a few
times to switch on) or in the cae the deionized water tank neads refilli ng.

. Condition : temperature problem.
. Signalled by : A LCD message "Temperature out of range"
. Action: Thisisatransient message, which will disappea in some time. Anyhow verify the diller ison
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8.1.1.4 StencilMaster errors

The reference document in case of Stencil Master errors (which cannot be predicted a priori) is represented by the LPKF
documentation (LPKF documentation [ref. 7].). We do not provide therefore an exhaustive list of error conditions. We
only note that a series of messages can appea if one is using Stencil Master without the LPKF machine being switched
on (this is a legal procedure to insped LMD files and is described in 6.5), and a "Cannot set the power" transient
message sometimes occurs at the beginning of the aut.

We note dso that, if one of the StencilMaster popups (like "Waiting to transmit") is interrupted pressng the relevant
STOP button (and adknowledging the subsequent warning popup about the possbility of learing the system in an
unstable state) whil e the madhine is acdually on, it is then recommended to stop any cutting phase, exit Stencil Master and
switch off and on the madhine. Otherwise sooner or later an error message can appea on the radk LCD.

In such case one shall use the front panel to reset the eror (ERROR and RESET) and foll ow the instructions on the LCD
(note that the reset procedure will put the systemin SYS OFF status!)

8.1.2 Contingencies during MHS convert phase
The following are the recognized contingency conditi ons during the @nversion phase of the manufaduring cycle.

8.1.2.1 no MMJ found in staging area or MMJ selection cancelled

This is adualy a muple of separate conditions, both of which are flagged as "null runs' (this means they are not
recorded in the log file, nor in the last adion fil e, as nothing heppened) :

. Condition : no MM Jis present in staging area

*  Signalled by : CONVERT MESSAGE POPUP CO2

. Action: this is an informative message. No further adion required. Click OK to adknowledge and the convert
program will be terminated

»  Condition : operator did not seledt any MM J present in staging area
. Signalled by : operator pressed CANCEL inthe order seledion form (described in 6.1.6)
e Action: No adion. The convert program will be silently terminated

8.1.2.2 more than one MMJ found in staging area

. Condition : more than one MM J found in staging area

*  Signalled by : not signall ed, just seethe standard order seledion form (described in 6.1.6)

. Action: thisis not an error ; default adion isto seled the first job in chronologicd order, however it is possble to
seled any job for processng

8.1.2.3 MMJ waiting for store

e Condition : one MM Jinwork area alrealy processed by convert, but waiting for store.

e  Signalled by : CONVERT MESSAGE POPUP CO1

» Action: error, convert not alowed to start (this is considered a null run as described in 8.1.2.1). Click OK to
adknowledge and exit, then complete the store phase

8.1.2.4 crash during convert

If a omputer, system or MHS crash occurs whil e running convert (or any other MHS phase), the cdhedkpainting of data
to dsk inclusive of usage of flag fileslike producecr ash. t xt will alow program to restart from the wrred point
once tituation is cleared. The same goplies to the cae the program is suspended by operator.

*  Condition : one MM Jinwork area arealy partially processed by convert.

e Signalled by : informative message in "NEXT ACTION" hint box

*  Action:standard recovery, convert will start with “resume from crashed sesgon” then operator has to continue
asinstructed
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8.1.2.5 No MMJ or null MMJ in MMJ directory
This case includes two rare posshiliti es :

Condition : MM J diredory exists and contains M SFs, but contains no MM J order.

Signalled by : CONVERT MESSAGE POPUP C03

Action: presumably the MM J is currently being transmitted by MCS. Click OK to acknowledge and terminate
convert and retry again after a short time. If conditions persists for unreasonable long time, operator shall get in
contad with MCS operator and chedk if network connedion hung

Condition : the MM J order is null (i.e. refersto zero masks!).
Signalled by : CONVERT MESSAGE POPUP C04
Action: Click OK to acknowledge and generate avalid MMT (the order isformally fulfill ed)

8.1.2.6 Missing MSF

Condition : no MSFfound for mask id gnnnnn. Or any Visual Basic eror while mpying a MSFfrom staging to
work area Thetext of the VB error will be reported by the popup message text.

Signalled by : CONVERT MESSAGE POPUP C05

Action: error, click OK to adknowledge, requires no further adion, MHS will flag appropriately and skip this
mask

8.1.2.7 duplicated MSF

Condition : MSFfound in staging area but one with same mask id alrealy existsin work area
Signalled by : not signalled
Action: error, this $ould not be passble, file will anyhow always be overwritten silently

8.1.2.8 MSF to Gerber conversion error

Condition : error during conversion of MSFto Gerber format (MSF corrupt or syntadicdly wrong : this might be
trapped asa VB i/o error like apremature end of file, or by alimited analysis of the MSF syntax : for the detail s of
this se program code, it covers however cases like an illegal quadrant identifier, a mismatch between the mask
identifier and the quadrant, amissng dlit coordinate).

Signalled by : CONVERT MESSAGE POPUP C06

Action: error, click OK to adknowledge, requires no further adion, MHS will flag appropriately and skip this
mask

8.1.2.9 Gerber to LMD conversion error

Condition : error during conversion of Gerber to LMD format (CircuitCam in interadive mode reports error or
visua inspedion error and operator has not saved the LMD file; no error chedking is done using CircuitCam in
default batch mode whch might creae invalid or empty LMD fil es)

Signalled by : onceoperator has guit CircuitCam, CONVERT MESSAGE POPUP C09

Action: error, operator, noticing this error, will exit CircuitCam without saving LMD ; convert will notice the
absence of the LMD and present the ébove mentioned POPUP, off ering a posshility to retry conversion (the same
messge ca occur if the operator has forgotten to save the LMD file). If this possbility is renounced (replying
No) MHS will flag appropriately and skip this mask. Note that if CircuitCam in batch mode aeaes an invalid
LMD file this cannot be noticed at this tage, but only by visua inspedion with StencilMaster during
manufaduring !

8.1.2.10 less LMD files present than MSFs

Condition : there aelessLMD fil es present than the number of corresponding MSFs

Signalled by : implicitly signalled by the LMD fil e generation popup (described in 6.1.6)

Action: warning, this typicdly occurs when resuming from a aashed sesson. The PoPUP will | ead the operator
through the crred procedure, i.e. if this was not due to one of the previous errors, repea the Gerber to LMD
conversion stage (will do missng ones). If any LMD will be skipped for valid reasons ( 8.1.2.9) this will
ultimately lead to the condition described in 8.1.2.11.
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8.1.2.11 Incomplete set of LMD files

*  Condition : there ae lessthan the number of LMD files requested in the order (usually 4) present for one mask set
due to previous errors

e  Signalled by : CONVERT MESSAGE POPUP C13

» Action: error, convert (routine MaskSet Copy cdled by Produce End) will not copy to MMCU any of the
LMD for that mask set, and will delete ay intermediate fil e, after operator adknowledgment. The fact will be duly
logged. The manufaduring of this particular mask set will therefore be skipped in toto. If al mask sets are dfeaed
by this error, the cndition described in 8.1.2.13 will be triggered, which, since MM J orders contain exadly one
mask set, meansit will always be triggered.

8.1.2.12 Errors inside MMJ
This may include the foll owing conditi ons:

. Condition : the order name in the MM J header does not match the MM J file name

*  Signalled by : not signalled, the wrong reader will be crreded automaticdly using the MM J file name for any
future purpose

. Action: no operator adion required

*  Condition : the number of masksin the MM J header does not match the number of MSF

. Signalled by : not signalled diredly, may trigger other errors

* Action: The dfed on this may vary. If the number in the healer is greaer than the MSFs adually present on, one
obtains an end-of-file message (C05) treded asin 8.1.2.6 (althoughthe eror is not on an MSF and the message
make fictiti ous referenceto an unramed M SF, a spurious message C13 may be generated at the end of convert).
If the number is non zero and lessthan the MSFs adtually present, the extra M SFs are not copied and ignored. This
is also likely to generate a ondition of incomplete mask set (asin 8.1.2.11). If the number is zero but there ae
MSFs present, the order is handled asa null MM J (see 8.1.2.5) and the MSFs areignored and deleted

8.1.2.13 no LMDs at all present at end of conversion
Thismay occur as a cnsequence of several errors of the previous kinds and give rise to one of the foll owing conditi ons.

In all cases an MMT report will be automaticaly sent (no manufadturing or storage is possble, the processng of the
MM J order terminates at this gage):

e Condition : no MSFwas found
*  Signalled by : CONVERT MESSAGE POPUP C14
. Action: convert is aborted before the trand ation-to-Gerber phase, after operator adknowledgment

*  Condition : no Gerber fil e was generated
e Signalled by : CONVERT MESSAGE POPUP CO7
*  Action: convert isaborted before invoking CircuitCam, after operator adknowledgment.

. Condition : no LMD file was generated nor copied to MM CU

*  Signalled by : CONVERT MESSAGE POPUP C15

. Action: convert is terminated after operator adknowledgment. Thisis considered a normal termination, however an
MMT report is ent at this sage.

8.1.3 Contingencies during mask manufacturing phase
The foll owing are the recognized contingency conditi ons during the manufacturing phase of the manufacturing cycle.

8.1.3.1 mask manufacturing termination

. Condition : mask manufadured normally (masks 1-3 of amask set)

*  Signalled by : operator has to keep tradk of which masks have been manufadured using the quadrant and sequence
numbers

. Action: not an error, normal condition, operator shall store the mask to the intermediate repasitory and proceel
manufaduring the next mask
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8.1.3.2 mask set manufacturing termination

Condition : mask manufactured normally (last of a mask set)

Signalled by : operator has to keep tradk of which masks have been manufadured using the quadrant and sequence
numbers

Action: not an error, normal conditi on, operator shall store any mask of the set not yet stored to the SC

8.1.3.3 mask dropped after manufacturing

Condition : just manufadured mask dropped whil e storing to intermediate repository

Signalled by : no signal given to operator, it' s the operator which has to tell Cut Manager that the mask is being
remanufadured using the REMANUFACTURE button

Action: error, operator shall reproduce (manufadure again) mask immediately (or asap if manufaduring of the
next oneis alrealy in progres9

8.1.3.4 laser machine failure before start of a mask set

Condition : cutting machine requires routine intervention or has recoverable failure before dl masks of a set are
produced. A recoverable problem is one which can be fixed on the spot in areasonably short time.

Signalled by : depends

Action: warning, operator shall delay production and storage urtil problem fixed

8.1.3.5 laser machine irrecoverable failure before start of a mask set

Condition cutting machine has irrecoverable failure before dl masks of a set are produced. An irrecoverable
failure requires external intervention, replacement on uravailable spare parts, or other adion which cannot be
concluded within the aurrent day shift.

Signalled by : depends

Action: error, operator shall go to MHCU runring the st or e program and terminate it (this isaues a termination
report to MCS). st or e will remove dl fil es of the forthcoming mask set (and of any other undone mask set) from
MHCU and MM CU (inclusive of the LMD filesin the MM CU Incoming areg

8.1.3.6 laser machine irrecoverable failure during production of a mask set

Condition cutting machine has irrecoverable fail ure before production of a new mask set is darted. See previous
sedion for definition of an irrecoverable fail ure.

Signalled by : depends

Action: error, operator shall throw away the masks of the aurrent mask set till i n intermediate repository then o
to MHCU running the st or e program and terminate it (this issues a termination report to MCS). st or e will
remove dl files of the aurrent unfinished mask set (and any other undone mask set) from MHCU and MM CU
(inclusive of the LMD filesin the MM CU Incoming ared).However the LMD files of any mask which was pending
for manufacture will not be removed until the condition described in 8.1.3.8 will be triggered: it is suggested for
this to exit and restart Cut Manager and reply CANCEL to the relevant POPUP as instructed in 8.1.3.8

8.1.3.7 hardware errors

The reference document in case of hardware arors on LPKF machine (which cannot be predicted a priori) is
represented by the LPKF documentation (LPKFE documentation [ref. 8].). We do not provide therefore an exhaustive list
of error conditions. We note only two possble adions.

In case of problems occurring during a ait, like excessve sparks from the at area Invar shavings obstructing the
cut and not removed by the exhauster, excessve vibration of the dr pad suppat, macine heal hitting the end
stops, the first course of adion shall be to STOP the aurrent cutting phase using the gpropriate Stencil Master
button.

If this is not sufficient and an immediate stop is desired, the emergency stop kutton on the LPKF rack must be
pressd, then one must exit Stencil Master and restart (do not forget to pull out the amergency stop hutton )

In case of hit of the end stops (end stage aror) the machine will i n general attempt autonomously to reconstruct its
reference system doing aslow scan. If it is desired to make arecdibration, refer to the procedure described in 9.2
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In particular we notice that a spurious hit of the end stops can occur, even if the machine is not moving at al and
with the head locaed in the centre, if the presare of the dr pads deaeases below the safe value (see digital
manometer on the bad of the granite stand). In this particular case the machine caanot move anymore. It is
necessary to exit StencilMaster and turn it off. When switched on, it will slowly move to the reference position and
"bump" into it to reconstruct its reference. It is strongly advised to re-make a céibration at thistime.

8.1.3.8 LMD file already in working area

Condition :Cut Manager starts and foundsan LMD fileinitscur r ent diredory (presumably left by a aash)
Signalled by : CUT MANAGER message POPUP

Action: the popup will offer the posshility of starting manufaduring the LMD file (you should select this option if
the mask has not been manufactured at all, pressng RETRY) or to press CANCEL to remove it and perform a
normal start (you should select this option only if the mask cannot be made at all because of an irrecoverable LPKF
machine fault). In the case the mask had been manufactured, but one did not press MASK DONE (to save the LMD
file in the Archive folder) the correct procedure is to press RETRY, do not do anything in StencilMaster, deiconize
Cut Manager, and press MASK DONE

8.1.4 Contingencies during storage phase
The following are the recgnized contingency conditi ons during the storage phase of the manufaduring cycle.

8.1.4.1 timeout during connection to bar code reader

Condition : MHS cannot establi sh connedion with the SC bar code reader.

Signalled by : BAR CODE POPUP B0O1

Action: the popup will ask operator to ched barcode realer is conneded to pat (chedk serial cable & both ends)
and switched on (chedk power cable plugged in and LED on SC barcode realer). Fasten any loose cdle and, if
everything looks OK, press RETRY. In case of repeaed failures or clea hardware failure press CANCEL to exit
program, and refer to Maintenance Manual sedion 12.5 (bar code or serial card failure).

8.1.4.2 mask dropped before identification

Condition : mask dropped before identification (while moving from MMU to intermediate storage, see 8.1.3.3,
or from intermediate storage to bar code reader)

Signalled by : operator will notice

Action: error, if operator has aready clicked NEXT MASK, he shall bre& the operation pressng the SUSPEND
button. Then operator shall reproduce (manufacure again) mask asap (and then resubmit to st or e)

8.1.4.3 mask not belonging to MMJ

Condition : bar code reader found a mask id which isinvalid or not present in MM J

Signalled by : STORE MESSAGE POPUP S04 (invalid ber codg, i.e. not in the VIMOS range) or SO05 (valid ber
code, but does not belong to current order)

Action: error, operator shall adknowledge, put mask aside, and skip rest of store operation, then proceed to another
mask

8.1.4.4 mask listed as already stored
This may happen in three caes.

Condition : bar code reader found a mask id for a mask already listed in SCT and seemingly stored in this sson
(eventualy verify mask is physicdly therein SC)

Signalled by : STORE MESSAGE POPUP S06

Action error, this is amingly a duplicated mask, if you just forgot to store the previous mask, do it now,
otherwise if you redly produced another mask, throw dupli cated mask away, and proceeal to next one
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Condition : bar code reader found amask id for amask already listed in SCT (but mask is not physicdly there!)
Signalled by :not signalled (except as by manual verification in consequence of the previous error).

Action unlikely to occur, current procedure does not foreseethis verification, handle & previous case (no nedl to
runthe recvery Rescan SC function)

Condition : bar code reader found a mask id for a mask already listed in SCT and seemingly stored prior to this
sesson (must be verified that mask is physicdly therein SC)
Signalled by : STORE MESSAGE POPUP S07
Action : the aknowledgment will terminate (abort) store. Operator must understand the caise of this stuation
before dedadingif :
1. there is no such mask in SC and the aurrent one can be stored (eventually using t he recovery
i nsert function see 6.1.10.3);
2. thereisan old (wrong) mask in SC which must be discarded (usingther ecovery renopve function see
6.1.10.4) before storingthe arrent one;
3. thereis an irrecoverable mismatch between SCT and SC content, which requires to run the r ecovery
r escan function see 6.1.10.1)

8.1.4.5 No room in storage cabinet
Thismay happen in afew rare caes (it should be prevented by controls at MCS level) :

Condition : SCT saysthereisnoroomin SC (and it istrue)

Signalled by : not signalled dredly. Operator may notice it in advance since the screen will show 100 masks
present in a SC. Operator will definitely notice when storing, sincethereis no room he canot succes<ully store.
Action : error, operator shall stop everything (ading as described in 8.1.4.6, and spedficdly replying NO to bah
popups SO08 and S09, then suspend o terminate store) and put mask aside, then get in contad with MCS operator
to sort out the situation.

Condition : SCT saysthereisno roomin SC (and it is not true)

Signalled by : not signalled dredly. Operator may notice it in advance alvance since the screen will show 100
masks present in a SC, but may also not notice and insert the mask in afreedot.

Action : error, if operator notices in advance he shall stop everything (and ad as described in the previous
condition). Otherwise if a mask is inserted in the SC, but the SCT is wrong (incorredly 100% full), the mask will
not be recorded in the SCT. The program continues without problems, but a mismatch situation requiring a
recovery rescan procedure (see 6.1.10.1) islikely to arise some time later.

Condition : SCT vs SC mismatch (SCT saysthereis room, but physicdly there is no room)

Signalled by : operator will noticewhen attempting to store

Action : error, operator shall stop everything (i.e. ading as described in 8.1.4.6, and spedficdly replying NO to
baoth popups S08 and SO09 , then suspend o terminate store) and run recovery rescan procedure (see
6.1.10.1).

8.1.4.6 mask dropped after identification

Condition : mask dropped after identification but before storage (whil e moving from bar code reader to SC)
Signalled by : after operator has replied NO to the STORE MESSAGE POPUP S08 will see aother STORE
MESSAGE POPUP S09

Action : error, operator shall reproduce mask asap and then resubmit to st or e. He has the option of replying NO
to skip the aurrent mask and continue storing (while remanufaduring the mask again some time later) or to reply
YES to put store in standby waiti ng for the mask to be remanufadured immediately.

8.1.4.7 mask succesfully stored

Condition : mask succesfully stored

Signalled by : operator replies YES to the STORE MESSAGE POPUP S08

Action : this is normal, procea to next mask (MHS will not normaly know about mask sets but usage of
intermediate repository will ensure only entire mask sets are processd).
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8.1.4.8 MHS required for other tasks

*  Condition : MHS required for other tasks
e Signalled by : oral message
»  Action : operator shall suspend store, perform other tasks (IC preparation or discard) and resume st or e

8.1.4.9 crash during store

If a computer, system or MHS crash occurs while running store (or any other MHS phase), the chedkpointing of data to
disk inclusive of usage of flag fileslike st orecrash. t xt and tenp_rep. t xt will alow program to restart once
situationis cleared

8.1.4.10 normal termination

. Condition :storage terminated normally by operator pressng END (all masks of all mask sets)
*  Signalled by STORE MESSAGE POPUP S12
. Action: areply of OK will send MM T report and terminate

8.14.11 premature termination before initialization

»  Condition : processng terminated by operator pressng END before conneding to bar code reader and retrieving
jobrelated data (for the first timein a store sesson)

e Signalled by: STORE MESSAGE POPUP S12

e Action: null run, no adion (will not send MMT report)

8.1.4.12 premature termination just after initialization

. Condition processng terminated explicitly by operator pressing END when no mask have been stored yet and
cannot be stored becaise of an irrecoverable aitting machine failure. This covers also an end before wnneding to
bar code reader if st or e isresuming from a suspended sesson.

*  Signalled by: externa condition

. Action: handled ascase 8.1.4.14 below (will send an MMT report but requires no recovery))

8.1.4.13 premature termination with incomplete mask set stored

e Condition processng terminated by operator, last mask set stored is incomplete because of an irrecoverable
cutting machine failure

. Signalled by: external condition, then after operator pressed END via STORE MESSAGE POPUP S10 and S11

*  Action: error, anyhow send MMT; files referring to undone masks will be removed by MHS. Operator has then to
runrecovery renove procedure (see 6.1.10.4) to take masks of the incomplete set out the SC

8.1.4.14 premature termination with entire mask sets missing

. Condition processng terminated by operator, There ae eitire mask sets missng becaise of an irrecmverable
cutting machine failure

*  Signalled by: externa conditi on, then after operator pressed END via STORE MESSAGE POPUP S10 and S11

. Action: error, anyhow send MMT; files referring to undone masks will be removed by MHS. No further adion
required

Note that in this case (as well in the one described in 8.1.4.13) the files referring to undone masks are the working
copies residing on MHCU. The LMD files gored on MM CU will not be deleted : they can be deleted only by the
di scar d function.

8.1.4.15 no masks to store

*  Condition initiali zation found no masks to store (convert was not run)
e Signalled by: STORE MESSAGE POPUP S03
* Action: adknowledge to forcetermination (of course without MM T report)
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8.1.4.16 convert pending on current MMJ

*  Condition store canot start because @nvert has not yet finished processngthe arrent MMJ
e Signalled by: STORE MESSAGE POPUP S01
»  Action: acknowledge to terminate aanull run

8.1.5 Contingencies during IC preparation phase
The following are the recgnized contingency conditi ons during the 1C preparation cycle.

8.1.5.1 timeout during connection to bar code reader

. Condition : MHS cannot establi sh connedion with the SC or |C bar code reader.
e Signalled by : BAR CODE MESSAGE POPUP B0O1 a B02

» Action: the popup will ask operator to chedk one of the two barcode readers is conneded to pat (ched serial
cable & both ends) and switched on (chedk power cable plugged in and LED on SC or IC barcode reader). Fasten
any loose cadle and, if everything looks OK, pressRETRY. In case of repeaed failures or clea hardware failure
press CANCEL to exit program, and refer to Maintenance Manual sedion 124 or 12.5 (bar code or serial card

failure).

8.1.5.2 timeout during connection to MHS robot

. Condition : MHS cannot establi sh connedion with the MHS roba controll er.
*  Signalled by : ROBOT MESSAGE POPUP RO1

. Action: the popup will ask operator to chedk the roba controller is conneded to pat (chedk serial cable & both
ends) and switched on (chedk safety lamp labelled 220/ is on and not burnt, and switch turned on) and to chedk
the serial cable mnnedor adapter (chedk LED is on). Fasten any loose cdle and, if everything looks OK, press
RETRY. In case of repeaed fail ures or clea hardware fail ure pressCANCEL to exit program, and consider it aroba

failure.

8.1.5.3 robot is homing

. Condition : The MHS roba Z-displacement unit is moving to the reference position (home) .
*  Signalled by : ROBOT MESSAGE POPUP R10

. Action: the Z-displacement unit nead to set its home position as on after it has been switched on. If the program
(via a status read) deteds home has not yet been set, will do so, after the operator has pressed OK for

adknowledgment. Thisis not an error, but part of routine initi ali zetion.

8.1.5.4 robot error while homing

The MHS roba Z-displacement unit is commanded to move to the reference paosition (home) and the command is either

not acknowledged or a status request gives an error . This can occur in four different conditions :

. Condition 1: The home command is either not adknowledged or the serial connedion times out

*  Signalled by : RoBOT MESSAGE POPUP R02 to R06. The roba status text areawill contain a spedfic indication
of the eror (a cmmand timeout error, or a status timeout error, or a command syntax error). See Maintenance

Manual sedion11.1.1.11 and in particular 11.1.1.20for detail son robat errors.

. Action: only option is CANCEL. This aborts the MHS IC preparation as described in 8.1.5.26 (o0 immediately in
the cae of IC rescan). You can attempt to resume it after checking the wnnedion as described in 8.1.5.2. Timeout
errors probably indicae a @mmunicaion problem (loose céle or power) occurred after the initial test. A syntax
error (corresponding to a NAK sent by the controller in response to a command) may indicate roba controller

trouble, or a software aror. Try to cycle roba power off and on, or to stop and restart MHS.

»  Condition 2 : Reverable aror (typicdly corresponding to roba error codes 4 and 5) : either the photo cdl
signals an obstruction on the path of the Z-displacement unit, or the emergency stop hutton has been pushed. More
rarely it may correspond to the robat being busy (roba error code 3) when not expeded, or to two commands sent

at sametime (roba error code 9)

. Signalled by : ROBOT MESSAGE POPUP RQO7 or R11 The roba status text areawill contain a spedfic indication of

the earor
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Action: options are RETRY or CANCEL. The latter sends a mntroller reset command, then aborts the MHS IC
preparation as described in 8.1.5.26. The former reguest you to remove the eror condition (push masks in the IC
or in the mask stand so they do not obstruct the photo cdl, or remove other objeds ; or respedively pull the
emergency stop hutton out) then press RETRY. This will send a reset command and attempt to retry the homing
operation. The reset command is anyhow unnecessary and not sent in case of roba error code 3.

Condition 3 : Recoverable eror : home pasition lost (the no-home status, robat error code 1, remains after sending
the home cmmmand).

Signalled by : ROBOT MESSAGE POPUP R0O8 The roba status text areawill also contain indicaion of the eror
Action: options are RETRY or CANCEL. The latter aborts the MHS IC preparation as described in 8.1.5.26. The
former request you to attempt to remove the eror condition (chedk the proximity switch is not obstructed and
operating) then pressRETRY. Thiswill retry diredly the homing operation.

Condition 4: Unremverable aror : an hardware aror (roba error codes 6-10) has been detected.

Signalled by : ROBOT MESSAGE POPUP R09 The roba status text areawill also contain indicaion of the eror
Action: only option is CANCEL. This aborts the MHS I C preparation as described in 8.1.5.26 Y ou can then verify
the functioning of the Z-displacement unit (eventually cycling power off and on) and resume the IC preparation

8.1.5.5 robot error while initializing

The MHS roba Z-displacament unit is commanded to set the accéeration and speed (which is done & the beginning)
and the command is either not acknowledged or a status request gives an error . This can occur inthree cages:

Condition : The mmmand is either not adknowledged or the serial connedion times out
Signalled by : ROBOT MESSAGE POPUP R0O2 See8.1.5.4 condition 1 for details.
Action: See ationsfor condition 1in 8.1.5.4.

Condition : Recoverable eror (typicdly roba error codes 4 and 5) : either the photo cdl signals an obstruction on
the path of the Z-displacement unit, or the emergency stop kutton has been pushed.

Signalled by : ROBOT MESSAGE POPUP R0O7 or R11 See8.1.5.4 condition 2 for details. . Note that error code 1
(8.1.5.4 condition 3) is not handled as an error since the home setting is independent on the speed/accéeration
settings

Action: options are RETRY or CANCEL as for 8.1.5.4 condition 2. The latter aborts the MHS IC preparation as
described in 8.1.5.26. The former request you to remove the aror condition (push masksin the IC or in the mask
stand so they do not obstruct the photo cdl, or remove other objeds ; or respedively pull the amergency stop
button out) then pressRETRY. This will send a reset command and attempt to retry the set speed or accéeration
operation

Condition : Unremverable aror : an hardware aror (roba error codes 6-10) has been deteaed.
Signalled by : ROBOT MESSAGE POPUP R09 See8.1.5.4 condition 4 for detail s.
Action: See ationsfor condition 4in 8.1.5.4.

8.1.5.6 robot needs to be loaded

Condition : The MHS roba Z-displacement unit must be loaded with the IC holder, and therefore has to move to
the load pasition. Oncethe paosition is readed it requires operator intervention.

Signalled by : UNLOAD/LOAD MESSAGE POPUP U04 or LO1 or |c01.

Action: Thisisnot an error but part of standard operations. The operator shall reply YES to confirm whether the IC
holder is already loaded o NoO if a load is requested. If the holder has to be loaded, the operator has to
adknowledge another POPUP UQ5 or L0O2 or 1c02 and to wait for the Z-displacement unit to read the load (lowest)
paosition, and has to physicdly load the IC holder onto the platform, until the notches in the holder bottom are
seaured to threeball s on the platform pins. Once this is done pressOK in the mnfirmation PoPUP U06 or L0O3 or
1c03 to continue.. The program will automaticdly command a new home (with the platform loaded) before
continuingasin 8.1.5.3.
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8.1.5.7 robot error while moving

The MHS roba Z-displacanent unit is commanded to move to any position and the command is ether not
adknowledged or a status request gives an error . Thiscan occur in four cases:

Condition : The move command is either not adknowledged or the serial connedion times out
Signalled by : ROBOT MESSAGE POPUP R02 See8.1.5.4 condition 1 for detail s.
Action: See ationsfor condition 1 in See8.1.5.4.

Condition : Remverable aror (roba error codes 4 and 5) : either the photo cdl signals an obstruction on the path
of the Z-displacement unit, or the emergency stop kutton has been pushed.
Signalled by : ROBOT MESSAGE POPUP RO7 or R11 See8.1.5.4 condition 2 for detail s.

Action: options are RETRY or CANCEL as for 8.1.5.4 condition 2. The latter aborts the MHS IC preparation as
described in 8.1.5.26. The former request you to remove the eror condition (push masks in the IC or in the mask
stand so they do not obstruct the photo cdl, or remove other objeds ; or respedively pull the emergency stop
button out) then pressRETRY. Thiswill send areset command and attempt to retry the movement

Condition : Recverable aror : home position lost (roba error code 1).

Signalled by : ROBOT MESSAGE POPUP R0O8 See8.1.5.4 condition 3 for detail s.

Action: options are RETRY or CANCEL. The latter aborts the MHS IC preparation as described in 8.1.5.26. The
former request you to attempt to remove the aror condition (ched the proximity switch is not obstructed and
operating) then pressRETRY. Thiswill perform a new homing operation then attempt to retry the movement.

Condition : Unrecoverable aror : an hardware eror (roba error codes 6-10) has been deteded.
Signalled by : UNLOAD/LOAD MESSAGE POPUP R09 See8.1.5.4 condition 4 for detail s
Action: See ationsfor condition 4in 8.1.5.4.

8.1.5.8 robot moving

Condition : The MHS roba Z-displacement unit is commanded to move to any position. Movement takes ome
time (during which arobad status code 3 is generated).

Signalled by : messagesin the NEXT ACTION area ad in the roba status text area

Action: This is gandard operation. Operator shall wait urtil a movement completed (macine ready) messge
appeasin therobad status area

8.1.5.9 more than one MIJ present in staging area

Condition : more than one M1Jis present when only oneis normally expeded (at start of unload phase).

Signalled by : not signall ed, just seethe standard order seledion form (described in 6.1.8.1)

Action: thisis an anomaly, normally only one M1J (plus the nul | order always present) must be present, the form
allows to seled one of many, but we canot give here arule aout which will be the corred one : dired inquiry
with the MCS operator is likely to be needed to seled the crred priority.

Note that the nul | order is always there, henceis not signalled. If there is no ather order, and, as typicd you do not
wish to empty completely the IC exeautingthe nul | order, pressCANCEL to exit the unload program.

8.1.5.10 no MIJ found in staging area

Condition : no MIJis present in staging area

Signalled by : UNLOAD MESSAGE POPUP U02

Action: this is an informative message. No further adion required. Click OK to adknowledge and the unload
program will be terminated. In pradicethiswill never happen, sincethenul | order isawaysthere (see 8.1.5.9)
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8.1.5.11 mask already in IC

Condition : amask already in IC is requested to stay therein the M1J.

Signalled by : thisisnot signalled direaly by the unload program (but a text areawill show the mmplementary li st
of masks to be unloaded, and the masks in the order already in the IC will be flagged with an ok in the order
listing text areg). Thiswill also not be signalled dreadly by the load program (which however will mark with an x
in the order listing text areathe masks aready in IC)

Action: No further adion required

8.1.5.12 mask cannot be unloaded

This may occur in three onditions when attempting to unload a mask from an IC slot into the mask stand, but thisis not
posshle for the foll owing reesons.

Condition : The dot is empty (when amask was expeded) because tel escope staff has removed it

Signalled by : UNLOAD MESSAGE POPUP UQ8 after operator reply of NO to the UNLOAD MESSAGE POPUP UQ7
Action: Reply YES to the POPUP. The mask will be deleted from the ICT and not recorded into the SCT and the
IC preparation continues. If the mask is required again in the future, it has to be reproduced from the achive (with
the same priority asfor the caein 8.1.5.15).

Condition : The dlot is empty (when amask was expeded) for an unkrown reasons

Signalled by : UNLOAD MESSAGE POPUP UQ8 after operator reply of NO to the UNLOAD MESSAGE POPUP UQ7
Action: Reply No to the POPUP. Soon afterwards the unload program is suspended. The cae must be handled as a
mask id mismatch (see 8.1.5.14), i.e. running arecovery rescanl C procedure (see 6.1.10.2) and then
resuming IC preparation to retry.

Condition : The roba stopped in an intermediate position and the mask clamp is not aligned with an IC slot
Signalled by : UNLOAD MESSAGE POPUP UQ8 after operator reply of NO to the UNLOAD MESSAGE POPUP UQ7
Action: Reply NO to the POPUP. Soon afterwards the unload program is suspended. After 1C preparation has been
suspended, cycle roba power off and on, and resume IC preparation. If problem persists dedare aroba fail ure.

8.1.5.13 mask unloaded successfully

Condition : mask moved from IC to SC
Signalled by : An operator reply of YES to the UNLOAD MESSAGE POPUP UQ7
Action: thisis part of the routine operations

8.1.5.14 mask id mismatch

Condition : The roba bar code reader found an id different from the one expeded for that IC sot on the basis of
ICT (this covers also the cae mentioned above of no mask present in IC where one expeded from ICT).

Signalled by : UNLOAD MESSAGE POPUP UQ9

Action: error, operator: re-insert mask in IC; after an adknowledge the unload program will automaticdly be
suspended. Runrecovery rescanl C procedure (see 6.1.10.2) eventualy try first to cycle roba power off
and on, and resume | C preparation to force homing the roba and retry.

8.1.5.15 mask dropped while moving from IC to SC

Condition : mask dropped while moving from IC to SC.

Signalled by : An operator reply of NO to the UNLOAD MESSAGE POPUP U1l

Action: error, operator: reproduce asap when urload/load finished then store it using recovery insert

procedure (see 6.1.10.3). In the meanwhile continue with urloading, after acknowledging the next PoPuUP U12.
Note the mask will not be listed neither in ICT nor in SCT until remanufadured. Note that thisis not a sever error:
the masks to be unloaded are not required in the IC for the next observing rights (and passbly will never be
required again), hencethe | C preparation has priority on the mask reproduction.
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8.1.5.16 no room in SC

e Condition : thereisno roomin SC for movingamask from IC to SC.

. Signalled by : thisisnot signalled direaly, operator may noticeit in advance sincethe screen will show 100 masks
present in a SC. Operator will definitely notice when storing, sincethere is no room he cannot succesdully store

»  Action: error, operator : if store is not posshle (SC physicdly full), try to put the mask aside, reply No to the
UNLOAD MESSAGE POPUP Ull asin 8.1.5.15 and defer storage @ the end of IC preparation, usingr ecovery
i nsert procedure (see 6.1.10.3), when it is likely that more spacewill exist. Report the fad to the IWS operator
(this is likely to be an anomaly in MCS). If instead store is posshble (there is room in the SC, but the SCT
incorredly says there ae 100 masks gored, the the mask will not be recorded in the SCT. The program continues
without problems, but a mismatch situation requiringar ecovery rescan procedure (see 6.1.10.1) islikely to
arise sometime later.

8.1.5.17 MIJ empty or requires no loading

e Condition : MIJ empty (MIJ not present in load phase isimpossble), or anyhow MI1J does not require to load any
additi onal mask.

e Signalled by : UNLOAD MESSAGE POPUP U17 will report that the load phase is unrecessary

* Action: info, adknowledge then no further adion (an empty MIJ can be used to unload all masks from ICs). Note
no MIT is generated in case of autonomous null order (the one cdled nul | . mi j ), while it is generated for any
order coming from MCS and completed just after the unload phase.

The a&ove mentioned POPUP U17 appeas after the roba has moved the platform to the unload pcsition (see 8.1.5.25)
and the first PoPuP U15 has been shown.

Note that if at the end of the unload phase there ae (as usual) masks to be loaded, operator will seefirst POPUP U15
then POPUP U18

8.1.5.18 mask not found in SCT

. Condition : required mask not found in SCT (at load time).

*  Signalled by : presing NOT FOUND button whil e seaching (currently not signalled by program)

e Action: error, omit insertion and skip to next mask. currently thisis not handled dfferently from the next case (i.e.
screen there is no preliminary chedk in SCT to prevent search), the operator notices the difference just looking at
the SCT on the screen.

8.1.5.19 mask physically not found in SC

*  Condition : required mask physicdly not found in SC (apparent SCT vs SC mismatch)

»  Signalled by : pressng NOT FOUND button whil e searching, generates LOAD MESSAGE POPUP L10

*  Action: error, operator: stop SC seach mode loop pessng NOT FOUND button, verify simple problems (masks
well pushed into SC, etc.) and in response to POPUP L10 either presSRETRY to seach again (eventualy in other
guadrants), otherwise pressCANCEL to skip loading of this mask. If problem persists (on more masks) pressEND to
stop everything (abort loading) and runr ecovery rescan procedure (see 6.1.10.1)

8.1.5.20 mask dropped while moving from SC to bar code reader

. Condition : mask dropped while moving from SC to bar code reader

*  Signalled by : reply NO to LOAD MESSAGE POPUP LOS

. Action: error, operator : if there istime enough for immediate mask reproduction, reply NO to next popup LO6 to
defer loading (this loops badk showing again POPUP LO5) , reproduce mask, then put it immediately into 1C and
proced (at thistime SCT will be updated) If immediate reproduction is not posshle, reply YES to next popup to
dedare loading of this particular mask as unsuccesful and continue (at this time mask will be removed from SCT).
When possble reproduce mask and use recovery insert procedure (see 6.1.10.3) to store it. Note that
thisis a critical condition : if a mask is not loaded in the IC, the observation will not be possble, therefore one
must do any effort to reproduce damaged masks asap.
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8.1.5.21 unexpected mask id found by robot bar code reader

Condition : mismatch in mask id : unexpeded mask id found by roba bar code reader

Signalled by : LOAD MESSAGE POPUP LO7

Action: warning, probably wrong mask extraded from SC : put mask badk in SC and seach again (s/w asssted :
follow instructionsin "NEXT ACTION" hint box)

8.1.5.22 mask cannot be loaded

Condition : The program asks to load amask into I1C from the mask stand, but thisis not passble.

Signalled by : LOAD MESSAGE POPUP L09 as a nsequence of areply NO to POPUP L0O8

Action: This may occur either because the IC dot is arealy full with a mask (when instead is expeded to be
empty) or because the roba stopped in an intermediate position and the mask clamp is not aligned with an IC dot.
Both cases abort IC preparation. The first caseis amask id mismatch and requiresto runther ecovery rescan
| Cfunction, then resume | C preparation, whil e the second shall be handled as for condition 3 of 8.1.5.12

8.1.5.23 mask damaged moving from mask stand to IC slot

Condition : mask damaged moving from mask stand to 1C slot

Signalled by : thisis not signalled by software

Action: adamage whileinsertingis unlikely and might occur as a mnsequence of errorsin 8.1.5.22. Reproduction
of the damaged mask shall be handled similarly to what described in 8.1.5.20 i.e. while program is aborted the
operator may reproducethe mask, user ecovery i nsert tostoreitin SC, and resume IC preparation.

8.1.5.24 no roomin IC

Condition : noroominIC

Signalled by : not signalled dredly by software, however if the ICT indicaes the IC is full, al further masks in
the M1J are automaticdly and sil ently skipped.

Action: error, should not be passgble becaise of previous cheds at MCS level, but anyhow requires no adion : a
MIT report telli ng that the masks were not loaded will be sent at the end.

8.1.5.25 unloading IC holder

Condition : The MHS roba Z-displacement unit shall move to the unload (lowest) position to alow the operator
to take out the IC holder. .

Signalled by : UNLOAD/LOAD MESSAGE POPUP U13 and LO4 or I1c04

Action: This is not an error but part of standard operations, such movement is automaticdly done & fina
operation of the Load function (or Unload when load is not necessary), or of the IC Rescan function. PressOK to
adknowledge, and then remove the IC holder from the platform oncethis has readed the unload pasiti on.

8.1.5.26 handling abort conditions

Condition : A roba recoverable aror has been solved pressng the CANCEL (abort) button, or a roba
unrecverable eror has been acknowledged causing an abort. .

Signalled by :one of above erors 8.1.5.4, 8.1.5.5, or 8.1.5.7 via UNLOAD/LOAD MESSAGE POPUP U16 and L13
Note that in case of IC Rescan, thisis aborted inconditionally.

Action:. the POPUP will propase atermination request with the ideato either RETRY IC preparation (in which case
it will be adually suspended, then the operator has to try to clea the aror condition, and if successul resume IC
preparation) or to immediately CANCEL definitively (abort) IC preparation and generate aMIT report.

w

8.1.5.27 unloaded mask already recorded in SCT

Condition : amask unloaded from IC isrecorded in SCT as alrealy stored in SC.

Signalled by : UNLOAD MESSAGE POPUP U10

Action; error, operator : put mask bad in IC and pressOK then suspend unl oad, runr ecovery renove to
remove the duplicated mask (or eventually r ecovery rescan SCto clea a spurious duplicaion), and resume
IC preparation
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8.1.5.28 masks cannot be located in ICT and SCT

Condition : one or more masks listed in MIJisnot recorded in ICT nor in SCT.

Signalled by : UNLOAD MESSAGE POPUP U19 In addition such masks will be flagged by a ?? marker (an ok
marker indicates masks in IC, a <= marker masks in SC) The message will appea once d the beginning of the
unload phase and will not give detail s about individual masks (use the mentioned flags)

Action: error, operator can choose to: pressRETRY to suspend unl oad, runrecovery rescan | Cand
recovery rescan SCto updatethe mntent of ICT and SCT and finally resume I C preparation hoping that the
situation has been cleared ; alternately the operator can pressCANCEL to proceed with uroading and loading, and
be realy to encounter further errors later (typicdly the condition described in 8.1.5.19)

8.1.6 Contingencies during discard phase
The foll owing are the recognized contingency conditi ons during the mask discard cycle.

8.1.6.1 timeout during connection to bar code reader

Condition : MHS cannot establi sh connedion with the SC bar code reader.

Signalled by : BAR CODE MESSAGE POPUP B0O1

Action: the popup will ask operator to chedk barcode reader is conneded to pat (chedk seria cable & both ends)
and switched on (chedk power cable plugged in and LED on SC barcode reader). Fasten any loose cdle and, if
everything looks OK, press RETRY. In case of repeaed failures or clea hardware failure press CANCEL to exit
program, and refer to Maintenance Manual sedion 12.5 (bar code or seria card fail ure).

8.1.6.2 no MDJ found in staging area or null MDJ
One hastwo cases:

Condition : no MDJis present in staging area

Signalled by : DISCARD MESSAGE POPUP DO1

Action: this is an informative message. No further adion required. Click OK to adknowledge and the discard
program will be terminated

Condition : the MDJ order isnull (i.e. refersto zero masks!).
Signalled by : CONVERT MESSAGE POPUP D02
Action: Click OK to adknowledge and generate avalid MDT (the order isformally fulfill ed)

8.1.6.3 mask still in IC

Condition : mask isnot found in SCT (because it appeasfrom ICT it is gill | oaded in the IC)

Signalled by : DISCARD MESSAGE POPUP DO3

Action: Click OK to acknowledge and the discard program will be skip discarding of this mask (and report it as
unsuccesgul in the termination report).

8.1.6.4 mask not found in SCT because it is nowhere (dropped and not yet re-made)

Condition : mask is not found in SCT nor in ICT (presumably it was dropped and not yet been remanufadured )
Signalled by : DISCARD MESSAGE POPUP D04

Action: Click OK to adknowledge. Since the mask has to be discarded anyhow, the relevant LMD file will be
deleted, and the discard considered successul.

8.1.6.5 mask physically not found in SC (SCT vs SC mismatch)

Condition : mask cannot be physicdly found in the SC (althoughlisted in SCT : there is a mismatch between the
content of the table and of the relevant cabinet ! )

Signalled by : DISCARD MESSAGE POPUP DO6 after operator has aborted the search in the SC pressng the MASk
NOT FOUND button.

Action: Verify simple problems (like masks not well pushed into SC) and click YES button to retry seach
(eventualy in other quadrants if mask misplacal). If problem persists click NO. This will cause DISCARD
MESSAGE POPUP DQO7 to appea. In order to remove entry from SCT and delete LMD asciated to given mask
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anyhow operator shall reply OK. This will suspend the discard function. One must then run the r ecovery
rescan SC procedure (see 6.1.10.4) on the named mask, and then re-enter discard. If operator replies CANCEL
instead, discard will skip processng of the missng mask (considered not discarded) and continue.

8.1.6.6 LMD file for given mask does not exist

Condition : thereisno LMD file arresponding to the mask to be discarded (already acddentally deleted).
Signalled by : condition is not signalled
Action: program silently proceeds with discarding (considered successul)

8.1.6.7 mask dropped

Condition : mask is dropped while moving it from SC to Waste Basket.

Signalled by : condition is not explicitly signalled

Action: thisis not a problem, throw away the damaged mask (it has to be discarded anyhow) and when prompted
by DiscARD MESSAGE poPUP D05 to adknowledge mask has been discarded, click OK to proceed with deletion
of relevant fil es and updating of the SCT.

8.1.6.8 not all masks discarded

Condition : not all masks listed in MDJ have been discarded

Signalled by : DISCARD MESSAGE POPUP D09 after operator has pressed the END button

Action: the operator has an option to cancd the termination and re-enter the program to complete discarding. If he
clicks OK and deddes to redly terminate, a further DISCARD MESSAGE POPUP D10 reminds that a termination
report will be sent and requires further confirmation. Note that a cancd adion in both popups will re-enter the
discard function. Thereis no way to willi ngly suspend it (except in case of errorslike 8.1.6.5).
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8.2 List of popup messages

The following tables list all popup messages. The first column corresponds to the label in the title bar of the popup
(which usually contains also a sequence number). The second column gves the message text. The third column makes
crossreferenceto the gpropriate subsedion in 8.1, which describes how to ded with the anomalous condition (there is

no crossreferencefor normal conditions which just require an adknowledgment).

Thefirst set of tablesrefersto the MHS program.

First the general messages which can be generated by any MHS function.

Popup heading M essage text Action
MHS MESSAGE Click OK to confirm EXIT from Mask Handling System 8.1.1.2
ROBOT MESSAGE R01 roba not responding. (ak) 8.1.5.2

Verify the power supply, the calesand click Retry.
If the problem remains click Cancd to exit the program.

ROBOT MESSAGE R02

Roba does not respond. The program will be &orted

8.1.5.4 condition 1

see &0 8.1.5.5
and 8.1.5.7
ROBOT MESSAGE R03 Roba handshaking error. The program will be aorted as previous
ROBOT MESSAGE R04 Roba does not respond. The program will be &orted as previous
ROBOT MESSAGE R05 Roba command syntax error. The program will be as previous
aborted
ROBOT MESSAGE R06 Roba handshaking error. The program will be aorted as previous
ROBOT MESSAGE R0O7 Soft recoverable eror deteded 8.1.5.4 condition 2
Pull the emergency button or remove the photo cell see &s0 8.1.5.5
obstruction. and 8.1.5.7

Click RETRY to reset and to repea the last command or
CANCEL to abort the program.

ROBOT MESSAGE R08

Home position lost or not acquired

Chedk proximity switch.

Click RETRY to re-home and then reped the last
command or CANCEL to abort the program.

8.1.5.4 condition 3
see &so0 8.1.5.7

ROBOT MESSAGE R09

Roba hardware aror. The program will be @orted

8.1.5.4 condition 4
see &so0 8.1.5.5
and 8.1.5.7

ROBOT MESSAGE R10

PAY ATTENTION! Theroba will move to the HOME
pasition

8.1.53

ROBOT MESSAGE R11

Roba busy processnga command

8.1.5.4 condition 2

Click RETRY to repea the last command or CANCEL to |also 8.1.5.5

abort the program. and 8.1.5.7
BAR CODE 1 MESSAGE B0O1 | The stand bar code reader does not respond. 8.14.1

Verify the power supply, the calesand click Retry. 8.15.1

If the problem remains click Cancd to exit the program. | 8.1.6.1
BAR CODE 2 MESSAGE B02 | The SC bar code reader does not respond. 8.15.1

Verify the power supply, the calesand click Retry.
If the problem remains click Cancd to exit the program.

Then the messages generated by the main functions (convert, store, unload, load, discard).
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Popup heading M essage text Action
CONVERT MESSAGE C01 The CONVERT program cannot start. Y ou have to 8123
complete the STORE of the masks produced with the
previous order
CONVERT MESSAGE C02 No manufaduring order. The program will beterminated. | 8.1.2.1

CONVERT MESSAGE C03

The orders folder does not contain the .mmj file. FTP in
progress? Try again later.

8.1.2.5 condition 1

CONVERT MESSAGE C04

The order mmj_name isanull order. A null report will
be generated and the CONVERT program will be
terminated

8.1.2.5 condition 2

CONVERT MESSAGE C05 ERROR: Errmsg onfile gnnnnn.MSF The file will be 8126
skipped see dso 8.1.2.12
ERROR RECOVERY C06 ERROR: Errmsg in file gnnnnn.MSF Gerber conversion. | 8.1.2.8
Fil e skipped.
.Imd GENERATION No .gbr file to convert into .Imd. The program will be (ak) 8.1.2.13
MESSAGE C07 terminated
.Imd file generation CO8 To CONTINUE the program exeaution CLICK OK ak
CircuitCam -.Imd Thefile gnnnnn.gbr has not been converted. Retry ? 8.1.2.9
GENERATION MESSAGE C09 | CLICK NO to skip the file YES to try again
CONVERT MESSAGE C10 CONVERT program terminated. click OK ak
CONVERT MESSAGE C11 CONVERT program suspended. click OK ak
CONVERT MESSAGE C12 Exiting CONVERT program ak
CONVERT MESSAGE C13 Mask set incomplete. No LMD file of this mask set will 81211
be cpied to MM CU
CONVERT MESSAGE C14 No .msf file to trandate into .gbr. The program will be (ak) 8.1.2.13
terminated
CONVERT MESSAGE C15 No mask sets to manufadure The program will be (ak) 8.1.2.13
terminated
Popup heading M essage text Action
STORE MESSAGE S01 CONVERT not yet terminated 8.1.4.16
STORE MESSAGE S02 STORE function suspended. Click OK to confirm confirm
STORE MESSAGE S03 No new masks to store 8.1.4.15
STORE MESSAGE S04 gnnnnnisanill egal code number. Skipped. 8.1.4.3
STORE MESSAGE S05 The mask gnnnnn  does not belong to the pending 8.1.4.3
manufaduring order mmj_name Do not store this mask
in the SCs NOW. Skipped.
STORE MESSAGE S06 Themask gnnnnn  appeas arealy stored in this esdon. | 8.1.4.4
Please verify:
if you have not yet stored the mask to SC, move it NOW
if you have produced a mask duplicate, discard it.
STORE MESSAGE S07 ERROR - MISMATCH The mask gnnnnnisaready 8.1.4.4
listed in the Storage Cabinet Tables.
Before ay adion (STORE, DISCARD or SC RESCAN)
please try to understand why.
STORE MESSAGE S08 HAVE YOU STORED the mask gnnnnn in the ak ( 8.1.4.7)
instrument col cabinet (ST quadr ) ?
STORE MESSAGE S09 Do you want to re-manufadure it immediately ? 8.1.4.6
Click YESto retry storing row (in the meanwhil e got to
MM CU and make it)
Click NO to store the next mask
STORE MESSAGE S10 STORE NEW MASKS program will be terminated and 8.1.4.13
the manufaduring report will be sent. Click OK to 8.1.4.14

confirm
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Popup heading M essage text Action
STORE MESSAGE S11 Areyou redly sure ? click OK to confirm only if no more | 8.1.4.13
masks can be manufadured 8.1.4.14
STORE MESSAGE S12 STORE NEW MASKS program terminated. click OK to 8.1.4.10
confirm
Popup heading M essage text Action
UNLOAD MESSAGE UO1 Exiting | C PREPARATION sequence ak
UNLOAD MESSAGE U02 No mask insertion order. The program will beterminated. | 8.1.5.10
UNLOAD MESSAGE U03 The aurrrent Mask Insertion Order does not require mask | ack
unloading from I Cs.
UNLOAD MESSAGE U04 The IC holder is alrealy loaded on the robat lift? 8.1.5.6
UNLOAD MESSAGE UO5 PAY ATTENTION ! Theroba will move to the Ack ( 8.1.5.6)
LOADING pasition
UNLOAD MESSAGE U06 When the IC holder isloaded on the robat lift click OK. | Ack ( 8.1.5.6)
UNLOAD MESSAGE U07 Have you succesdully extraded the mask ? 8.1.5.12
8.1.5.13
UNLOAD MESSAGE U08 Has the slot been emptied manually by purpose & the 8.1.5.12
telescope ?
YES will skip unloading this mask and will remove it
fromICT.
NO (also in case of roba malfunction) will suspend
UNLOAD to alow you to run RECOVERY/RESCAN
UNLOAD MESSAGE U09 WRONG MASK - You have extraded themask gnnnnn | 8.1.5.14
instead of gmmmmm
Insert again the mask in the IC. The unloading will be
suspended. A rescan of the ICsis necessary
UNLOAD MESSAGE U10 Themask gnnnnn isarealyin instrument SCT 8.1.5.27
quadr
IC unloading must be suspended and RECOVERY /
REMOVE must be run
Insert again the mask in the |C and click OK.
UNLOAD MESSAGE U11 Have you stored the mask gnnnnn inthe col cabinet 8.1.5.15
SC quadr ?
UNLOAD MESSAGE U12 If themask gnnnnn isdamaged, discard it. A new one 8.1.5.15
must be manufadured and stored in SC with recovery /
single mask insertion
UNLOAD MESSAGE U13 PAY ATTENTION ! Theroba will move to the 8.1.5.25

UNLOADING position

UNLOAD MESSAGE U14

The ICs UNLOAD program is not terminated.

Clicking OK the program will be suspended and you can
restart it later to complete unloading.

Click Cancd to continue unloading.

Confirm suspend or
continue

UNLOAD MESSAGE U15

IC UNLOAD program terminated. click OK to confirm

Ack

UNLOAD MESSAGE U16

A robat error occurred.

Click RETRY to suspend the program. Y ou can than
switch off/on the robat and restart IC PREPARATION.
Click CANCEL to end the program. The report will be
sent.

8.1.5.26

UNLOAD MESSAGE U17

The aurrent Mask Insertion Order does not require mask
loadinginto ICs.

ICTs, SCTsand MIT report will be available to MCS and
|C PREPARATION terminated.

8.1.5.17
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Popup heading M essage text Action
UNLOAD MESSAGE U18 The aurrent Mask Insertion Order requires mask loading | Ack
inthe ICs. The LOAD program will be started
UNLOAD MESSAGE U19 Some of the masks requested by the insertion order are 8.1.5.28
neither in SCTsnor in ICTs.
Click RETRY to suspend |IC PREPARATION for IC and
SC rescan.
Click CANCEL to continue, but errors will be generated
later.
Popup heading M essage text Action
LOAD MESSAGE L0O1 The IC holder is alrealy loaded on the robat lift? 8.1.5.6
LOAD MESSAGE L02 PAY ATTENTION ! Theroba will move to the ak 8.1.5.6
LOADING pasition
LOAD MESSAGE L03 When the IC holder isloaded on the roba lift click OK. ak 8.1.5.6
LOAD MESSAGE L04 PAY ATTENTION ! Theroba will move to the 8.1.5.25
UNLOADING position
LOAD MESSAGE L05 Have you safety moved the mask to the roba stand ? 8.1.5.20
LOAD MESSAGE L06 If themask gnnnnn is damaged, it must be 8.1.5.20
remanufacured.
Do you confirm that cannot be loaded?
LOAD MESSAGE LO7 Y ou are loading a wrong mask (gnnnnn) 8.1.5.21
Move it bad to the SC and click OK.
LOAD MESSAGE L08 Have you inserted the mask ? 8.1.5.22
8.1.5.23
LOAD MESSAGE L09 The LOAD program will be éorted. 8.1.5.22
If the dot alrealy contains a mask RECOVERY /
RESCAN IC must be used
If the roba is not in the right paosition try to switch it off
and on and restart IC PREPARATION
In any case you have to move badk the mask to the
Storage Cabinet
LOAD MESSAGE L10 Areyou sure that the mask gnnnnn isnot in SC? Seach 8.1.5.19
aso in other quadrants.
Click Retry to seach again or Cancd to skip the mask
loading.
LOAD MESSAGE L11 The ICs LOAD program is not terminated. a
Click OK to suspend the IC PREPARATION. You can
restart it later.
Click Cancd to continue loading.
LOAD MESSAGE L12 IC LOAD program terminated. click OK to confirm a
LOAD MESSAGE L13 A roba error occurred 8.1.5.26
Click RETRY to suspend the program. Y ou can than
switch off/on the robat and restart IC PREPARATION.
Click CANCEL to end the program. The report will be
sent.
Popup heading M essage text Action
DISCARD MESSAGE D01 No dscard order. The program will be terminated. 8.16.2
DISCARD MESSAGE D02 The order mdj_name isanull order. 8.1.6.2

A null report will be generated and the DISCARD
program will be terminated
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Popup heading M essage text Action
DISCARD MESSAGE D03 The mask gnnnnn is dill i n the instrument cebinet quadr | 8.1.6.3
Discard isimpossble. Click OK
DISCARD MESSAGE D04 The mask gnnnnn is neither in SCs nor in ICs. Mask 8164
arealy discarded ?
The discard is considered succesdull. Click OK
DISCARD MESSAGE D05 HAVE YOU DISCARDED THE MASK gnnnnn? 8.1.6.7
DISCARD MESSAGE D06 Please verify the pasition of the masks in the Storage 8.1.65
Cabinets. Retry ?
DISCARD MESSAGE D07 Mask physicdly not found. 8.1.65
Click OK to suspend the DISCARD program and to run
RECOVERY / RESCAN SC procedure
Click CANCEL to continue discarding the other masks of
the order
DISCARD MESSAGE D08 Mask discard program aborted before retrieving the order | adk
DISCARD MESSAGE D09 Not all the masks of the order have been discarded. Click | 8.1.6.8
OK to end the program
DISCARD MESSAGE D10 Do you confirm? The discard report will be sent. 8.1.6.8
DISCARD MESSAGE D11 Mask discard program terminated. click OK to confirm ak
DISCARD MESSAGE D12 Exiting DISCARD program ak
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Then the messages generated by the recovery functions.

Popup heading Message text Action
ENABLE-DISABLE One of the slots you have selected contains a mask code. | ack 8.3.9
MESSAGE Ed01 You cannot modify this entry. Click Retry or Cancel to

CLOSE
Popup heading M essage text Action
OFF-LINE SINGLE MASK Illegal bar code. Ignore this mask. ak 8.3.6

IDENTIFICATION 1d01

OFFLINESINGEEMASK
DENHHCAHON 102

Message deleted

OFFLINE SINGLE MASK

Do you want to identify another mask?

Optionto loopY|N

IDENTIFICATION 1d03 see 8.3.6
Popup heading M essage text Action
INSERT MESSAGE In01 Illegal mask name. Do not move the mask to the Storage | adk
Cabinet. Insert ignored.
HNSERF-MESSAGE+RO2 Message deleted
INSERT MESSAGE In03 Themask gnnnnn isarealy inthe SC quadr This a
mask will beignored.
INSERT MESSAGE 1n04 HAVE YOU STORED the mask gnnnnn in the 8.3.3

instrument col cabinet (ST quadr) ?
OK will update the instrument Storage Cabinet Tables
Cancd will ...

INSERT MESSAGE 1n05

Do you want to insert another mask?

Option to loopY|N

INSERT MESSAGE 1n06

INSERT program terminated. Click OK

ak

Popup heading M essage text Action
REMOVE MESSAGE Re01 Type the bar code of the mask to remove and click OK reguires user to typein
Cancd or null entry will exit the program amask identifier
REMOVE MESSAGE Re02 You have typed an invalid code ack
REMOVE MESSAGE Re03 Illegal mask name. Remove ignored. ak
REMOVEMESSAGE R84 Message deleted.
REMOVE MESSAGE Re05 The mask gnnnnn is not in the Storage Cabinet Tables ak
Remove ignored.
REMOVE MESSAGE Re06 Do you want to remove another mask? OptiontoloopY|N
REMOVE MESSAGE Re07 HAVE YOU DISCARDED THE MASK gnnnnn? 8.34
OK will update the Storage Cabinet Tables
Cancd will i gnore the mask removal
REMOVE MESSAGE Re08 REMOVE program terminated. Click OK ak
Popup heading M essage text Action
IC RESCAN MESSAGE Ic01 | The IC holder is aready loaded on the robat lift? ak ( 8.1.5.6)
IC RESCAN MESSAGE Ic02 | PAY ATTENTION ! Theroba will move to the 8.1.5.6
LOADING pasition
IC RESCAN MESSAGE 1¢c03 Load the IC holder on the roba lift and click OK ak ( 8.1.5.6)
IC RESCAN MESSAGE Ic04 | PAY ATTENTION ! Theroba will move to the 8.1.5.25
UNLOADING position
IC RESCAN MESSAGE I1c05 Reinsert the mask gnnnnninto IC quadr slot ot and ak ( 8.3.2)
click OK
IC RESCAN MESSAGE I1c06 | ThelCs SCAN program is not terminated. 8.3.2
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Popup heading M essage text Action
Clicking OK the program will be &orted and the IC
Tableswill not be updated.
Click Cancd to continue |C Scan.
IC RESCAN MESSAGE I1c07 | I1C SCAN program terminated. 832
Click OK to update the IC Tables.
Click Cancd to exit without |C Tables updating.
IC RESCAN MESSAGE 1c08 | WARNING! thisisaquadrant ident mask in the ak ( 8.3.2)
WRONG quadr
Do not reinsert the mask and the slot will be considered
empty.
IC RESCAN MESSAGE Ic09 | Illegal mask bar code ack ( 8.3.2)
Do not reinsert the mask and the slot will be considered
empty.
Popup heading M essage text Action
SCAN SC MESSAGE Sc01 Position the bar code reader to scan ONLY the Storage ak

Cabinet i and click OK

SCAN SC MESSAGE Sc02

Please aunt the masks currently inserted in the
instrument Storage Cabinet i and type the number in the
input box.

Cancd will abort the program

requires user to typein
anumber between O
and 100

SCAN SC MESSAGE Sc03 Y ou have to type anumber a
SCAN SC MESSAGE Sc04 Y ou have to type anumber between 0 and 100 a
SCAN SC MESSAGE Sc05 Themask gnnnnn is gored in the wrong Storage a
Cabinet. Click OK to seach and to removeit.
SCAN SC MESSAGE Sc06 The scan of the Storage Cabinet i isterminated. Click OK | ack
to continue.
SCAN SC MESSAGE Sc07 All the masks of the instrument Storage Cabinets have 8.3.1
been identified
Click OK to update the Storage Cabinet Tables
Click Cancd to exit without tables updating
SCAN SC MESSAGE Sc08 The storage cainet scan isnot terminated. The program | ack
will be aborted.
SCAN SC MESSAGE Sc09 Extrad the mask gnnnnn from the Storage Cabinet 8.3.1
Later you have to runthe RECOVERY/INSERT program
to store the mask in the right SC
When done dick OK.
Popup heading M essage text Action
OFF-LINE MASK SEARCH Type the @de of the mask you wish to search and click requires user to typein
INPUT Se01 OK amask identifier
Cancd or nul entry will terminate the program
OFFLINE MASK SEARCH You havetyped an invalid bar code ak
MESSAGE Se02
OFFLINE MASK SEARCH You have typed an illegal bar code ak
MESSAGE Se03
OFF-LINE-MASK-SEARCH Message deleted
MESSAGE Se04
OFFLINE MASK SEARCH Themask gnnnnn isnotinthe instrument Storage 835
MESSAGE Se05 Cabinet Tables. Seach anyway ?
OFF-LINE MASK SEARCH Do you want to search another mask? Optiontoloop YN
MESSAGE Se06

The final table refersto the Cut Manager program.
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Popup heading M essage text Action
Cut Manager MESSAGE Click OK to confirm EXIT from Cut Manager. confirm

Then you can close Stencil Master and switch off the
L PKF laser machine or operate manually Stencil Master.

Cut Manager MESSAGE OK button will start Stencil Master or will prompt a 6.2
message if already running

Cut Manager WILL BE ICONIZED.

(Afterwards if the LPKF laser machine is OFF switch it
ON).

Then to give back the contro to Cut Manager clickon the
icon at the screen bottom.

Cancd button will EXIT Cut manager.

Cut Manager MESSAGE Stencil Master is already running ack

Cut Manager MESSAGE The Current folder containsthe filenane. | nd 8.1.3.8
Click Cancd to remove thisfil e if the mask has already
been manufactured

or Retry to manufadureit.

Cut Manager MESSAGE Click OK to confirm EXIT from Cut manager. 8.1.1.2

The disk mirroring program has no interadive eror messages snceit runsin the badkground.

8.3 Usage of standard recovery procedures

We give here adescription of the usage of the remvery functions provided by MHS. Of course further contingencies
may occur during their usage, but they will in general be self-explanatory and/or similar to those which occur during
standard operations (e.g. the cae of establishing the serial connedion to a bar code reader or to the roba, wrong or
invalid mask identifier etc.).

Note that currently the recovery function may update the locd SCT and ICT but will not update the mpies of the SCT
and ICT in the staging area (i.e. those known to MCS) except as a amnsequence of the exeaution of a (MMJ, MIJ or
MDJ) order. Therefore if the normal processng of an order isinterrupted (suspended), a recovery function invoked, and
the processng of the order resumed, MCS will retrieve the at¢ual SCT and ICT together with the termination report. If
instead the recovery function is run after the order processng has been terminated (normally or abnormally), the acdual
SCT and ICT will be avail able to MCS only after the next order will be processed.

8.3.1 Storage cabinet rescan

This function must be invoked (via the form described in 6.1.10.1) whenever thereis areason to believe that the content
of the SCT is not aligned with the adual content of the SC. The result of the adion will be logged to the opslog file and
to thelast adion file. The typicd course of adion will be the following:

e operator isinvited to pressthe INITIALIZE button, which will connea the SC barcode reader
. operator has to pressthe SCAN START button to begin the procedure, which will do ae quadrant at a time (it can
be aorted at any time pressng END or by other means described below)

e operator must go to the SC and position the bar code reader in front of the right quadrant, he should also
place the dark screen in front of the masks of the aljacent quadrant to limit the readout only to one
guadrant, then press OK in the POPUP Sc01. It isimportant that the reader isin the right quadrant before
one presses OK

e operator shall count the number of masks present in the quadrant and type the number in the POPUP Sc02.
If the quadrant is empty type O (zero) and the program will proceed to the next quadrant.

e if the number isinvalid (POPUP Sc03) or out of range (POPUP Sc04 ) the procedure restarts from ScO1
after adknowledgment. A reply of CANCEL to Sc02 all ows to abort the entire rescan.

e the operator moves dowly the bar code reader to scan al masks in the quadrant, until an audible beep is
generated. This ould normally be POPUP Sc06, which signals the end of a cmplete scan of a quadrant.
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Possble mntingencies at this gage ae described further below. Normally an adknowledgment at this dage
goes badk to Sc01 for the next quadrant.

e whenall four quadrants are done, POPUP ScO7 appeas. The operator has the choiceto pressOK to update the SCT
on disk, or CANCEL not to it.
. after this pressEND to terminate

At any time the operator may (typicdly pressng END) request to abort the SC rescan. The POPUP Sc08 allows to
adknowledge. In case of abort SCT are not updated.

There aetwo possble contingencies during the scanning with the bar code reader :

1. the first occurs when a misplaced mask is encountered (i.e. a mask belonging to another quadrant). In this case
POPUP Sc05 appeas, and the WRONG MASK FOUND button is made visible. Operator is instructed to seacch the
offending mask, when found he shall pressthe WRONG MASK FOUND button, extrad the mask, set it aside, and later
runr ecovery insert tostoreitintheright quadrant (asinstructed by POPUP Sc09)

2. theseoond occurs when the search loop can' t be terminatedTypicdly this occurs because the operator has counted
wrongly the number of mask (it might also be due to two stored masks having the same mask id - they won' t be
reagnised since the same mask can be scanned more than once - but this is highly unlikely because of the
protedions against this eventuality in the store and insert functions). Only posshle adion is to pressEND to abort
SC rescan, and restart afresh.

8.3.2 Instrument cabinet rescan

This function must be invoked (viathe form described in 6.1.10.2) whenever thereis areason to believe that the content
of the ICT is not aligned with the adual content of the IC. The result of the adion will be logged to the ops log file and
to thelast adion file. The typicd course of adion will be the following:

»  operator isinvited to pressthe INITIALIZE button, which will conned the robat and stand bercode reader. During
this stage the operator is also be asked to check (for each quadrant) to which IC set (original, A or spare, B) the ICs
in use belong via the 1C configuration form

. operator hasto |oad the IC holder onto the Z-displacanent platform (if not already loaded) exadly asin the cae of
IC preparation (see 7.4, steps 7 and 8 and related contingenciesin 8.1.5)

e operator hasto pressthe FIRST SLOT button to move the first dot of the first IC in front of the decding stand

e if thedot isempty, operator pressesthe SLOT EMPTY button

e otherwise the operator presses the EXTRACT button to adivate the barcode reader, and extrads the mask

« if themask isrecognised as belonging to the corred quadrant, a cnfirmation POPUP 1c05 appeas, inviting
the operator to reinsert the mask in the IC, so that the mask is recorded in the new ICT

» if the mask is recognised as wrong (i.e. not belonging to the expected quadrant or having an otherwise
illegal barcode), a wnfirmation POPUP respectively 108 or 1c09 appeas, inviting the operator to set the
mask aside (it has to be later stored in the SC using recovery i nsert) while the IC dot will be
considered empty

»  operator hasto pressthe NEXT SLOT button to loop processng the next dot

« when all dotsof al I1Cs have been scanned, operator is invited to pressthe END button to terminate. The POPUP
1c07 appeas. A reply of OK will terminate updating the ICT with the new ICT content. A reply of CANCEI exits
without updatingthered ICT.

At any time the operator may pressEND to abort the IC rescan. A The POPUP 1¢06 all ows to confirm abort (OK) without
updating the ICT, or to CANCEL abort and continue with the next dot.

Note that IC rescan will identify each IC slot as either empty or containing a mask, i.e. reconstruct the ICT table with
the physical content of the ICs. It will ignore any slot declared out of use (see 8.3.9). It will therefore be necessary to
run the Enable or Disable IC slots recovery function (see 6.1.10.8) after IC rescan if one wishes to declare some slots as
out of use.

Windows 95 Word ver. 97



REF : VLT-MAN-VIRG-14634-0001

INT ref.
Isse 3 Rev. 1
CNE - ISTITUTO DI FISICA COSMICA G. OCCHTALINT Date: 28/03/2003 page 76

8.3.3 Inserting (storing) a single mask

This function must be invoked (via the form described in 6.1.10.3) whenever there is the need to store off line one or
more masks in the SC (updating the SCT). Off-line means here without a crresponding MM J request. In addition to
usual cheds, this function will verify that the mask isidentified by avalid barcode for VIMOS.

Thisfunction usesthe MHS roba demding stand (but does not use the roba).

This function and its results are logged to the ops log file, and to the last adion file. The typicd course of adion will be
the following:

. operator isinvited to pressthe INITIALIZE button, which will conned the stand barcode reader

e operator presses INSERT to switch on the bar code reader

. operator puts the mask on the stand

*  the value of the barcode is displayed on the screen. In case of errors an additional POPUP warning (IN01) may
appea if the mask has a "wrong" barcode (i.e. one not conforming with VIMOS convention), or the POPUP
warning In03 appeas if amask with the same id is arealy recorded as dored in the SCT (ar ecovery rescan
SCisrecommended in such case). In both case the mask isignored after adknowledgment.

. Otherwise the operator shall insert the mask in afreedot of the right SC asinstructed, and reply YEs to the POPUP
In04. At this time the mask is recorded in the SCT. If the mask is damaged or for any reason not stored reply No
and it will not be recorded in the SCT.

. The POPUP In05 dfersthe operator the posshility to loop kadk and inserting another mask

*  Otherwise operator presses END to terminate dter confirmation

8.3.4 Removing (discarding) a single mask

This function must be invoked (viathe form described in 6.1.10.4) whenever there is the need to discard dff line one or
more masks in the SC (updating the SCT). Off-line means here without a crresponding MDJ request. This function
shall be used whenever one wants to take amask out of the SC and to ensure the SCT is up to date (one shall never take
amask out manualy). In addition to usual chedks, this function will verify that the mask isidentified by a valid barcode
for VIMOS. Note that the relevant LMD file is not deleted by this function (but only by exeaution of a full discard
order).

Thisfunction uses the SC bar code reader

This function and its results are logged to the ops log fil e, and to the last adion file. The typicd course of adion will be
the following :

e operator isinvited to pressthe INITIALIZE button, which will connea the SC barcode reader

. operator preses REMOVE

e operator typesin the required mask id in the popup ReO1 (an adion of CANCEL at this gage eitsasanull run)

. the mask id is verified. In case of an invalid bar code (typing error, message Re02) the previous popup is $own
requiring to supply avalid one

e Other errors involve an additional POPUP warning (Re03) if the mask has a "wrond' barcode (i.e. one not
conforming with the VIMOS convention), or the POPUP warning Re05 when the mask is not recorded as dored in
the SCT. In all these cases the request will be ignored.

*  Otherwise the operator shall go to the SC and seachthemask asin 7.5 steps 6-9,

When the mask is found the operator presses the FOUND button and is $own the POPUP ReQ7 to confirm mask
discard. After an answer of YES the mask is removed in the SCT. If the mask is not discarded, put it badk into SC
and reply No and it will not be removed from the SCT.

e |If the mask cannot be found the operator presses the NOT FOUND button. The mask is considered discarded and
removed anyhow from SCT.

. The POPUP Re06 dfersthe operator the posshility to loop kadk and removing another mask

*  Otherwise operator presses END to terminate dter confirmation

8.3.5 Searching a mask in SC

This function must be invoked (via the form described in 6.1.10.5) whenever there is the need to locae one or more
masks in the SC without taking it off. This function has no correspondence with standard functions and is provided for
maintenance purposes. In addition to usual chedks, this function will verify that the mask isidentified by avalid barcode
for VIMOS
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This function uses the SC bar code reader
Thisfunction and its results are not logged to the ops log fil e, nor to the last adion file (thisis considered afully off-line
function). The typicd course of adion will be the following :

e operator isinvited to pressthe INITIALIZE button, which will connea the SC barcode reader

. operator preses SEARCH

e operator typesin the required mask id in the popup Se01 (an adion of CANCEL at this gage &xits)

. the mask id is verified. In case of an invalid bar code (typing error, message Se02) or of an additional POPUP
warning (Se03) if the mask has a "wrong" barcode (i.e one not conforming with VIMOS convention) the request
will beignored.

. If the mask is not recorded in SCT, the operator is asked by POPUP Se05 whether he wants to search it anyway in
SC (reply YES) or ignore the request (reply NO)

. Otherwise the operator shall go to the SC and seach the mask asin 7.5 steps 6-9,

*  When the mask isfound the operator presses the FOUND button and the result is s1own on the screen

. If the mask cannot be found the operator presses the STOP SEARCH button.

»  ThePOPUP Se06 dfersthe operator the posshility to loop kadk and seaching another mask

. Otherwise operator presses END to terminate

8.3.6 ldentifying a mask

This function must be invoked (via the form described in 6.1.10.6) whenever there is the need to identify one or more
masks which are not in the SC without storing them. This function has no correspondence with standard functions
functions and is provided for maintenance purposes. In addition to usual chedks, this function will verify that the mask is
identified by avalid barcode for VIMOS.

Thisfunction usesthe MHS roba demding stand (but does not use the roba).

This function and its results are not logged to the ops log fil e, nor to the last adion file (thisis considered a fully off-line
function). The typicd course of adion will be the following:

. operator isinvited to pressthe INITIALIZE button, which will conned the stand barcode reader

e operator presss IDENTIFY to switch on the bar code reader

. operator puts the mask on the stand

»  thevalue of the barcode is displayed on the screen. An additional POPUP warning (1d01) may appea if the mask
has a "wrong" barcode (i.e. one not conforming to the VIMOS convention)

»  ThepPopPUP 1d03 dfersthe operator the possbility to loop kad and identifying another mask

. Otherwise operator presses END to terminate

8.3.7 Emptying the IC

In all cases it will be necessary to empty completely the IC for maintenance autonomously with resped to MCS, this
can be done using the standard 1C preparation procedure described in sedion 7.4, but seleding the spedal MIJ cdled
nul | . mj. Thisis a permanent file held on MHCU, which will never be deleted, and will not generate areport to
MCS.

8.3.8 Unloading the IC holder

In al cases where (IC preparation or IC rescan) processngis interrupted and the IC holder is dill mounted on the MHS
roba Z-displacement platform, it will be necessary to move the platform to the lowest position in order to unload the IC
holder. This can be done with a dedicaed button in the main recovery form (see 6.1.10).

Note that the robat will make two movements, first to the home position, and then to the unload pasition. Additionally
the communicaion will be tested, and any soft errors will be deared before moving.

Note dso that this function can be used as a quick way to unload the IC holder after any interruption of other programs
using the roba, but of course cannot be used to lower the platform in case the communicaion with the roba or the
roba operation isimpossble for severe hardware reasons.

There ae no contingency popups foreseen for this recovery adion. Thereisjust a message indicating completion of the
operation in the NEXT ACTION text areg or an error message in case of time out of the serial connedion to the roba
before sending the commands (atime out in between is not handled).
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8.3.9 Declaring an IC slot out of use

This function must be invoked (via the form described in 6.1.10.8) whenever there is the need to declare that one or
more IC slots will not be used for mask insertion (because of any hardware problem). This is called “disabling” a slot or
declaring it as “out of use”.

The same function can be invoked to restore a slot back in use, which is called “enabling” a slot .

The procedure to disable one or more slots is the following

»  clickthe DISABLE SLOTS button, which activates the ICT lists for editing

e select any number of slots (provided they are empty) clicking on them

e click the active (red) STORE button to commit the change to the ICT on disk
e clickthe CLOSE button

The procedure to enable one or more slots is the following

»  clickthe ENABLE SLOTS button, which activates the ICT lists for editing

o select any number of slots (provided they are out of use) clicking on them

o click the active (green) STORE button to commit the change to the ICT on disk
. click the CLOSE button

In both cases an error is generated if one attempts to change state to a slot containing a mask (or recorded as such in the
ICT). In practice this means it is recommended that slots to be declared out of use shall be emptied in a way known to
MHS. This means that taking the mask out of the slot is not enough. One should either run IC Rescan (see 8.3.2) if the
slot is already empty but the ICT does not reflect this, or empty the entire cabinet with an appropriate insertion order,
like the resident null order (see 8.3.7), or a null MI] generated at mask tracker level.

Remember that slots declared out of use are handled as such. They are ignored for what concerns inserting a mask, but
are considered as they were empty by the algorithm which decides the filling sequence (which tries to leave free slots
around a slot containing a mask whenever possible). This is a further reason to ensure out of use slots are physically

empty.

9. Routine Maintenance

This ®dion describes the quality control adivitiesto be periodicdly performed with the roughressmeter, and the other
routine maintenance ativities to be done periodicdly. All remaining (extraordinary) maintenance ativities are
described in the Maintenance Manual

9.1 Roughness Meter (quality control)

We describe here only the steps necessary for the adual quality chedk procedures (see 7.9) used. A full description
about the usage of the roughressmeter and asociated software is outside of the scope of the present document : make
referenceto Taylor-Hobson manual [ref. 9]. for any further information.

9.1.1 Instrument configuration

The roughressmeter has a Liquid Crystal Display (LCD) with four lines. There ae three @uples of buttons on the right
hand side of the LCD, which are used to assgn values to the the threetop lines (the fourth, bottom line is used to display
status values) advancing or badkspadng througha menu. There ae four arrow keys (below the LCD) which are used to
move the measuring krife. There is one main "adion" key (on the left hand side below the LCD) whose adion depends
onwhat is sleded on the LCD (but usually starts a measure).

The roughress meter can perform a measure in standalone mode (acquire a profile, filter it and compute some
parameters), or transmit the datato the spar e computer. In such case one should transmit raw data and dothe filtering
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and parameter computation via software on the spar e computer . We describe here the recommended setup, asit shall
be programmed onthe LCD :

. Linel: SETUP
. Line 2 ;: ASSESSMENT MODE
. Line 3 : UNFILTERED

. Linel: SETUP
. Line 2 : FORM OPTIONS
. Line 3 : DATUM

. Linel: SETUP
. Line 2 : DATA DUMP
. Line 3 : PROFILE ONLY

. Linel: SETUP
. Line 2 : TRAVERSE LENGTH
. Line 3: seled here the length of the runin mm (suggested 254 mm)

. Linel: AUTO
. Line 2 : DATA DUMP
. Line3: AUTO ON

. Linel: AUTO
. Line2: AUTO REVERSE
. Line 3: AUTO Off

The latter options means that the data dump to the spar e computer starts automaticaly once the measure is over, while
the knife will not return to the starting position automaticaly. This has been disabled becaise the knife may wea
returning (at a speed higher than during measures) while in contad with the sample. One shall always return the knife
when inraised pasition. A procedure to return it to the rred pasition in semi-automatic way is given below in 9.1.2.

9.1.2 Execution of measures

To exeaute aroughressmeasure place asample in the vice Handle samples very carefully, and measure them asap to
avoid dust acaimulation. Make sure that the maximum vertica excursion over the sample length (traverse length
parameter set up above) is less than 2 mm (otherwise an overrun condition will occur). Also make sure that the
measuring krife iswell centered over the sample.

. make suretheline 1 of the LCD shows: SETUP

. use the screw to raise the measuring krife

. use the arow key to move the measuring krife to the beginning if the measuring sample

*  usethe screw to lower slowly the measuring krife urtil it touches the sample (bottom line of LCD changes from
**** to a numeric value) and regulate it so that the LCD shows an height as close & posshle to 0 mm (a value
between +100mmis acceptable)

. pressthe main adion button to start the measure

The LCD will show the percentage of measure in progress while the knife is moving. Then the roughress meter
computes the parameters (only unfiltered parameteres in the default set up), and then the data dump will start. The knife
will revert to the starting position if you foll ow this procedure :

» click twiceon the right-hand side button (arrows down) inthe toprow so that theline 1 of the LCD shows: AUTO
. use the screw to raise the measuring krife
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*  replacethe sample

. pressthe main adion button to return the knife to the starting position

»  click onceon the left-hand side button (arrows up) in the top row so that theline 1 of the LCD shows: SETUP to
be ready for the next measure

9.1.3 Data acquisition

The data aquisition from the roughressmeter to the spare computer occurs over a serial line, and is managed by afront
end program cdled FTSP supplied by Taylor-Hobson Italia. This program can retrieve and save the data, and do some
roughplotting and analysis. It can a'so passcontrol to the more sophisticated general purpose Mountain program.

The program is garted clicking on the icon. The menu bar contains a Setup button which is used to
change afew parameters in the @mnfiguration (modify only those described in 7.9.3). The main panel has threebuttons
on the left hand side, labelled Measure, Analysis and Measure & Analysis. The former starts an aaqquisition, the
seoond transfers the dat to the Mountain program, and the latter combines the two steps (recommended).

Once the aquisition is garted, the program waits for the data dump to be started on the roughress meter side. This
occurs automaticdly at the end of a measure. Hencethe aquisition shall be adive before the data dump starts.

In case of dump fail ure, chedk cables and program, then restart the aquisition, and either repea the measure, or dump
the latest measure on the roughressmeter side & follows

* usethe LCD to ohktain the foll owing setting
e Linel:AuTo
e Line2:DATA DUMP
e Line3:AUTO OFF

. pressthe main adion key to start the dump
e whenthedump isover set Line 3 badk to AUTO ON , then Line 1 bad to SETUP

Note that FTSP all ows, among other functions, also to save the raw profilein ASCII format (. f t p extension)

9.1.4 Data analysis

The Mountain program is a general purpose profile analysis program, which can aso be started manually, but which we
asume is darted by the FTSP program. It can read a number of file formats (in our case it will read the . pr o files
written by FTSP) and perform graphicd and numericd analysis.

Onceone has done asatisfadory sequence of operations on afile, and wants to repea them systematicdly on other fil es,
it is aufficient to save the aurrent document asan. mt file, and later apply it as atemplate.

For full details refer to the Mountains manual. We describe here only the main functions used to set up our default
templ ate.

The File menu contains an Open Studiable item which will show al . pro files in the arrent diredory
(C: / Roughness). This can be used to load a rough profile in a fresh page. There is also a New document item to
clea the document, and an Apply Template item, plus other self explanatory items (e.g. Print, Save).

Note that applying a template works only on the first profile shown, and may cause the disappeaance of such profile (if
itsraw plot is not part of the template).

There ae Operator and Studies menus. They cause abox containing a plot or some text to appea on the screen. The
box can be repositioned with the mouse, and its layout (font, colour) changed with various buttons. In our template we
have goplied:
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the Levelling operator (which removes alinea trend, repladng the raw profile with aredified one)
the Roughness and Waviness Profile study which adds a smoothed plot
the Parameters study, which prints alist of parameters. Thislist can be alited clicking on the frame, and then on

>

the menu bar button which resembles a pocket cdculator . Thiswill show alist of parametersin various
caegories, which can be alded/removed to/from the list of parameters computed and shown. Note that some
parameters (like the RPC and WPC pe&k counts) require further tuning. In such case dick on the parameter in the
Selected item list to oktain afurther dialogue (thisis siown in the figure below).

The meaning of the parameters is explained by the parameter description shown on the printouts. For more detail s refer
to the Taylor-Hobson manuals. Note anyhow what foll ows ;

sl Define a list of parameters —

The key roughressparameters are Ra and the RMS Rq

The Rt parameter may be dfeded by spurious (positive) pedks due to dirt (which will go away after suitable
cleaning) or by (negative) notches due to improper handling of the samples.

The Wt waviness parameter may be larger for measurement showing a arvature, which might be the cae if the
pieceis distorted. In such case the roughressparameters around the aurved profile will still be significant.

All parameters alow individual setting of the filter and cutoff parameters (the ESO recommended value is a
gaussan filter with a autoff of 1 VIMOS pixel, which is about 0.12 mm). This is done seleding one parameter at a
time in the Seleded (right) pane (or more parameters with shift-Click to use the same autoff), and clicking on the
Filter&Cutoff button thus enabled.

Some parameters (like RPC shown in figure) require the spedfication of a bandwidth (which has to be entered in
the Band bax which appeas). The value to be entered is the full range (e.g. 5 um corresponding to +/- 2.5 um on
the printout)

The filter setting can be done dso for the Roughness and Waviness Profile study, clicking on the rightmost
button of the study.

Recmmended values will be stored in the standard template to be gplied

Farameters Selected

Fa sl Copy *» Fa CIK,
R R
F F
HE Copy all »» HE Cancel
Fit
Fsk
Flu
= << Remowe
ET s

F{HEII'p << Bemowve all
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Help

¥ Display the parameter description

|Hnughness parameters j
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Note that the Mountain program can, among several other functions, also be used to oltain an ASCII dump of any
profile. Just seled the particular profile dicking on it, and from the File menu seled Save Profile, then use the UA2

format.

9.2 LPKF machine maintenance

The key reference for the routine maintenance of the Stencil Laser machine is chapter 8 of LPKF documentation [ref.
8l.)., in particular sedion 8.2 therein gves a detailed schedule, followed by a description of the various tasks. We
provide here only a revised chedklist (ordered by frequency of intervention and integrated with non-LPKF items), plus
some limited supplementary information (see 9.2.3).

Action/ltem

Freguency and detail of operation plusreferenceto LPKF doc. [ref. 8

daily

Granite surface ¢eaning

daily before switch on (sedion 8.3.1)

NozZe deaiing

clean with adrill point daily (sedion 8.5.1)

Compressd air finefilters check

(filters on badk of laser machine) discharge daily just before switch off
(sedion 8.3.2)

Presaure dupli caor filter chedk

discharge daily

Dryer filter chedk

discharge daily

Exhauster extradion funnel chedk

clean and ched daily (sedion 8.4.2)

weekly

Stencil Master cdibration

run about weekly (or whenever machine is off for along time or whenever room
temperature changes sgnificantly) : seesedion. 9.2.1 of this manual

Presaure dupli caor tank chedk

onceweekly open valve below tank and ched there is no water

Clamping cams and bars greasing

grease weekly (sedion 8.3.4 and 8.3.5)

Felt contad ring chedk

chedk weekly and replaceif worn (sedion 8.5.6)

Slider disc chedk

clean and chedk weekly (sedion 8.4.1) Note that the brassdisc has been replacel
by a Teflon one which should not wea significantly

when necessary

Calibration of cutting optics

when material thicknessis changed, or when dlider disc or felt contad ringis
replaced ? (seesedion 7.9 if ref. [8] for full procedure, plus complementary notes
in 9.2.2 here below)

Deionized water refill

(tank inside back of eledronics rak) : refill when recessary (e.g. LCD message)

Chill er water refill

refill with distill ed water when necessary (seelevel indicator outside)

Exhauster filter cleaning

clean with compressed air jet when safety (red) lamp (nea exhauster switch close
to laser head suppart) islighted on. Replacewhen it cannot be deaned any more

Laser lamp replacement

replace &ery 400h asinstructed (see8.6)

Slider disc replacement

replacewhen worn (estimate for brassdisc is about 500h, seesedion 8.4.1; the
Teflon disc should last much longer)

3-monthly

Protedinglensinspedion

clean and insped every 500 h of operation or 3 months elapsed and replaceif
worn (see8.5.2-3-4 for full procedure)

Focusing optics inspedion

clean and insped every 500h of operation or 3 months elapsed (together with
previous item, see dso 85.5)

Exhauster filter replacement

replace @ery 500h of operation or 3 months elapsed

Chill er fins cleaning

cleen the fins of the ar cooled condenser from dust and dirt (seeKKT
documentation). The fins are located behind the grid on the dill er side oppdsite to
the filter (labelled "keep this 3de dean")

Chill er filter replacement

replace catridge (LPKF suggests every 500h of operation or 3 months elapsed,
however with distill ed water it is expeded to be necessary much seldom, only
when thereis a signficant presaure diff erence between the two manometers at
entrance and exit from the filter)

Air filters (EWO) replacement

replace catridges when presaure below 0.6 bar (manometer in red area part
numbers in EWO documentation)
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Action/ltem

Freguency and detail of operation plusreferenceto LPKF doc. [ref. 8

long term

Ball screw spindles greasing

grease every 500-1000h (sedion 8.3.3)

Exhauster extradion funrel
replacement

replacewhen worn (about 1000h, seesedion 8.4.2) Note this part hasto be
ordered separately (seesedion 11.5 of LPKF doc. [ref. 8])

NozZe replacanent

replace @ery 1000h

Particlefilter (primary cooling
circuit) replacement

(filter inside badk of eledronicsrad) replace catridge every 1000h of operation
or 6 month elapsed (sedion 8.7.1)

Pump chamber sed ring (laser
source) replacament

replace &ery 2000h of operation or 1 yea elapsed (sedion 8.6.4)

Dryer filter replacement

every 2500h of operation or 1 yea elapsed verify presence of impuritiesin drying
meaterial or in dryingtank. The drying material lifetimeistypicaly 8000h. For
further info refer to Zander documentation.
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9.2.1 Calibration of the positioning system

This cdibration is done under control of the StencilMaster software, and updates the tables used to compensate the
commanded motions of the platform of the Stencil Laser machine for known deviations of the ball screw spindles, using
the readout of the Heidenhain rulers.

the cdibration of the positioning system shall be done weekly (or after the machine has been kept off for several
days or whenever there is a substantial change in room temperature) and is done using either the
Configuration=>Calibrate item (this item is normally ticked to indicate aset of cdibration filesisin use) or the
Configuration=>Measure item (which will be entered anyhow). Pressthe Calibrate button, then reply OK to the
popup to command an automatic cdibration scan of both axes and update dl necessary files, and exit with OK.

The Configuration=>Measure item alows to follow the cdibration with the readout of the Heidenhain rules. It
can also be entered at any time (and left with Cancel without doing anything) to seethe readout of the airrent
pasition (this $ould be in the range from 0 to 322mm for X and from 0 to 604mm for Y, since @ordinates are
relative to the reference point in the bottom left corner : if values are totally out of range, as it might occurs when
the end stops are hit, or after along switch off, it is advised to re-do a cdibration) .

after asuccesful cdibration there will be threefiles (measure*.*) updated in C. \ LPKF30\ Snmast er 32. Of these
the two txt files are self-explanatory ASCII files which can be achived elsawhere and eventually plotted if it is
desired to kegp an history of the cdibrations for quality control purposes. These adivities are however outside of
the scope of the present document.

9.2.2 Calibration of cutting optics

This operation is an adjustment of the focus of the laser head in order to preserve the wrred quality of the aut, and has
to be done whenever the head is dismounted, or the slider or felt rings are replaced. The basic procedure is descrivbed in
sedion 7.9 of LPKF documentation [ref. 8], however a finer procedure is recommended for optimization of the ait
(roughress quality :

first perform the preliminary cdibration acwrding to LPKF documentation

then cut the test patternin file C. \ LPKF30\ Dat a\ mu300. j ob (jobfiles must be read in Stencil Master with the
File=>Open button) : if the aut is regular without burns proceet, otherwise reped the preliminary cdibration
move the micrometer up and dawn by 0.05-0.06 mm, and for ead pasition (central, up and down) cut one sample
of the type described in sedion 7.9

measure the roughressof the samples as described in 7.9.3 and choose the optimal paosition (eventually adjust the
micrometer to an intermediate position and repea roughressmeasurement for a new sample)

9.2.3 Supplementary information

the content of the standard spare kit plus additional spare partsis given below (additional spare parts to be ordered
separately arelisted in sedion 11.5 of LPKF documentation [ref. 8]) This list refleds the situation at July 2000and
is not updated for adions done during the installation in August 2000 @ later by LPKF or ESO personnel

e 4laser lamps

e 2 gparelamp contads

e laser focusing urit and protedive "lens'

e 1 pair of goggles (must be weared when laser cover is removed)

e paper for cleaning opticd parts

e 1sted nozzle (plus an additional 1)

e drill pointsfor nozzle deaning

o 3fdt rings (plus 1 additional felt and 1 krassring) for exhauster

e 10-ring

e asorted tools

e particlefilter cartridge for primary codling circuit filter (filter unit inside cntrol rad)

e gparefilter unit (blue cae) for chill er (contains one spare catridge)

o laddtiona filter cartridge for chill er filter

e complete set of "rapid" taps for chill er

e 2380V industria plugs
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. the consumables necessary for operations are

* Invar sheds: asupply for about 2 yeas of mask production will be delivered

¢ de-ionized water for the primary codling circuit (small tank inside LPFK radk) : will not be delivered and
has to be supplied in situ at Paranal

o distill ed water for the secondary coadling circuit (in external chill er, about 601) : will not be delivered and
hasto be supplied in situ at Paranal

e anti-frost additive to be alded to the secondary coaling circuit water (this is an ura tantum addition whn
filli ng the dill er tank for the first time, will not be delivered and hasto be supplied in situ at Paranal )

o greese (grease with Li powder will be delivered with and for the IC robat, see 9.3, but can be used a'so for
the StenciLaser motion system ball screw spindles)

»  the replacement of the lamp will be signalled by a StencilMaster message and has to be performed acwording to
sedion 8.6.2. of ref.8. The cmpletion of the operation hes to be signdled to StencilMaster clicking on
Configuration=>Laser subsystem=> New lamp. The aurrent lamp usage time is siown by the LCD on the
control radk using the following sequence of front panel buttons : F1 SHow, F4 MoRre, F1 OP.HOURS. The
numeric counter close to to the SY S ON button indicaes the total on time instea.

. besides the filli ng of the aoling water in the internal coadling circuit (tank in LPKF radk) acording to sedion 8.2.
of ref. 8 also the water in the external cooler shall be kept under control

*  besides the routine chedks on the standard air filters acording to sedion 8.3.2. of ref. 8, particular care shall be
given to water contamination, for the prevention of which a dryer has been added to the filter sets. All filters dall
be awyhow discharged at switch off or on. Make sure no water is present : presence of water in the air circuit
will cause serious damage to the optical system ! Filter cartridges sall be replaced when the filter manometer is
on the red.

« Anaarmlamp nea the laser head (close to the exhauster button) indicates when the filter inside the exhauster has
to bereplacal.

9.3 ICrobot and SC maintenance

The SC is a pasdve pieceof furniture which requires no particular maintenance. In order to ensure deanlinessof the
masks it is however recommended to keep the doars of the SC closed whenever a quadrant is not in use.

The IC holder is also a passve pieceof furniture which requires no particular maintenance
The Z-displacement unit of the MHS roba shall require no particular maintenance (refer to Antil documentation [ref.

10]), except the greasing every 6 months of the diding gudes. A grease with Li powder shall be used, and shall be
inserted in the provided units at the lower end of the dliding gudes.

Ke@ the barcode reader exit windows clean.
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9.4 Computer maintenance

The omputer hardware does not require aty unusua maintenance besides normal custom. Refer to Maintenance

Manual sedion 12 for LRU redundancy palicy

The only maintenance adivities related to data files can be the removal of old logs (which are the daily ops log files

located respedively in diredory D: on MHCU and E: on MMCU, plus the ever growing StencilMaster log in

C: \ Lpkf 30\ Srrast er 32\ Smast er . | og on MM CU formerly in C: \ Lpkf 30\ Bmast er \ Bnast er . | og) and

the backup of sensitive files only in the case they are modified with resped to the delivered version. A non-exaustive list

includes:

* the onfiguration file D: \ Mas\ i nst runent\ confi gure. txt on MHCU

. thefilesin diredories D: \ Mhs\ i nstrunent\ ar chi ve, cal i b, cont our s, hol es, ref pi ns andr obot
on MHCU

* thefilesindiredory E: \'i nstrument \ Per manent on MMCU

e the. bat filesinC:\ M rror on MMCU and MHCU

o theC:\ Lpkf 31\ New_t enpl at es\ def aul t. cat fileon MHCU (seeMaintenance Manual sedion 8.1)

. the C: \ Lpkf 30\ Srrast er 32\ sl 600dcs. nth, stencil . phs and stencil. bl s fileson MMCU (see

Maintenance Manual sedion 8.2)
 the*.cfgfilesinC: \ Bar code\ W nhost onspar e (seeMaintenance Manual sedion 9.4)

9.5 Software maintenance

All software is delivered pre-installed on the three @mputers as appropriate. In addition to this the original distribution
CDsor floppies are delivered (for third party software) and a austom CD will be delivered (for IFCTR software and with
abadup version of all modifications and additi onsto the third party software). Re-install ation shall be necessary only in
case of major computer failures (requiring hardware reinstall ation) : in such case make reference to the Maintenance
Manual.

No ather maintenance adion isforeseen.
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