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3 1 7.1.3, 11.15.3, 11.1.54, 28/03/2003 Delivery of MHS v6 and Cut Manager v2
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11.1.20.1, 11.1.23, 11.1.24,
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1. Introduction

The present document (Maintenance Manual) is the second part of the VIRMOS Mask Manufacturing Unit
(MMU) operation and maintenance manual. The MMU is the complex of hardware and software developed by the
VIRMOS Consortium to make the multi-dlit masks for the VIMOS and-NIRMOS spedrographs. An exeautive summary
of the MM U functions is presented in the MM U Global Description document [ref. 11].

This mnd part colleds the information not needed to the operator for routine operations, and namely, after some
chapter common to part 1 (sedions 2-5) : a description of the MM U hardware installation (in sedion 6), a description
of the opeating system configuration for the MM U computers (in sedion 7), a description of the instalation of
software items supplied by third parties, inclusive of the LPKF programs (in sedion 8), a description of spedal
install ations (in sedion 9), a description of the development and install ation environment for the software developed at
IFCTR (in sedion 10), a mmplete programmers reference for the software developed at IFCTR (in sedion 11), and a
description of other extraordinary maintenance adivities, inclusive of replacement of LRUs (in sedion 12).

A companion document (part 1 Operator Manual) will i nclude dl i nformation necessary for routine operations, inclusive
of step by step description of standard 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
Make reference to the same sedion of the Operator Manual

3. Acronyms
Make reference to the same sedion of the Operator Manual

4. Stylistic conventions
Make reference to the same sedion of the Operator Manual

5. System description
Make reference to the same sedion of the Operator Manual

6. Hardware installation
The hardware listed in sedion 5 will be delivered acwrding to a separate detailed padkinglist.

The installation of the LPKF SencilLaser machine and related equipment will be done with the adstance of LPKF
personnel, and involves the mnnedion of the cdles and pipes described in _sedion 5.1 of the Operator Manual.

For the SC the install ation will consist in just the mourting of the cainet on its table, and o the rotatable cdle hanger
on the celi ng of the room.

For the IC robat refer to Antil documentation [ref. 10] for the dignment operations.

For basic computer hardware install ation just conned the video, keyboard and mouse to the CPU using the @lour-coded
cables provided (seefigure in sedion 7.1). Additional steps requiring installation of spedal cards are described in
individual computer configuration below. We intend to deliver hardware with such cards arealy instaled. For the
MHCU compuiter it will also be necessary to conned the alditional loudspe&kersto the audio jack.
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The followingitemswill come preinstalled :

* gpringsfor Stencil Laser clamping urit (mounted on Stencil Laser)

e Exhauster switch and safety lamp (mounted on Stencil Laser)

» Heidenhain and LPKF card (installed in backplane of MM CU computer)

e Mask stand and mask clamp (mounted on Z-displacanent unit of IC Roba)

»  RS22/RS322interface onverter (mounted on Z-displacement unit of IC Robat)

« Nationa Instruments rial cards (installed in badkplane of MHCU and spar e computers)

7. System software installation

The operating system (Windows NT 4.0 Service Pack 3) came fadory-installed from Dell. At first switch on a smple
setup utility was automaticaly run. In case areinstallation is necessary the Windows NT set-up floppies, and the system
and service padk CD-ROM are avail able with the relevant manuals. Additional (non-standard) post-install ation steps are
described in individual computer configuration below.

Note that the typicd Dell arrangement is to make a opy of the installation CD-ROM for the relevant processor
architedure on the C: hard disk (diredory C : \ |1 386 which is different by the runtime direcory for Windows NT).
Therefore install ation of NT software components not originally installed daces not require the usage of the CD-ROM. If
asetup utility requires A : \ 1 386 changeitto C :\ | 386 before proceeading further !

On all computers (from Control Panel O Display) we have set up the video as 768x1024 pxels, 65536 colours
(required by Visual Basic ), large fonts. This, as the desktop appeaance, screen saver, etc., can be dianged acording
to taste. Currently we set a screen saver after an idle period d 10 minutes, and a red desktop badkground for the
admi ni st rat or acount to remind thisis not the standard oper at or acournt.

It is our intention to deliver the three omputers as identicdly configured as possble, in order to fadlitate the
interchange of them in case of failures with the minimal remnfiguration. This has not always been possble and
deviations occurred in the foll owing cases (refer also to sedion 9 for detail s):

* hardware ports are installed and configured as required by the primary usage intended for ead computer. Therefore
the MM CU will have the LPKF custom cards installed and configured, whil e the other two computers will have a
National Instrument serial card ead.

» the Microsoft Visual Basic environment has been installed on the spare computer only. Its installation has updated
the Internet Explorer and some other Microsoft components of the system.

« theroughressmeter and bar code configuration sofware isinstalled only on the spare computer

» the VNC software used to make screen dumps (for the present document) from an Unix workstation

e the MM CU computer hosts also a provisional Windows 95 system (italian) for dual boa, which was necessary for
using the LPKF cdibration mode of BoardMaster until LPKF provided full suppart to Windows NT with the 32-bit
version of StencilMaster (which occurred in April 2000. Thisis no longer necessary.

Unless otherwise stated, these post-installation adions $all be performed on al three omputers after a fresh
reinstall ation of the operating system. It is assumed that this has already been done on the delivered systems.

We dso supply the standard NT "Emergency Repair Disks" updated at the time of writing of this manual.

7.1 Port configuration

This might have diff erent detail s on ead madine, which are given in the relevant subsedion below. Note that MHCU
and spar e are wnfigured in the same way, but ports are used dfferently.

The following figure presents a view of the badplane of the mmputers. Note that the cads in the expansion dots are
delivered install ed in a diff erent way (as indicaed in the figure itself).

In Programs [0 Admin Tools [ WinNT Diagnostics [1 Resources [ 10 Ports; the default COML and COWR
ports have an entry for range 02F8-02FE and 03-8-03FE serial.
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In Programs [0 Admin Tools O WInNT Diagnostics 0 Resources [1 Devices; clicking on serial, and seleding
Properties the default default COML and COMR ports have an entry for IRQ 03 and 04with the ébove aldresses.

| _parallel gerial port 1
serial COMI1— 1 4 serial port 2
National Instrument card
{on mheu and spare)

=lrevhoard

2nd LPKF card (mmecu)

serial COME—

Tvideo e
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Ethernet— [T (mmc'l mlly]
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| o
—
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7.1.1 On MMCU

Two spedal cards supplied by LPKF have to be install ed in the computer badkplane. Since one of them (the Heidenhain
cdibration cards with two connedors) has a non-standard interrupt setting, the foll owing procedure was adopted :

Spedal note : there ae two extra cads and four cables. The cdle labelled PC SL25- 1 (with the connedor labelled
LASER) conneds the standard COMR port, the two cables labelled PC X- 1 and PC X- 2 respedively to the top (ain
figure) and batom (b in figure) port in the rightmost card, and the cdle labelled PC/ MBUS with a 25 [@n connedor to
the lower port (c in figure) in the near-to-rightmost card (the upper port is unused).

The foll owing procedure was applied once by LPKF staff ( unfortunately we canot tracefrom our notes whether this
procedure is appliceble to NT or was an LPKF test under Win 95). It shall not be necessary to repea it on other
machines (oncethe jumper on the Heidenhain card is st it is possble to move the cad to ather madines). Refer instead
to theinstall ation procedure described soon afterwards.

* IntheBIOS (reatable presing F2 during the ealiest phase of the boa) put serial port 2 to off

* Reboa

e Settings O Control Panel 0 Ports: delete port COM2

e Choose an avail able (non-conflicting) IRQ level and_use the jumper to assgnit on the Heidenhain card

* Install the cads

* Reboa sothat cards are deteded. Set and verify ports as described below in additional hardware wnfiguration
» ingtal LPKF Boardmaster (later replacel by) Stencil Master

* conned the calesfrom the cad to the LPKF radk
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o StencilMaster will set some port parameters at first run : anyhow verify ports as described below in additional
hardware configuration

The adual procedure necessary to enable the use of the Heidenhain card on a given computer requires the install ation
and configuration of the Heidenhain IK121 diver. The recommended procedure to doit isthe following :

e copy the LPKF Sencil Master install ation from another computer (or from the IFCTR badkup CD ROM)
» insert thesecond floppy (2/3) of the Heidenhain IK121 mdkagein drive A:
« exeatteA:\Install\install.bat or manualy exeaite the following steps
e copy thedriver A:\ | K121dr v\ Rel ease\ | K121drv. sys into C:\ W nnt\ Syst en82\ dri vers
(or get it from another machine where it is aready install ed)
o copy the library A:\ I K121dI I\ Rel ease\ | K121dl | .dl | into C:\ W nnt\ Syst enB2 (or get it
from another machine where it is alrealy install ed)
e click ontheregister file A:\ I nstal I\ | K121drv. reg

«  Switch off and install the cads and conned the cales
* Rebod so that cards are deteded._Set and verify ports and driver as described below.

Use Settings [0 Control Panel O Devices to verify that the IK121 diver is present,but is not started and set for
Manual startup. If the driver is not present, althoughthey relevant fil es have been copied, it means that the register file
on the Heidenhain floppy has not been restored to the registry and/or areboa has not been done.:

Use Settings [0 Control Panel O Ports to verify/set the port settings :

» threeports $ould belisted in order COVB/ COML/ COMR
e the Settings of port COMLare 38400| 8 | None | 1 | Xon/Xoff (althoughthis port isnot in use)
» the Settings of port COMRare identicd (this port isin use)
e the Settings of port COMBare 9600| 8 | None | 1 | Hardware
» the Advanced settings of the same port are:
e Basei/oaddress: 3E8
« IRQ7
e FIFO disabled

In Programs 0 Admin Tools [ WinNT Diagnostics 0 Resources [0 IRQ; one will seein addition to the
standard devices an entry for the Heidenhain card on. Thisis hili ghted in the table below :

IRQ name

01 i8042pt 01SA
03 serial 01SA
04 serial 01SA
05 cs32hall 01SA
06 floppy 0I1SA

0 07 serial 01SA |

11 EI90x 0 PCI
12 18042t 0ISA
14 atapi 01SA
15 atapi 01SA

In Programs OO Admin Tools O WinNT Diagnostics [1 Resources [0 IO Ports; one will see a entry for range
03E8-03EE serial.

In Programs O Admin Tools O WIinNT Diagnostics 0 Resources [0 Devices; clicking on serial, and seleding
Properties one will seein addition to default IRQ 03 and 04, a port withi/o range 03E8-03EE and IRQ 07.

Windows 95 Word ver. 97



REF : VLT-MAN-VIRG-14634-0002

INT ref.
Isse 3 Rev. 1
CNE - ISTITUTO DT FISICA COSHICA G. OCCHTALINT Date: 28/03/2003 page 7

7.1.2 On MHCU and spare

Use Settings O Control Panel 00 Ports to verify/set the port settings for standard pats (note that some settings are
modified later at runtime byt the various programs).

» thetwo standard pats sould belisted in order COML/  COWR

« thetwo additional ports (onceinstall ed) should belisted first in order COV6/ CONVB
» the Settings of port COMLare9600| 8 | None | 1 | None

» the Settings of port COMRare identicd

» the Settings of port COVb and COV6 are so far identicd

Refer to the table @ovein  7.1.1 for MM CU for standard devices (excepted of course the cad present on MM CU
only). In addition, once the alditional ports have been installed, one will see &so the foll owing entries (twice becaise
the aditional ports have shared IRQ) :

O 10 serial 0 PCI
O 10 serial 0 PCI

The following procedure is required to install and configure (once, asadni ni st r at or ) the alditional serial portson
the National Instrument (NI) PCI 232Zcard (as per NI manual).

 Use Settings [ Control Panel [0 Add/Remove Programs to install from floppy the NI software (in
C:\ ni seri al ) and the modified driver (in C: \ W nNT\ syst en82\ dri vers\ seri al . sys ; theold driver
saved asseri al . bak ; notethat the uninstall procedure will not put badk the original driver)

« indall the NI card in the leftmost PCI slot (physicd port 1 i.e. COVb will be the top e, and pat 2 i.e. COVB the
bottom onein the cad)

* Use Settings [ Control Panel O niports to eventually change the COM assgnment, and to set the IRQ and
addresses (the default should be OK ; note that IRQ 10 appeas here & hex A).

« Useinstead Settings O Control Panel O Ports to verify/set the port baud rate and communictation settings only

» UsePrograms [0 National Instrument Serial [ Diagnostics to test the new ports

In Programs O Admin Tools O WInNT Diagnostics [1 Resources [0 10 Ports; one will seetwo entries for
addresses DCD8 and DCCB8 serial.

In Programs [0 Admin Tools O WInNT Diagnostics 0 Resources [1 Devices; clicking on serial, and seleding
Properties one will seein addition to default IRQ 03 and 04 two pats with i/o range startingat DCD8 and DCC8 and
(shared) IRQ 10.

In the cae the spare mmputer or MHCU was tested with the spedal cards used by MM CU, port COVB might appea
drealy defined in Settings O Control Panel O Ports but will not show up elsewhere unless the cads are physicdly
installed. In the case they have never been tested, it will be necessary to ingtall the spedal cards, configure port COMB in
Settings [0 Control Panel O Ports as described in  7.1.1, then_reboa as instructed and terminate to verify the
settings of al ports. In any case during routine operations the speda cards will be installed in MM CU, not in spare or
MHCU.

7.1.3 On MHCU

The LPKF hardware key necessary to run CircuitCam hasto beinserted in the parallel port (labelled 4in figure).

In addition, to allow full operation (i.e. not just demo mode) of CircuitCam on a machine with the hardware key, it is
necessry to instal the driver har dl ock. sys and the library hl vdd. dI | , and to start the driver. The driver and
library can be found in the C: \ LPKF31 diredory once CircuitCam has been install ed. Use the foll owing procedure to
verify and eventually install it.

e« Use Settings O Control Panel O Devices to verify that the Hardlock driver is present, started and set for
Aut omat i ¢ startup.
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» If thedriver and/or library are not present, from a DOS Command window invoke the foll owing command to install,
configure and start it. Note the mandatory syntax: C: \ LPKF31\ hl i nst C:\ LPKF31

The seria ports are used for the following connedions :

port cad locaion conneded to

COML main top (Linfigure) IC roba barcode reader
cowve main mid (2 infigure) | SC barcode reader
COVb National top (5infigure) |ICroba

COVb National bottom (6 infig) | unusued

In addition conned the loudspedker boxes to the midde (green) audio jadk in order to have the beep audible signal.

In addition note that a dedicated power distribution urit (white box) is necessary to distribute power to the two barcodes,
while the RS422/332 converter used by the IC roba serial command line (installed on the outside of the cdinet
containing the roba control eledronics) also needs to be powered, and derives its power from the inside of the roba
eledronics cabinet.

A description of the pin-out of the various cables foll ows.

Eadch bar code reader exits with sub D-25 @n female wnnedor with the pinout described in the Datalogic
documentation. This conneds to a short stretch of 1:1 cable inside the mounting suppart (starting with a sub D 25-pin
male and ending with a sub D 25-pin female connedor). The long cable mnneding to the MHCU starts with a 25-pin
male mnnedor on the barcode reader side, and ends with a sub D 9 pine female cnnedor on the PC side. This ceble
aso cariesthe 12V power for the barcode reader, conneded via afurther stretch of cableto a 2-pin BNC connedor to
be dtadhed to the power supply "white box". The pin functionis:

barcode sidepin | PC side pin notes

4 1

2 2

3 3

5 4

7 5

13 -- +12V power cable
25 -- 0V power cable

The roba eledronics box exits with aRJ 11 cable and a +9 V jadk entering an RS 422to RS 232 converter mounted
outside. The switches on the cmnverter must be set so that SW1=DTE, SW2=SIMU, SW3=2. The monverter exits with a
sub D 25-pin male mnnedor. The long cable mnneding to the MHCU starts with a 25-pin female onnedor on the
roba side, and ends with asub D 9 pine female connedor on the PC side. The pin function is:

roba side pin PC side pin
2 2
3 3
7 5

7.1.4 On spare

TheTaylor Hohson hardware key necessary to run the roughress meter s’'w has to be inserted in the parallel port
(labelled 4in figure). In addition the gopropriate driver shall be present and adive.

e Use Settings [ Control Panel [0 Devices to verify that the Hardlock driver is present, started and set for
Aut omat i ¢ startup.
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The version of the har dl ock. sys driver (and related DLL) present on spar e are different from the one used for
Circuit Cam and present on the other two computers (see 7.1.3).They were installed as part of the Taylor Hobson
software install ation. However they are fully consistent with the use of Circuit Cam, therefore no separate alditional
install ation is necessary.

The serial ports are used for the foll owing connedions (the remaining ports are spare) :

port cad locdion conneded to
coML main top (1infigure) | roughressmeter

The roughress meter s’'w will configure its port using internal configuration data, hence no changes to default settings
listedin 7.1.2 are neaded.

A description of the pin-out of the cdle mnneding to the spare cmputer follows. The cdle has sib D 9-pin female
connedors at both ends, therefore they are labelled as "PC Comml" and "Taly Surf blue" (the latter must be mnneded
to the roughressmeter connedor with the blue ca, i.e. the upper one). The pin functionis:

roughress meter | PC side pin
sidepin

2 3

3 2

5 5

7 8

8 7

7.2 conversion of D and E drives to NTFS

Sincethe disk partitions are originally set up as FAT, we need to convert the data drives D and E to NTFSin order to be
able to use the NT seaurity fedures (acounts and fil e protedions). The C drive with system software remains FAT.

To convert to NTFSas soon as possble (thisis faster on empty disks) dofromaDOSwindow :
convert D :/fs :ntfs/v
convert E :/fs :ntfs/v

Also make sure in the Properties of the Recycle Bin on the desktop that (in the Global settings) one has sleded
"Configure drives independently" andin the settings for drives D and E one hasticked " Do not nove
files to the Recycle Bin"

7.3 creation of accounts

* InPrograms [0 Administrative tool O User Manager

e creae anew acount Oper at or (passwvord assgned, not expiring, is par anal ), assgn it to the Power User
group (no home diredory is necessary)

* creae anew group Ft puser s (for FTP only users)

e creae the acounts vi nos, ai-rAps; fors2 and conti ngency (password assgned, not expiring, is derived
appending f t p to the acount name eg. vi nosft p), asdgn it to the Ft puser group (no home diredory is
necessary)

* InthePolicies O User Right panel make sure that the right Access this computer from the network is removed
to Everyone, and is assgned to Administrators, Power Users and Ftpusers

* Inthe Policies [0 User Right panel make sure that the right Logon locally is removed to Everyone, and is not
assgned to Ftpusers

» the purpose of thisis not to alow the ftp-only acounts to log on at console. Since normally this conflicts with user
authentication over TCPIP, in order to enforcethe @ove, one need to perform the foll owing registry setting

* make sure the ftp serviceis not started
* runthe utility program Regedt 32 (make sure you are not in readonly mode)
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+ sdled the HKEY_LOCAL_MACHINE panel

+ seled thekey SYSTEM\CurrentControlSet\ServicesS\MSFTPSVC\Parameters

» verify anitem LogonMethod is present asa REG_DWORD with value 2

» If not use Edit=>AddValue to enter a value named LogonMethod , of type REG_DWORD and with data
value 2

¢ exit Regedt 32 and eventually restart the ftp service(see 7.6 and 7.7)

7.4 creation of work directories and relevant protections

All standard diredories (as described in sedion 11.4) can be aeaed by administrator (there is no need to log on as the
user). The aministrator can assgn permissons to dredories s€leding them in Explorer from the Properties]
Security O Permission panel. Remove pre-existing permissons and add new as described below.

e Theroat diredory of drive D must have Full Control by Admi ni st rat or s and by user Oper at or.

*  Sowill befor theD: \ Mhs subdiredory and any of its sibdiredories.

e Creaeinstead dredory D : \ St agi ng

» Giveit Full Control by Admi ni strat ors and by user Oper at or . Give it List accessby the the users vi nos,
pABs; fors2 andcont i ngency (thisis necessary to enable ftp accesg

» Any further creaed subdirectory under D :\ St agi ng will i nherit such setting.

* Hence gede four subdiredories for eat of the four users users vi nos, a+#Bs; f or s2 and cont i ngency
with namesD :\ St agi ng\ Vi nos, Ni-r¥es; For s2 and Cont i ngency

» Giveit Full Control by Admi ni strators, by user Oper at or and by the relevant one only of the four users
Vi nos, a+ABs; fors2 and cont i ngency (this way IWS can ftp into there, and operator can remove files
and crede reports)

* Therocat diredory of drive E must have Full Control by Admi ni strat ors and by user Oper at or.

The aove operations sall be made eplicitly when creding the diredories. The disk mirroring software will not
propagate such permisgonsto dredoriesit creaes.

7.5 network configuration
This might have diff erent detail s on eat machine, which are given in the relevant subsedion below.

1. InSettings O Control Panel O Network [0 Ident assgn the name (machine spedfic) and the workgroup as
VI RMOS

2. InSettings O Control Panel O Network O Services remove the"Client service for Netware”. The servicesto
be listed should be only 3Com, Computer Browser, NETBIOS i/f, RPC Conf, Server, Workstation. This has to be
done before proceeling to the further step.

3. InSettings O Control Panel O Network [ Protocols remove the two entries for NWLink, and add TCP-IP.
The protocols to be listed should then be only NetBEUI and TCP-IP. It is likely that you have to exit from the
control panel; and enter again in order to be &leto configure TCP-1P asfollows :

4. In Settings [0 Control Panel [0 Network [0 Protocols [0 TCPIP [ Properties configure the items IP
address and DNS and leave the rest unchanged. These settings will be modified for Paranal before delivery as
indicaed by ESO; currently they are:

Menu Item Valuein Milan Valuein Paranal

IP address address machine specific | see next sections
subnet 2552552550 2552552550
gateway 15525316.1 134171233254

DNS hostname machine specific | see next sections
domain ifctr.mi.cnr.it pl.eso.org
nameserver 15525316.49 13417118099

15525316.87
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Note that with this arrangement ead macdine is able to share and conned (equivalent of export and mount, in Unix
parliance) disks over the Microsoft network, and to conned via TCP-1P (ftp, telnet, ping) to ather machines, but not to
ad asftp server. You should then proceed with the next steps.

7.5.1 on MMCU
Follow the general procedurein sedion 7.5 with the spedfic variations described here.

In step 1Settings 00 Control Panel O Network O Ident assgnthe name & MVICU
In step 4 Settings [0 Control Panel O Network O Protocols O TCPIP [0 Properties configure theseitems:

Menu Item Vaue Vauein Parana
IP address address 15525316.251 134171233241
DNS hostname mmcu ommcu

Note that with this arrangement the MM CU is able to share and conned (equivalent of export and mount, in Unix
parliance) disks over the Microsoft network, and to conned via TCP-IP (ftp, telnet, ping) to ather madines, but not to
ad as ftp server. Procea then to the install ation and configuration of the ftp server as described in sedions 7.6 and 7.7
but at the end make sure the server is not started at bod.

7.5.2 on MHCU
Foll ow the general procedurein sedion 7.5 with the spedfic variations described here.

Instep 1Settings [0 Control Panel 0 Network O Ident assgnthe name a MHCU
In step 4 Settings 0 Control Panel O Network O Protocols 0O TCPIP O Properties configure theseitems::

Menu Item Value Valuein Parana
IP address address 15525316.252 134171233240
DNS hostname mhcu ommhcu

Note that with this arrangement the MHCU is able to share and conned (equivalent of export and mourt, in Unix
parliance) disks over the Microsoft network, and to conned via TCP-IP (ftp, telnet, ping) to ather machines. The
foll owing further steps described in sedions 7.6 and 7.7 are necessary to configure the MHCU as ftp server (in order
to communicate with IWSs) : at the end make sure the server is started at bod.

7.5.3 on spare
Foll ow the general procedurein sedion 7.5 with the spedfic variations described here.

Instep 1Settings [0 Control Panel [0 Network [0 Ident asggnthe name & SPARE
In step 4 Settings [0 Control Panel O Network O Protocols 0O TCPIP O Properties configure theseitems:

Menu Item Value Valuein Paranal
IP address address 15525316.253 |134171233242
DNS hostname Spare ommsp

Note that with this arrangement the spare is able to share and conned (equivalent of export and mount, in Unix
parliance) disks over the Microsoft network, and to conned via TCP-1P (ftp, telnet, ping) to ather machines, but not to
ad as ftp server. Proceal then to the install ation and configuration of the ftp server as described in sedions 7.6 and 7.7
but at the end make sure the server is not started at boa.

7.6 installation of ftp server

* InSettings O Control Panel O Network O Services add thePea Web Server”. This module includes an ftp
and a lightweight http server. Be sure not to include the (uselesg gopher server. It is likely that the install ation will
automaticdly configure and start the server. This hasto be reset, as described in the next step and sedion.
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» Theservers are started and configured in Program [1 Microsoft programs [ Internet Server Manager . Since
by default both ftp and http daemons are started, it is necessary to configure only ftp to start at boa on the MHCU,
and have both stopped on the other machines. Thisis done in Settings O Control Panel O Services where one
seleds respedively the ftp and httpd WWW “publi shing services’, and uses the Startup button to configure them
respedively for automatic end manual startup on MHCU, and bah for manual startup on the other machines.

7.7 configuration of ftp server
This might have diff erent detail s on eady machine

« InPrograms [ Internet Peer Server [1 Service Manager make sure you are in the Service View

e Click onthe FTP icon, make sure the “traffic light” indicates the ftp server isrunning (traffic light green)

o Ifitisnot runningit start it temporarily from the relevant icon in the tod bar

« Fromthe Properties menu seled Service properties [1 Service

» disable anonymous ftp (and take note of the user acount eventually already assgned to it, to be eli minated)

« From Service properties [0 Directories add a new ftp root diredory on disk D :\ St agi ng and define it as
Home

«  Remove the previous default home (in the meantime re-alasied to adifferent alias) C : \ | net Pub\ f t pr oot

« make sure the home diredory has ftp read and write accss

» Make surethe diredory and subdiredory have been creaed as sidin 7.4

* Makesureto creaethe acountsas sidin 7.3

» Interactive access for the four ftp users should be disabled

» ftp accessto Operator and Administrator should be disabled

* Notethat an ftp connedion as one of the ftpuser (e.g. vi nos) will start in home (e.g. D : \ St agi ng\ Vi nos). In
order to write there permissons on thisand on the parent diredory must be set as described in 7.4

« If the FTP server was originally stopped, stopit in Programs O Internet Peer Server O Service Manager

7.8 schedule service

In order to alow the disk mirroring program (described in sedion 6.3 dof the Operator Manual) to start for periodic

schedule, foll ow these instructions :

* logonasAdmi ni strator (bothonmtu and mhcu)

» From Settings [0 Control Panel => Services ched that the Schedule serviceis configured for automatic startup
(on MHCU and MM CU) or for manual startup (on spare), using the Startup button

» Then gart if if not started already(on MHCU and MM CU)

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

e ifnot,invokethe C:\M rror\ m rrorset up. bat batchtoinsert it inthe schedulelist.

7.9 timezone setting

Madhines have been used with a timezone set to locd European time (GMT+1 with DST) which will be danged to UT
(GMT without DST) before delivery to Paranal. This is done in Settings O Control Panel =>
Date/Time=>TimeZone

The Regional Settings for date and time have to be set in the form yy/mm/dd HH:mm:ss (24 hr) : thisis required by
the Visual Basic routines used by the IFCTR MHS software.

If it is desired to keep the docks of the various machines in synch, this can be done & any time isaling as
Adm nistrator the net time \\machine /set command. Thisis currently done once per day on nmcu
using mhcu asreference machine in the ebove mentioned C: \ M rror\ mi rror set up. bat batch.

7.10 arrangement of disk shares
Each machine shall be cnfigured once forever in order to export its D and E drives.

e LoginasQperator
» In NT Explorer click onceon the D driveicon
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» InFile O Properties 0 Sharing seled New Share (you cannot use the default administrative share D$)

e asdgnasnameDcl one

» asdgnasdescription D drive of conputernane

»  Click on Permissions, remove Everyone and add Full Control for Authenticated users
*  Reped the same steps for the E drive (with name Ecl one and respedive description)

The two adive machines (MMCU and MHCU) shall be anfigured to conned the drive of the other, whenever
Qperator logs on . The mnfiguration is done once and applies automatically at any further logon. If SPARE

replaces one of MM CU or MHCU, this configuration must be re-done afresh.

* LoginasQper at or

* InNT Explorer selea ToolsO Map Network Drive
«  Enter the path of the remote drive to be mwnneded (seetable below)

» Leavethe Connect as blank (Operator will conned as Operator, same user and passwvord)

» Make sure Reconnect at logon isticked

On ead of the adive madines you should conned the D and E drives of the other machine in the same order, as drives

G and H (F isthe CD-ROM) :

Madine will seepath asdrive
MHCU \'\ MMCW Dcl one G

\'\ MMCW Ecl one H
MM CU \'\ MVHCW Dcl one G

\'\ MVHCW Ecl one H
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8. Third party software installation

For all these make referenceto install ation done by LPKF or Taylor Hobson staff, and vendor provided documentation
(and standard WinNT “setup”). Customised or modified files will be listed below.

The software described in 8.1 and 8.2 will beinstalled on all 3 computers delivered (althoughits functionality will not
necessarily be tested everywhere). The remaining suppart software is delivered install ed only on the spar e computer.

8.1 LPKF Circuit CAM

The installation of CircuitCAM has been performed from floppes on MHCU by LPKF personnel in C :\ Lpkf 31.
However the Ccaml cam exe file hasto be replacel by the latest version supplied separately by LPKF (3.2 with batch
mode suppart) and which will be made avail able on a separate medium (which will also contain adef aul t. cat file
which has to be installed in New_Tenpl at es). The program does iow up in Settings [ Control Panel
0 Add/Remove Programs. The aurrent default diredory (to be changed) for CircuitCAM is associated to the icon in
the Properties 0 Shortcut panel of CircuitCAM.

Note that CircuitCam requires a hardware key to be plugged in the parall el port of the machine. Also one must perform

the li cense registration described below.

As Qper at or creae one or more shortcuts for CircuitCam (from roaot of desktop).

e ApplicaionpathisC: \ | pkf 31\ ccam cam exe

e Path it will start is D: \ Whs\ Vi nos\ Gor for the VIMOS shortcut,—and-B—\-Mis\ Ni+ros\-Gor—for—the
NHRMOS sherteut

We have replicaed the installation aso on spare and MM CU. CircuitCAM is fully functional on both once the
hardware key isinserted in the parallel port, and the gpropriate driver installed (see 7.1.3). Note that on spar e it uses
the hardlock driver for the roughress meter (see 7.1.4). If the hardware key is not installed, Circuit CAM will runin
demo mode.

Note that the first time CircuitCam is run by any user, it will display a registration panel. It is hecessary to enter the
serial number and the enabling number of our license (respedively 981116x01 and 9cf 2c038809833c5).

If you forget to doit, it will go in Demo mode. From here one can invoke the User registration panel in Configuration
0 General Settings, enter the number, exit and restart.

Also the first time CircuitCam is run by any user, it will show the full set of toolbars and menus. To asdgn the smplified

look-and-feel setting (setup by LPKF in Administrator and saved into the NT registry)

* make sureto exit from CircuitCam

e InExplorer goin C:\ LPKF31\ Rest or el FCTRConf i g (whose content will be saved to separate medium) and
double-click on NewCi r cui t CanfSavedConf i g. r eg (thiswill copy the settings to the arrent registry)

*  Thenrestart CircuitCam

The @ove file has been creaed by the following procedure (it must be done by the right user, if e.g. the CircuitCam
look and fed is customized by operator, the file must be aeded by operator, and applied by
adm ni strator)

e Usingprogramr egedi t seled theregistry branch Hkey_Cur r ent _user\ Sof t war e\ LPKF

e exportittoaregfile

The only critical file (of which abadkup copy on hard medium will be provided) which contains the aurrent operational
customisationis C: \ Lpkf 31\ New_t enpl at es\ def aul t . cat . Thisfile mntains (in encoded form) all settings
accessgble via the Configdd Job Configuration any settings. Clicking on the third button one can split the screen
into an Explorer-like view and navigate throughthe @nfiguration tree The wnfiguration items can be accesed clicking
either with the left or right mouse button. They are supplied in a stable @nfiguration and are not intended for editing.
Relevantsitems to be noted include :
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» thelLayer s branchjust definesthe mloursused to dsplay the layersin the input Gerber files (see 11.5.3) and the
other layersinto which they are trandated (seehere below)

« theJobs\ JobsBat ch branch contains the charaderistics of the batch mode (seebelow)

» theJobs\ JobsSt enci | branchcontainsitemslike St enci | Defaul t Sl'its and
St enci | Def aul t Bar code. They associate abase layer (i.e. input layer defined in the Gerber fil€) to a
destination layer (i.e. after the stencil cdculation using parameters like the laser bean size)

e theJobs\ JobsCQut put \ LPKFSt enci | Laser branch containsitemslike Sl i t sCut _Cut St d,
Bar codeCut _Cut St d and CONTOUR. They associate the previously defined destination layer (in the case of
contours diredly the Gerber layer sinceit does not require stencil cdculation) to a aitting phase and to avirtua tool
(defined in StencilMaster, see 8.2). The resulting associations are summarized in the following table.

Baselayer  destination output phase tod
SLITS Slit sCut SlitsCut_CutStd CuttingSide Stencil CuttingFine

BARCODE BarcodeCut BarcodeCut_CutStd CuttingSide Stencil Cutting
CONTOUR  n/a CONTOUR Qutline Stencil Cutting

The onfigurations saved in def aul t. cat are inclusive of the arrangement of the batch mode which are acceshble
by the Configll Job Configuration[] Batch settings. If the sequence has to be changed, save it to another . cat file
from the File SaveAs menu seleding the CAT format. Then, exit CircuitCam, rename the old def aul t . cat into
something else and rename the newly saved file as def aul t . cat, and restart CircuitCam to pick it up. A few sample
filesare availablein C:\ Lpkf 31\ New Tenpl at es

In particular nobkg- def aul t . cat alows to run the batch mode with limited interadion. |.e. the user will see ay
error messages (and has to adknowledge them), then it will be presented the SaveAs...CAM popup. In case of no errors
he has to pressSave and then OK to adknowledge aedion of the LMD file (a feaure of the present program is that a
CAM fileisalso creaed and must be deleted). In case of errors he hasto pressCancel and then No to exit

8.2 LPKF Board Master / StencilMaster

The install ation of the Boardmaster program (the origina LPKF program for controlli ng the Stencil Laser machine) has
been performed on MM CU by LPKF personnel in C: \ LPKF30 using the supplied floppy and running the Setup utility.
The program will not show up in Settings [0 Control Panel [0 Add/Remove Programs , which will show just the
default stuff. LPKF personnel has then deleted some unwanted . i ni filesin C :\ | pkf 30\ bnast er and edited
fileSL600dcs. nth.

BoardMaster is linked with a 16-bit driver for the Heidenhain card (which is used only in cdibration mode), therefore it
was originally not posgble to use the cdibration mode of the laser machine under Win NT, and it was necessary to bod
Win 95 for this purpose only. Later (April 2000 LPKF supplied a 32-bit version cdled StencilMaster. The install ation
was done from a supplementary floppy copying al previous installation in C: \ | pkf 30\ snast er 32 and dumping
over it the ontent of the floppy.

We have replicaed the install ation (copying only the Stencil Master diredory from MM CU) also on spar e and MHCU.
We have tested it (with the physicd insertion of the LPKF cards in the badkplane) only on spar e. Note that the
install ation also requires the install ation of the Heidenhain drivers (see 7.1.1), which has been done on bath.

In addition as Qper at or one can creae shortcuts for Boardmaster and Stencil Master manual operation (from root of

desktop).

* Applicaion pathisc: \ | pkf 30\ brast er\ bmast er. exe bm eng. t xt sl 600dcs. i ni or respedively
c:\ I pkf 30\ smast er 32\ SMast er. exe smeng. t xt sl 600dcs.ini

e Pathit will start in can be set to appropriate subdiredory of E:\ (e.g. for VIMOS er-NHRMOS operation)

The main critical file (of which a badkup copy on hard medium will be provided) which contains the arrent
operational customisation isC: \ | pkf 30\ smast er 32\ SL600dcs. nch which makes reference (includes) the files
stencil. phs andstencil. bl s (whichare updated at runtime and describe respedively the wlour assgnment for
the various layers on the screen and the physicd charaderistics of the virtual tods). The tod charaderistics can be
accessed viathe Config =>Tool Library=> BLS PLS Laser menu. The todl li brary contains a number of tentative tools
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plus the two tools actually used and asociated to the layers defined in the LMD file by CircuitCam (see 8.1), whose
charaderistics are reported here :

Values used in Mil an before install ation in Paranal

tod laser mode  power power adual voltage frequency pulse focus delay spedd diameter
regulation voltage

Cutting engraving  enabled 24W 266V 258V 2500Hz  0.077ms O 10s 20mm's  0.04mm

CuttingFine engraving enabled  16W 234V 231V~ 1200Hz 019ms 0 10s 6 mn's 0.04mm

Vaues st up by LPFK duringinstall ation in Paranal (August 2000

tod laser mode  power power adual voltage frequency pulse focus delay spedd diameter
regulation voltage

Cutting engraving _ enabled 21W 269V 269V 1600Hz  0.11ms 0 10s 20mm's  0.04mm

CuttingFine engraving enabled 19W 235V 235V 1200Hz 019ms O 10s 6 mm's 0.04 mm

Note that current values may be different if they have been updated by LPKF personnel during maintenance
interventions.

Other runtime critical files are the various measur e. * fileswhich are the result of a Calibration operation (seesedion
9.2.1 df the Operator Manual).

8.3 Taylor Hobson roughness meter s/w

The Taylor Hobson roughressmeter s/w includes two modules:

» thestandard “Mountain” software used for data analysis, and

« the FTS+ software (developed by the Italian branch of Taylor Hobson) used to acquire data from the TalySurf
roughressmeter (and as afront end to the analysis ftware).

Installation has been performed by Taylor Hobson personnel. Installation should occur in 3 steps from CD using
standard Windows “setup” as described in the Help file of the FTS+ module. The CD for FTS+ was originally not

avail able and install ation was done by floppes using atemporary diredory C. \ Mast er .

Diredories C: \ Program Fi | es\ Tayl or Hobson and C:. \ Program Fi | es\ Ft sp contain the two software
modules. . The programs gow up in Settings [ Control Panel [0 Add/Remove Programs and can be handled via
standard NT install/ disinstall.

The third installation step is the registration of a software key. While the @ove installation must be done from
Administrator, the registration of the key has to be repeaed also as Operator. One uses the W nPr ot 32 program
(present on the FTS+ CD) to oktain a first key, then phones Taylor Hobson to oltain a second key and types it in, then
transfers the protedion. Keys used were : SNDGC and McbV] for Administrator and tSYRh and MhxPF for Operator.

Additional install ation/configuration tasks done were :

e InC: \ Program Fi | es\ Ft sp\ Pl og change the value with asinge ze&o (0)
In the FTS+ Setup panel verify the serial port settings

e number of seria port 1

e configuration of seria port 19200,n,8,1

¢ handshaking of seria port 2

e Inthe FTS+ Setup panel change the file path and program path : the WinNT install ation is arranged for the Italian
version and presets programsin C. \ Progr anm instead of C: \ Program Fi | es

» Theingtalation procedure predefines the two programs to be launched as Start 0 Programs O Ftsp and Start
0 Programs [0 Taylor Hobson....1.3 O TalyProfile for the Administrator. To propagate this to the Oper at or
copy the file Ft sp and the content of the eitire diredory Tayl or Hobson Tal yProfile 1.3 from the
diredory C: \Wnnt\Profiles\Adni nistrator\StartMenu\Prograns to the same locaion of
C.\Wnnt\Profil es\ Qperator

*  We have further edited the Properties of the shortcuts for the FTSP and Mountains programs  that both programs
gtart in diredory C: \ Roughness (where dl roughressmeasurement data will be stored).
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* The origina messages in the program were in Italian. We have trandated into English those indicaed to us by
Taylor-Hobson staff (the. dat and . nsg filesfor which abadkup Copy of ... exists).

8.4 Barcode reader s/w

Additional softwareinstalled in C. \ Bar code is used to load (once) the hardware nfiguration of the barcode reader
inits EEPROM. It isinstall ed via standard setup from floppies supplied by Datalogic.

It installs by default in C: \ Bar code while it also installs a shortcut in Start [1 Programs [0 Datalogic. The
installation has been done by Oper at or as the operator may need to use such program in the rare eventuality the
EEPROM configuration hasto be reloaded (seesedion 9.4).

8.5 Microsoft Visual Basic development environment
Install ed from Microsoft CD using standard setup information. Refer to sedion 9.3 for side dfeds of thisinstall ation.

The Microsoft Visual Basic CD automaticdly starts the setup program when inserted. It is generally sufficient to seled
the "typicd" install ation the default adion and to restart the computer when instructed . Peauliarities to be noted are :

»  The product number to supply when prompted is045 0032367

e Theprocedurewill alsoinstall an upgraded version of Internet Explorer

e Itis suggested to disable the adive desktop update feaure when requested

* Thediredory for installation chosen is C: \ Devel opnent

* A separatedisk isrequired to install the MSDN help library. Seled the typicd install ation.

9. Special installations

It was our intention to keep the three MM U computers as identicdly configured as posshble (inclusive of having the
same operational software installed on all thre€. However during development and testing there were situation which
forced us to introduce deviations from the basic configuration. Thisisrecdled here below.

9.1 On MMCU

Since the original ingtallation (March 1999 and urtil April 2000 BoardMaster did not suppat the full cdibration
protocol using the Heidenhain card driver under Windows NT. This was implemented only with the 32-bit Stencil Master
version.. To overcome this, MM CU was provisionally been set-up for dual boatiing with Windows 95 and this fegure
has not been removed. The cdibration had to be run urder Windows 95.

The configuration for dual boa was done following the instructions in the NT FAQ :

1. Make an emergency repair disk (rdisk - Update Repair Info)
2. Ensureyou have NT install ation disks (can make by winnt32 /ox)
3. Reboa the machine and boda off a boaable floppy disk with the drivers for your CD-ROM drive (supplied by

G.Bondlli and avail able do G.Conti) and run setup.exe off of the CD-ROM
4, |nstall Windows 95 as normal
5. Oncethe Windows 95 install ation has finished, reboa the machine and boa off of the NT install ation disks
6. After second disk will give options, pressR for repair
7
8

Deseled al options except "Insped Boot Sedor" and continue

. PressEnter to deted hardware and insert disk 3
9. Theprocedure will ask if you have an Emergency Repair Disk (ERD), say Yes and insert the ERD.
10. The machine will then rebod into NT again
11. Oncein NT goto aDOS sesson
12. Type-attrib c:\boot.ini -r -s
13 edit boot.ini andinsert at thebottomC :\ =M crosoft W ndows
14. Type-attrib c:\boot.ini +r +s
15. Reboa the machine and you will have Windows95 and NT options.

Asaresult the arangement of the system disk C : isat the moment diff erent from the other computers::
 Thereisadiredory Nt st art missngelsewhere
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e« TheProgram Fi | es diredoryiscdled Programm (sic!)
 ThereisaW n95 diredory

At boad time, immediately after the BIOS screen, one is presented with threeoptions insteal of the usual two variants of
Windows NT. The third ogtion is for using BoardMaster cdibration mode. It should be no longer necessary to use this
mode in the future.

9.2 On MHCU

MHCU isdelivered in the basic configuration. No peauliariti es are present.

9.3 On spare

The spare computer has been subjed to additional configuration, mainly for instalation of software required to be
delivered only on thismachine (see 8.3, 8.4 and 8.5). In particular

* Theingallation of Visua Basic has automaticdly installed a new version of the Internet Explorer and updated a
number of other DLL libraries. This has also altered the desktop settings, and the look and fed of Control Panel,
logout, etc

e the audio drivers have been updated (during an attempt to resolve a onflict for the installation of the National
Instrument serial cards).

»  For locd conveniencewe have installed printer drivers for our locd printers

e For our convenience we have dso installed the VNC software (used to "repea"” the screen of a PC on a Unix
workstation for producing the screen dumps included in this manual), the Olympus camera software and the Pine
mail user agent under a dedicated ifctr acmunt. All this guff can be kept or removed at discretion of ESO after the
commissoning.

9.4 Barcode reader configuration

The oonfiguration of the EEPROM of the barcode readers dall be done only once. It has been done before delivery, and
should not be done again urless the EEPROM configuration is lost (or a new barcode reader is aaquired). The
configuration shall be done on the spar e computer.

e Make sure the barcode reader you want to configure is conneded to the seria port 2 of the spar e computer, and
powered on.
e  Start the mnfiguration program as Start [0 Programs [0 Datalogic (1 Winhost

e The program will automaticaly open the DEVICE CONTROL panel. Click on the button (at right end of
top row) to establish the serial connedion.

e |f the program can recognize the barcode reader configuration, it will open also the DS2100 EDIT CONFIGURATION
panel with the airrent configuration (if this happens everything is fine, and probably no maintenance ation is
necessary). If it is not so, one can open such panel clicking on the EDIT icon (right end of the screen).

e The mrred configurations are saved on a disk file, load them from disk into the DS2100 EDIT CONFIGURATION

panel usingthe J button (at left end of top row). You shall choose one of the foll owing two files from the
DS2100 diredory:

e virnosnw. cf g for the two barcode readers labell ed with fabrication date November 1999

« virnosol . cf g for the barcode reader |abell ed with fabrication date August 1999

e Youshal normally not neal to edit the configuration, but just use the saved one.

* To load the configuration into EEPROM, first ssled EEPROM instead of RAM as destination, using the togge
button at the right end of the bottom row of the mommands sdion in the DEVICE CONTROL panel.

*  Then click the SEND button (middle in top row of the commands sdion in the DEVICE CONTROL panel) and reply
OK to the confirmation popup
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start and end buttons in the bottom right corner. A succesgul test implies:
e adart echoes a <STX> to screen. Wait until the barcode reader times out, and this will be followed by a
response ntaining the "null response string” nnnnnn.

e afurther start echoes a <STX> to screen. Place avalid barcode in front of the reader and verify you obtain
aresponse @ntainingthe mrrea mask id.

e reped the last step once more (you should be ale to read a new mask id just isuing an <STX> without

<ETX>

e give a1 end, which echoes a <ETX> to screen. Thisterminates the test.

Oncethetest is siccesdul, EXIT from Winhost, and install the barcode reader where gpropriate

If wished you may test the reader cdling the TERMINAL panel (click on the icon of same name). It has two small

The bar code onfiguration used for VIRMOS differs from the default one only in a few points. The default
configurations are stored in the files def aul t 2. cf g and def aul t 4. cf g, the crrespondence with the barcode

readersisasfollows.

Fabrication |abel August 1998 November 1999
Device DS210012 DS2100J2
template DS21 002 DS21 004
firmware release 1.16 2.61

default configuration

default2.cfg

default4.cfg

VIRMOS configuration

virnosol . cfg

vi rmosnw. cf g

The fabrication label can be looked on the body of the barcode reader itself.

EdwinHost
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Thereisa mmpare button in the DS2100 EDIT CONFIGURATION panel which all ows to compare @nfigurations with the
same template. The parameters changed for VIRMOS are (in the order they occur) :
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* Demding safety, changed from 1 to 2

» Code 1 type, changed from default to 2/5 I nterleaved

»  Code 1 number of digits (datalength) changed from variable to 6 charaders

» DataFormat, General, data length, also changed from variable to 6 charaders
» ibidem, fill charadter changed from spaceto alower casen

*  Operating mode, mode dhanged from Onlineto Serial Online

»  Operating mode options, serial online timeout changed from disabled to 4s

* Redaing parameter, overflow changed from default to 30.4 us

9.5 MHS robot test software

We deliver together with the IFCTR software described in the next sedion a muple of Visual Basic programs (one
developed by Antil and one developed by us) which can be used for testing and exercising the command interfaceto the
MHS roba. Their usage shall be self explanatory : they allow to send individual commands on the seria line. It is not
normally intended to use them, nor it is normally posshble (sincethe programs reside in the development environment on
spar e, while the roba is conneded to MHCU), hencewe do not provide further documentation.

The exeautable of our program is aso temporarily installed on MHCU in C: \ Robot Test\ r obot _t est. exe to
suppart cdibration of IC dots paosition (see 11.5.6).

We dso deliver one further Visual Basic program (to be installed on spar e only and to be run in the Visual Basic
development environment) cdled port si nul at or, which can be used to simulate the communicaion protocol and
operation of the barcode readers and of the roba in software. This program has been used in Milan for suppat and
testing of new versions of MHS : we mnned the 3 cables from the ports of the cmputer runring the MHS to another
computer running the port ssimulator. The same arangement could in principle work conneding the MHCU with
spar e, and runring the port simulator on spar e. Interna documentation on the port simulator will be provided

separately.
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10. IFCTR software installation

The MHS, Cut Manager and dsk mirroring software developed at IFCTR in the Microsoft VB environment will be
delivered installed on all 3 computers. In addition a “kit” will be delivered on CD.

The kits have been creaed with the VB Padkage Wizard tool. Esentially they consist of a CAB file and a setup script.
The CAB (cabinet) fileis logicdly the Microsoft equivalent of a cmmpressed tar fil e including the binary exeautable and
al associated dynamic libraries. The setup script will perform a standard WinNT install ation, which typicdly occursin
two stages : first some system libraries, which may be used by more than one gplication, will be updated once forever
(it will not be passble to uninstall them), then another set of libraries and the program executable will be installed (these
could be uninstalled at wish).

The source diredory is C:. \ Devel opnent\ M crosoft Vi sual Studi o\ VBPrograns\ name where nane
is one of Mhs, Cut Manager or M rrori ng. Thereis also a subdirecory Robot containing the two undocumented
utility programs used for MHS robd testing (see 9.5).

The procedure for generation of a kit, and its installation are described in next sedion 10.1. These procedures will
normally never be necessary, unlessthe Operating System isinstall ed afresh on a computer.

In case of modificaions to the program sources, it is not necessary to doa full install, but it is sifficient to replacethe
exeautables already existing on al 3 computers,i.e. filesnmhs. exe, cut.exe andmi rrori ng. exe respedively in
diredory C: \ MnsSW C:\ MruSWandC:\ M rror.

10.1 kit generation procedure

Spedal adions are required to install MHS (or CutManager or Mirroring) exeautables generated by Visual Basic, which
arerecdled here:

* Onspar e there aethreesteps necessary for thefirst time ; next times only the first one isrequired :

1) Generate the exeautable : within Visual Basic from the File menu seled make mnhs. exe (or cut.exe or
mrroring. exe)

2) Generate adistribution kit : Programs [0 Visual Basic [1 Tools [0 Package Wizard : seled aprojed
among one of the threesource diredories quoted in 10, then seled the Package icon and foll ow instructions,
seleding the default (only for the name of the final script you may want to spedfy the name of the padkage)
with one exception (for the mirroring padkage only you must add to the list of components besidesthe . exe
thelibrary C: \ W nnt \ Syst en82\ Scrrun. dl | whichisnot included by default). Thiswill dothe
following things:

Under the projed locaion crege aPackage diredory, and in thiscreae a Suppor t subdiredories, and
placethere dl thelibraries (DLL etc.) needed to runthe exe, all setup toadls, a DDF filelisting al the
components, amakecab BAT file needed to combine dl the dove in a“cabinet” file

3) Runthe &ove script and under the Package diredory creae aCAB file (like atar file, containing all the
above in compressed form) and a setup exeautable and listing
From the Package Wizard : seled the Deploy icon and spedfy alocation on alocd folder (currently we use
.C:\ Devel opnent\ M crosoft Visual Studio\VBKits\packagenane) tomake thekit
avail able (this copies the aCAB fil e, setup exeautable and listing to a“public” location)

e Onnhcu and mtu there ae the foll owing steps necessary :
4) Conned the network drive\ \ spar e\ ¢$, say thiscomesout asdrive k: .
Thefirst time the operation hasto be done from Adm ni st r at or . The other timesit can be done by
QOper at or .
If you doit for the first time do it from Admi ni st r at or and ched in reconnect at login
If youdoit asOper at or make sure you conned as Adm ni st r at or with theright passvord
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2a) The first time you reed to install the padkage (e.g. MHS, or Cut Manager or Mirroring). To dothis go on the
folder where the kit was deployed (which in the eample of MHS will appea to you as
k:\ Devel opment\ M crosoft Visual Studio\VBkits Ms)andexeaite the Setup program.

o Setup will first of all update some system libraries onceforever (this cannot be uninstall ed), currently e.g. they

areinthe caeof MHS (al inc: \ wi nnt\ syst enB2):

vb6stkit.dll

conctat . dl |

asycfilt.dll

ol epro32. dl |

ol eaut 32. dl

nsvbn60. dl |

stdol e32.tlb

* Then the spedfic setup will run, this will copy some more system libraries in the same location, set the
appropriate registries, plus installing the MHS, Cut Manager or Mirroring exeautable where you spedfy

(recommended is C.\ MhsSW or respedively c:\ MruSW or

c:\Mrror). All this suff can be

uninstall ed using the Add/Remove Programs toal in the Control Panel Thelibraries are eg. for MHS:

nsconctl . ocx
condl g32. ocx
nmest df nt . dl
nmsconmB2. ocx
nsi net. ocx

e Finadly setup will creage a entry for the program in the Start menu. To propagate this copy the diredory
fromc: \ W nnt\ Profil es\ Adm ni strat or\ Start Menu\ Prograns\ Mhs (or whatever) in the

same locaion of c:\Wnnt\Profil es\Qperator

or even better use & locaion

c:\Wnnt\Profil es\All Users and remove it from the other places. This arrangement (as well as the
desktop icons) can be fredy modified at discretion of the users. However we have prepared a @mmon
simplified setup for al users, which clealy groups g/stem software, IFCTR VIRMOS software, LPKF

software and ather software (the latter on spar e only). .

2b) All followingtimes you just need to copy only the exe filefrom drive k to C: \ MhsSW
*)  For CutManager steps are similar except that diredory is C: \ MruSW
*)  Similarly for Mirroring steps are similar except that direcory isC: \ M r r or
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11. Programmers’ reference

The MHS, Cut Manager and Mirroring software has been developed at IFCTR and the relevant programmer information
useful for maintenanceis supplied in the next threesedions. All other sofware is third party proprietary software which
cannot be modified.

The software developed at IFCTR uses the Microsoft Visual Basic 6.0 (VB) development environment. The relevant
sourcefiles are kept in form of VB projects which include avbp file, one or more bas files and a wlledion of f r m
and f r x files. Usualy all above files are accesed and managed exclusively throughthe VB development environment.
Thebas and f r mfiles are sourcefiles. In particular the latter contain both the description of the visual arrangement of
the forms, and the ade of the asciated routines.

11.1 MHS routine description

Thereisonly one module Modul el inthis pakageinfile mhsModul el. bas
In addition there ae several formsin this padkage : the form named xyz isinfilemhsxyz. frm

11.1.1 basic module

Modul el contains public variable and constant dedarations (including two bodean flags debugcrash and
debugr obot used to enable alditional debuggng optionsif the sources are recompil ed into a new exeautable, or if the
program is runin the development environment, in addition a further bodean flagi cal t er nat e may be used to alter
the palicy for the filling of 1C cabinets in the load phase of IC preparation, see 11.1.6.1) and the following general
purpose routines

11.1.1.1 SafeKill

A cdl to routine Saf eKi | | (fil epat h) deletes the file(s) referred to by fil epat h if at least one eists, and
silently returns no errorsif no files have to be deleted.

11.1.1.2 LogWrite

A cdl to routine LogW it e() will append a normal log entry to the ops-log file. The routine has no arguments. The
adion and comment texts must be asgned to the public (global) string variablesfi el d2 and fi el d3. The routine
takes care of formatting the log record acrding to spedficaions (see 11.5.7).

11.1.1.3 ErrWrite

A cdl to routine Err Wi te() will append an error or warning log entry to the ops-log file. The routine has no
arguments. The/ ERROR or /UNFORESEEN or / RECOVERY keyword and associated text must be assgned to the public
(global) string variable f i el d2. The routine takes care of further formatting the log record acwrding to spedfications
(see 11.5.7).

11.1.1.4 BLWrite
A cdl toroutine BLW i t e() will append ablank line to the ops-log file. The routine has no arguments.

11.1.1.5 Crash

A cdl to routine Crash() (with no arguments) is used to simulate asystem crash for testing purposes. This version
also enters an error record in the ops-log file. Disabled in the operational version. Called from the @ash button if thisis
enabled (which occurs sttingdebugcr ash to True)

11.1.1.6 ClearLast

A cdl to routine Cl ear Last () (with no arguments) cleas the internal buffer used to store the “last adion”
information.
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11.1.1.7 WriteLast

A cdl to routine WitelLast() (with no arguments) dumps the internal buffer used to store the “last adion”
informationtothe | ast _pr og. t xt file. Such buffer isapublic aray of 5 strings | ast ( 5)

11.1.1.8 DisableMDIForm and EnableMDIForm

These (argumentlesg routines are used respedively to dsable the "aways adive" buttons of the master form (i.e. those
assciated to VIEW ORDERS, VIEW LOG and LAST ACTION) in criticd cases or re-enable them oncethe aiticd situation
isover. The aiticd cases are those when an external port (barcode or roba) isadive and is not desired to interfere with
such operations. It is necessary to disable the etire form, since dicking on any part of the form will dedare it adive and
confuse the routines which make referenceto the "adive form" for displaying messages.

11.1.1.9 ConnectBarCodel and ConnectBarCode2

A cdl to these (argumentlesg twin routines is used in the initiali zation stage of any form which will use éther barcode
readers (number 1mounted to the MHS robat stand, and number 2 mounted on the SC) to establish and test the
communication. They will open the gpropriate port, and send a predefined (enter programming mode, an arbitrary
command which requires an answer) hardcoded command, waiting for a reply within a 3 sectimeout. If communication
is established another predefined (exit programming mode) hardcoded command is snt, otherwise the operator is duly
notified and an appropriate message logged. A POPUP alows to retry after appropriate @rredive adions suggested in
the NEXT ACTION box have been taken.

11.1.1.10 ConnectRobot

A cdl to this (argumentlesg routine is used in the initialization stage of any form which will use the MHS robat to
establish and test the communication. They will open the port, and send an hardcoded status request command , waiting
for a reply within a 3 sectimeout. If communication is not established the operator is duly notified and an appropriate

messge logged.

11.1.1.11 introduction to MHS robot control

The MHS roba Z-displacement unit is controlled by an APA controll er, which talks with our s/w over a serial line. The
full details are given in ANTIL documentation [ref. 10, programming annex].. There ae anumber of binary commands,
built by a sequence: SOH opcode [operands] checksum EOT. To all commandsit isforeseen avalid reply of
an ACK or an invaid reply of a NAK, with the exception of the status command, which returns instead SOH
st at usbyt e checksum EOT. The status byte mntains an error code : code 1 indicaes the machine has just been
switched on and has not yet been homed, code 2 means the machine is realy, code 3 the madine is busy exeauting a
command, codes 4 and 5 correspond to recoverable anditions (set by the photo cdl or the emergency stop kutton), and
codes 6 to 10 are in principle hardware unrecoverable erors. Our higher level routines take cae of isaiing the
appropriate commands, verifying their acknowledgment, and eventually the status, and deding with it.

Basic roba low level commands are & foll ows. The speed, acceleration and home commands are used typicdly only at
initidli zation. The typicd roba movement is commanded by a move command followed by a sequence of status
commands to verify the movement has ended corredly. There ae two error conditions (codes 4 and 5) returned by the
status command which have to be deaed by a reset command, they are respedively the caes that the photo-cdl has
reveded an obstade to the movement, or that the emergency stop button has been pushed. In such cases one must first
remove the caise (remove the obstruction, or pull out the emergency button) and only then the reset command will be
effedive (our software will asdst in the right sequence of operations). There is also a stop movement command, which is
not used by our software.

We have combined the basic low level command in four tiers of routines, such that the software usually deds only with
the top tier routines. The four tiers are the following :

1. Highlevel commands: home (see 11.1.1.12), spead or accéeration setting (see 11.1.1.14), or generic movement
(see 11.1.1.13). Their generic structure is described immediately after thislist.

2. Highlevel status request (see 11.1.1.15), cdled hy the previous tier, which will try to cope with most error
conditi ons and recover them transparently to the cdler.

3. Error recovery routines, cdled by the previous routine in the atempt to clea the eror condition together with the
operator (or anyhow to notify the operator).
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4, The lower level can be cdled by al the @dove to send diredly a status request (see 11.1.1.19), or any low level
command (see 11.1.1.20), without any additional protocol (but handling communication errors).

Thetypicd protocol implemented in the highlevel routinesis the following :

1. send a high level status request (status before), to test if the roba is in condition to proceeal processng the
particular command (this includes both a machine ready status, or a deaed recmverable eror, and deds also exit
on urrecverable erors)

in affirmative cae, procee to load the command opcode and use the low tier routine to send it

in case of a (communication) failure here, exit immediately

enter alooprealing the status (with the lowest level request) urtil this returns any status but the busy one

send another (thoughmaybe redundant) high level status reques (status after). In case of cleaed remverable erors,
it will go badk to step 2 and retry exeaution of the cmmand. In cases of successor unrecoverable failure, it will use
the public st at us variable to return control to the cdler.

gD

The responsibility to continue operations or to terminate (suspend, abort) the aurrent MHS function belongs to the
cdler. To dothis it has to evaluate the st at us variable, which, at this dage, can have only the values 2 (success
machine ready) or 0 (cach all for any error including communication or undefined errors). Any other (non-zero) values
are native roba status codes used only during interim low level cdls, and not diredly visible in raw form to the software
or the operator. The operator is however constantly informed on the last roba status via amessage in clea in an
appropriate text area

11.1.1.12 RobotHome

This upper-tier routine is cdled as Robot Hone( nt i ne) whenever it is necessary to command the roba to the home
position (i.e. reset the reference zeo of the mordinates to the point sensed by the proximity switch). The routine is
compliant with the generic protocol described in 11.1.1.11. The peadliarities of this particular cdl are that it also
updates the roba position text areaon the screen, and that it skips the entire operation if caled with nt i me =1 and the
status before indicates that the home command was already sent.

The sense of al thisis that the home command must be the first command sent after a function requiring the roba is
entered, only if necessary, i.e. after roba switch on (the roba will retain the home ndition if not switched off).
However the home @mmand is unconditionally sent in the cae the IC holder has just been loaded on the Z-
displacement unit platform (sincethe zeo under load might be diff erent from the zeo of the anpty platform).

11.1.1.13 RobotMove

This upper-tier routine is cdled as Robot Move whenever it is necessary to command the roba to any position
(typicdly an IC dot, or the loading/unloading lowermost position). The paosition to be readied is not passed as an
argument, but preloaded by the cdler in the public variable spost a. The routine is compliant with the generic protocol
describedin 11.1.1.11. The updating of the roba position text areaon the screen is responsibility of the cdler.

11.1.1.14 RobotSpeedAccel

This upper-tier routine is cdled (once at start of ead function requiring the roba) as Robot SpeedAccel (opcode)
to asdgntheinitia setting of the speed (opcode =2) and accéeration (opcode =3). The valueto be set is not passed
as an argument, but preloaded by the cdler in the gpropriate public variable. The routine is compliant with the generic
protocol described in 11.1.1.11. This routine sets the robat position text areaon the screen to UNDEFI NED, since an
error here may leave it in an urmpredictable position, but it will soon be updated by any forthcoming movement
command..

11.1.1.15 RobotAskStatus

This soond-tier routine is cdled as Robot AskSt at us( | gnor eHoneEr r or, st at usrepl y) by the upper-tier
routines. It will cdl the lower tier routine (see 11.1.1.19) to oltain the decded and redassfied status (in public
variable st at us), and cdl the gpropriate aror recvery function (or perform appropriate adion) as detailed below.

» status=1 (no home position). The recvery adionisto cdl Robot ReHone (see 11.1.1.17) and retry unlessthe
logicd variable | gnor eHomeEr r or is st to Tr ue. There ae in fad cases (regulated by the cdling wpper-tier
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routine) in which this gatus is not an error (when the Robot Horme command is cdled the first time dter a switch
on thisisthe normal conditi on, whil e the home settingisirrelevant for the Robot SpeedAccel cdls).

* status=2 (roba realy). No (recovery) adion required ! Normal status!

e status=3 (roba busy). This $ould not happen, since it should be shielded by the upper-tier routine protocol.
However if it occursrecovery is handled internaly (offering a dhoiceto the operator to retry or abort).

* status=4 (recoverable aror). The recvery adion isto cdl Robot Reset (see 11.1.1.16) and retry.

e status=5 (unreverable aror). The remvery adion is to cdl Robot Har dErr  (see 11.1.1.18). Thereis no
command retry in this cese..

The return value st at usr epl y may assume one of three symboalic values (in addition note that the public variable
st at us maintains whatever interim value assgned by interveningcadls) :

* repl yNot &K if an urrecoverable eror occurred (or was dedared so by operator adion). This includes
unpredictable (communicaion) errors which will | eave st at us=0.
e replyX if the roba isimmediately ready to accept a coommand

« replyC eared ifarewverable eror occurred and was cleaed by software asgsted operator intervention

11.1.1.16 RobotReset

This third-tier recovery routine handles a POPUP asking the operator whether to try to clea the recoverable eror and
retry the high level command interrupted by the aror, or to abort entirely the cdli ng program. Any adion is dedt with
by the cdlers, the routine will just set the st at us public variable, and in any case use the low level SendComrand
routine to send a roba reset command (opcode=7). Note that this must be sent also in case of abort (otherwise the
error will show up as not cleaed when resuming).

11.1.1.17 RobotReHome

This third-tier recovery routine handles a POPUP asking the operator whether to try to restore the home position and
retry the high level command interrupted by the eror, or to abort entirely the cdli ng program. Any adion is dedt with
by the cdlers, the routine will just set the st at us public variable, and if retry requested use the low level
SendComand routine to send aroba home command (opcode=5).

11.1.1.18 RobotHardErr

This third-tier recmvery routine handles just a POPUP asking the operator to acknowledge the urnrecverable aror.
Program abort will be dedt with by cdler.

11.1.1.19 RobotStatus

This lowest-tier routine sends a status command (opcode=6, vaue diredly hardcoded on the output port), then waits
for a status reply (also deding with a possble mmmunication error with a 3s timeout). It will also dede, interpret and
clasgfy the status reply. In particular it will display a message in clea in the robd status text areaon the screen. The
clasdfication of the st at us reply sets the status public variable & foll ows, grouping together different error statuses
acordingto severity. Any ill egal or unexpeded reply will set st at us to zero.

e status=1 correspondsto status reply 1 : the roba home position has not yet been set

e status=2 correspondsto statusreply 2 : the roba is ready to accept commands

* status=3 correspondsto status reply 3 : therobat is busy processng commands (typicdly, moving)

e stat us=4 groups together status replies 4 and 5 (i.e. typicd recoverable arors, either the emergency stop hutton
has been pressed, or the photocel deteded an obstruction to the movement). It will also group status reply 9
(unlikely to occur, two commands ent simultaneously), which shares with the other the property to need a reset
command to be deaed

e st at us=5 groupstogether all remaining status replies, corresponding to unrecmverable hardware arors.

Thisroutineis affeded by the debugr obot flag which may be used to induce simulated errors under user control if the
program is recompil ed from sources or runin the development environment.

11.1.1.20 SendCommand

Thislowest-tier routine deds with the sending of al operational (i.e. not status) commands. It expeds the opcode lodaed
in the public variable cm_code and the eventual argument in other public variables. The home and reset commands
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(opcode=5, 7 respedively) are hardcoded dredly, while the movement, speed and acceeration, which accept
arguments, are coded explicitly including chedksum cdculation.

The encoded command is then sent on the output port, and the program waits for an ACK reply. In this case the public
st at us variableis %t to 2 (succesgul). Any other case setsit to zero, and is dedt as an error. The operator is notified
here, whil e the aort condition is dedt with by the cdler. Recognised errors at thislevel are:

e a ommunicdion error (no response from roba controll er within the 3 s timeout)
« asyntax error (aNAK reply, indicaing that the controll er [thinks to have] receved awrongly formatted command
* an handshaking error (any other ill egal reply from the controller)

Thisroutineis affeded by the debugr obot flag which may be used to induce simulated errors under user control if the
program is recompil ed from sources or runin the development environment.

11.1.2 MDIForm1l

This module defines the master form used to start the program. Its graphicd layout is exemplified in sedion 6.1.5 of the
Operator Manual. In addition it contains the foll owing routines associated to form events.

11.1.2.1 MDIFormLoad
Called when the formisloaded to donecessary initiali zations.

11.1.2.2 Command1Click(Index)

Asociated to the CONVERT, STORE, IC PREPARATION, DISCARD, RECOVERY and EXIT buttons, manages
(shows) Forms 1,2,3,5,6 and termination viathe EXIT button

11.1.2.3 But2ViewOrders_Click
Asciated to the VIEW ORDER button, shows the relevant form

11.1.2.4 But3ViewlLog_Click
Associated to the VIEW LOG button, shows the relevant form

11.1.2.5 ButdLast_Click
Asgciated to the LAST ACTION button, shows the relevant form

11.1.3 Form1l

This module definesthe convert form. Its graphicd layout is exemplified in sedion 6.1.6 of the Operator Manual. In
addition it contains the foll owing routines associated to form events, and the alditional service routines. Historicdly
convert wascdled pr oduce (hencethis prefix is used in many instances).

11.1.3.1 Form_Activate
Called when the form is adivated (loaded in memory and shown, or anyhow passed control : note that the dhoice

between a For m_Load or For m Act i vat e routine, here and elsewhere, has been done by experiencein a way that
does not interferes with other events, ant that the two are not interchangeéble).

* Verifiespresenceof an MMJand o filepr oducecr ash. t xt .

« If aMMJexists and no crashed convert sesson stops after adknowledgment (this means the store phase was adive
on such MM J).

e If no MMJand no crashed sesson exist log a normal start.

e If MMJand crashed sesson exist means convert isresuming (log appropriate antry).

* Thefile producecrash.txt contains a single numeric flag, which indicates at which stage convert was
crashed (or suspended but not aborted : an abort implies the MMT report is ®nt, hence the program can't be
resumed).
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o IftheMMJisnul (refersto zero masks) send an MM T report and stop immediately
* Inall casestheroutine enables or disables buttons as appropriate.
* If resumingfromcrashalsocdlsRet ri eveSct and Ref r eshLi st described below.

11.1.3.2 But6Crash_Click
Used to invoke the Cr ash function from the relevant button (used for testing only).

11.1.3.3 ButlRetrieve_Click
Handler for the RETRIEVE button.
e Firgt of al showsthe ManOr der s form.
» |f thisrequired a cancdlation (termination) cals Pr oduceEnd to terminate
» Otherwise logsthe start and records it to the last adion buffer
* If no orders were loaded terminates on error, after adknowledgment, via Pr oduceEnd
Moves MM Jfrom staging to work area(terminates on error)

» Moves MSFfiles one by one from staging to work area(on error notifies, and after adknowledgment skips aff eded

file

e Updates the numeric flag in pr oducecr ash. t xt , enables or disables buttons for the next phase, and writes an

hint to the “NEXT ACTION” box.

11.1.3.4 But2Translate Click

Handler for the TRANSLATE button.
 Loopsonthelist of MSFs

*  Opens the MSF and deaodes it (non-existence or i/o error on the file caises kip on adknowledgment, the same

occurs for some syntax errors which are checdked)
« Reastheof f set s. t xt file and adds appropriate off setsto al dlit coordinates

« Creaesthe Gerber file and writes the fixed heading to it, foll owed by the definiti on of standard apertures, and by an
aperture definition statement for ead standard dlit. This and the next item now handle MSFs defining also round

and step-and-reped dlits (used for maintenance masks) besides normal redanguar dlits.
»  Then writes the Gerber statements to flash the dits
» |f there ae aurved ditscdl BEZI ERto handle them
e« Openthehol es_i . gbr and copy the Gerber code for the mask holes (depending on quadrant i )
 Opentheref pi ns_i . gbr and copy the Gerber code for the mask reference pins (depending on quadrant i )
» Cal BARCODE to write the Gerber statements for the bar code
« Openthecont our _i . gbr and copy the Gerber code for the mask contour (depending on quadrant i )
* Reoord successul conversion to Gerber into log file andt enp_r ep. t xt

e Updates the numeric flag in pr oducecr ash. t xt , enables or disables buttons for the next phase, and writes an

hint to the “NEXT ACTION” box.

11.1.3.5 BEZIER

This routine generates the Gerber code for curved dits. Each dit is defined by a sequence of conneded pants. The
points are cdculated from the dit parameters in the MSF as Bezer parametric polynomials. More predsely the “long

sides’ of the dlit are two identicd Bezer curvestrandated in Y by the dlit height.

The onneded padnts are equispace in the Bezer parameter t (ranging 0.0 to 1.0). The number of stepsis at least 20
(of the dlit Iength is lessthan 10 mm), 40 if the length is between 10 and 20 mm, 80 if it is longer than 20 mm. The
length is approximated as the sum of the distances between the initial point and the middle point and between the middle

point and the final point, where the middle point is defined as the one for t=0.5 (seebelow).
The BeZer paynomial is defined as a parametric curve (t =0.0-1.0)

ax® + byx? + cx +Xo
3 2
ayy” + byy® + cyy +yo

o Xx(t)
< y(t)
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The aove aurve runs in the midde of the dit in field of view coordinates. In pradice the upper edge of the dit is
described by y(t)+ d,/2 and the lower edge by y(t)-d,/2. Furthermore, both x(t) and y(t) are translated in mask
coordinates adding the off setsfrom the of f set s. t xt file.

Refer e.g. to the Postscript Language Reference Manual [ref. 5] pag. 393for a description of the usage of Bezer curves.

11.1.3.6 BARCODE

This routines generates the Gerber code for the bar code rresponding to the 6-digit mask identifier gnnnnn acording
to the 2/5 interleared code type. In this representation ead digit 0-9 is represented by a ade of 5 bars (two wide and
three narrow ones) acording to a lookup table. Two dgits are interleaved, in the sense that the wde for one is
represented as white space and the ade for the other as dark space

11.1.3.7 But3Submit_Click

Handler for the SUBMIT button.

* Loopson the list of Gerber files (exits after acknowledgment if there aen't any - in this case the etire convert
sesson will be terminated)

e Loads the relevant information in the Ci r CanFi | es screen areas and invokes Ci r CaMFi | es to processthe
next file

» Ifit required asuspend, handleit asif END button was pressed (via But 4End_Cl i ck)

e Otherwise Shel | s the CircuitCam program (in batch mode passng to it the Gerber file name, or in interadive
mode without argument) to dothe mnversion to LMD and waits (via aPoPuP) for an acknowledgment to continue

* Reoord succesgul conversion to LMD into log file and t enp_rep. t xt ; in case of unsuccesful conversion a
POPUP asks to retry the anversion of skip this mask.

e Enablesor disables buttons for the next phase, and writes an hint to the “NEXT ACTION” box.

11.1.3.8 RetrieveSct

This rvice routines opens the SCT files and loads their content in the gpropriate list box. It also keeps a cwunter of
masksin SCT.

11.1.3.9 RefreshlList

This srvice routines opens the temporary report t enp_rep. t xt , which kees tradk of which processng has been
applied to which mask, and updates acwrdingly the list boxes with the MSF, Gerber and LMD file names.

11.1.3.10 But4End_Click

Handler for the END button.

Will recogniseif the request isfor atermination of the mnvert phase, or a suspension : in the latter case will | og a pause
entry to the ops-log file, and update the last adion buffer.

Red termination (after operator adknowledgment) is handled by the next routine.

11.1.3.11 ProduceEnd

Thisroutine handles also the logging of abort requests (conver t isassumed to be @orted if terminated before Gerber
or LMD conversion). The reason to have separate routine is that the handling of the end condition may be requested not
only by the END button handler, but also as a mnsequence of other contingencies.

If the program is not aborted or suspended it removes the pr oducecr ash. t xt file, cdls MaskSet Copy to move
LMD filesto MM CU, and logs a stop entry to ops-log and last adion buffer.

In all casesunloadsthe convert form and passes control bad to the MDI FORM..

11.1.3.12 MaskSetCopy

This srvice routines reals the the temporary report t enp_r ep. t xt , copies the LMD filesto MM CU (aso logging
this appropriately to the ops-log file) and updates t enp_rep. t xt. If a mask set is incomplete (i.e. not al LMDs
listed in the MM J order have been produced) it is considered unsuccesful. No LMD files are mpied to MM CU (the
version on MHCU will be deleted later anyhow with all others) so that it will not be possble to manufacture apartial
mask set. An error message is given to operator, and duly logged in log file.
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This routine has been rewritten redefining the mncept of incomplete mask set (originally defined as a full set of exadly
4 masks) to suppart operation with lessthan 4 quadrants. Contextually it has been assumed that an MM J order will
contain exadly one mask set.

11.1.3.13 But5Batch_Click

This routine handles the toggle button between BATCH MODE and INTERACTIVE MODE (the aurrent value is the button
label, and the statusis recorded in abodean variable)

11.1.3.14 WriteReport
This rviceroutineiscdled asW i t eRepor t ( nmj ) wherermj isthe MM Jfile name without the . nmj extension. It
isused in al cases where an MMT report is required when convert is aborted. Besides copying the MMT to the
staging areafor MCS, it getsrid of any intermediate files (which are normally deleted at the end of the st or e phase)

11.1.3.15 MSF parsing routines
Thisis a set of threeroutines used to deade wordinate linesin MSFs. The r ead4 routine (with 4 arguments) reads a
line with the 4 coordinates describinga normal (redanguar) dit. The r eadmany routine (with 13 argu ments) reads a
line with the 13 coordinates describing a aurved dlit. Both routines cdl a par se service routine to extrad a single
coordinate from the MSFline read in asa string.
The reason to use this arrangement is that the default VB input statements will use freeformat reads which, in case of
missng coordinates, will wrap to the next file line. Here we use the Li ne | nput VB statement, forcing read of
exadly oneline & atime. The Val statement will asign a zeo value to missng coordinates, which may be trapped by
the cdler.

11.1.4 Form?2

This module defines the st or e form. Its graphica layout is exemplified in sedion 6.1.7 of the Operator Manual. In
addition it contains the foll owing routines associated to form events, and the alditi onal serviceroutines

11.1.4.1 Form_Activate
Called when form isadivated (see 11.1.3.1 for comments on adivate vs load).

* Verifies presence of the producecrash. t xt file. If present means convert has not yet terminates, and
therefore exits after adknowledgment via St or eEnd

» Verifiespresenceof thest or ecr ash. t xt file. If present meansit's resuming from a aashed sesson.

* Inall caseslog appropriate entries to the ops-log and last adion fil es.

* Inall casestheroutine enables or disables buttons as appropriate.

11.1.4.2 But5Crash_Click
Used to invoke the Cr ash function from the relevant button (used for testing only).

11.1.4.3 Butlinitialize_Click

Handler for the INITIALIZE button.

»  First of al verifiesthe presenceof thet enp_rep. t xt file. If thisismissng it means al masks requested in the
MM J have been stored, therefore exitsimmediately after adknowledgment via St or eEnd

« otherwise disables the END button, opens the port to the SC bar code reader and verifies communicaion with it is
corredly established using routine Connect Bar Codel (see 11.1.1.9)

* reas the ontent of the t enp_rep. t xt file, counts the number n of masks which have a vaid LMD and
updates their number of the screenintheformn of m where misthe total number in the order

* Loadsthe mntent of the SCT in memory and in the gpropriate list

* otherwise updatesthe st or ecr ash. t xt file, enables or disables buttons for the next phase, and writes an hint to
the “NEXT ACTION” box (thisis different acarding to the cae thereis alrealy at least one mask to store or not. The
latter case might occur when resuming from a aash)
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11.1.4.4 But2Store Click

Handler for the NEXT MASK button

e promptsto place amask on the decoding stand and cdlscode_r eader

e if a suspension of st ore was requested by such routine skip the following 9 steps (and then exits cdling
Tr ueSuspend)

* logthe barcodejust read

» if thebar code has not alegal format log an error message and skip after acdknowledgment

e opentenp_rep.txt and verify the bar code arresponds to a mask in the present MM J ; if not log an error
message ad skip after adknowledgment

e if the bar code pointsto a mask apparently already stored in the sesson (i.e. the mask islisted in MM Jand SCT) a
POPUP suggests a aurse of adion and requires an acknowledgment

e if the bar code pointsto a mask apparently already stored in a previous gsson (i.e. the mask islisted and flagged in
the temporary report and SCT) a POPUP suggests a murse of adion and requires an adknowledgment before
terminating via St or eEnd

* ingtructsto store the mask in the gpropriate cainet and wait for adknowledgment

e incase of missng adknowledgment (mask damaged) one may other retry to store it (obviously after manufaduring a
good ae) or skip storage so far (with the ideaof storingit later in the same sesgon).

* Increasetaly count of stored masks, and update SCT in memory, on disk and on screen (list box)

e update temporary report and log appropriate entriesto ops-log

+ formats a different message for the "NEXT ACTION" hint box, and enables or disable buttons appropriately (handling
separately the caes whether thereis dill at least one mask to store or al have been stored)

e updatesthest or ecr ash. t xt file

11.1.4.5 But3Suspend_Click

Handler for the SUSPEND button

e aPOPUP asks confirmation for exit

o cdls TrueSuspend inall casesexcept if the bar code reader isadivein the reading loop
e enablesthe other buttonsin the MDI Form

11.1.4.6 TrueSuspend

This srvice routine doses the ommunicaion port used for the bar code realer (this is a proteded close, i.e. is not
issued if the port is not open), unloads the store form and logs a pause entry in the ops-log and last adion fil es.

The reason thisroutine is sparate is that the bar code reader loop was initiated by a routine cdled by a spedfic button
handler, and the termination must be handled gracdully even if the suspension is required by a different button handler.
If this were not done mishaps would occur if storeis re-entered without quitting MHS.

11.1.4.7 But4End_Click

Handler for the END button.
Red termination (after operator confirmation, handled by a single or double POPUP, acwrding to the fad al masks in
the MM J have been processed or not) is handled by the next routine

11.1.4.8 StoreEnd

The reason to have aseparate routine is that the handling of the end condition may be requested not only by the END
button handler, but also as a cnsequence of other contingencies (including the case described in 11.1.4.6).

Deletes the MM J, MSF, Gerber and LMD files from the work area Also in case of incomplete mask sets deletes any
LMD files left in the MM CU incoming area Copies the termination report to a newly creaed dredory in the staging
areg copies the SCT to the same staging area deletes temporary files, logs appropriate entries to ops-log, closes the
communication port for the bar code readler, and logs a stop entry to ops-log and last adion buffer.

Finally unloads the st or e form and passes control bad to the MDI FORM.

11.1.4.9 UpdateCrashFile
A trivia serviceroutine which logs the name of the last mask stored to the st or ecr ash. t xt file.
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11.1.4.10 code_reader

Service routine which puts the bar code reader in wait until a string validly formatted as a bar code is real. In case a
suspension of the st or e program was requested, also gracdully terminates the bar code readout.

11.1.5 Form3

Thismodule definesthe unl oad form. Its graphica layout is exemplified in sedion 6.1.8.1 of the Operator Manual. In
addition it contains the foll owing routines associated to form events, and the alditional serviceroutines

11.1.5.1 Form_Load

Called when the form is loaded for simple tasks (the operator has anyhow to use the RETRIEVE button to start the bulk of
the operations) .

* Verifiesthe presenceof an M1Jin the MHS work area

* If an MIJis present assume program is resuming from a aash or suspension and set appropriate flag.

* Inall casestheroutine enables or disables buttons as appropriate.

11.1.5.2 But4Crash_Click
Used to invoke the Cr ash function from the relevant button (used for testing only).

11.1.5.3 ButlRetrieve_Click

Handler for the RETRIEVE button.

» |f thisisafresh start (not aresume), first of al showsthel nsOr der s form.

» |f thisrequired a cancdlation (termination) cdls Unl oadEnd to terminate

* If no MIJ orders were seleded also forcetermination viaUnl oadEnd

» |f afresh order has been chosen, move MIJfrom stagingto work area

* Inall caseslogsthe start or resume to the opslog and records it to the last adion buffer

» Loadsthe ICT and SCT tablesin memory and in the gpropriate lists

*  Calls the | CChange form (see 11.1.23) to force the operator to check which ICs are in use for each quadrant
(original or spare set), which implies loading the appropriate robot position table.

* Realsthe MIJand crede alist of maskswith an associated flag for the termination report, initially set to zero

e Perform an analysis comparing the MIJ with the ICT content and crede the list of masks to be unloaded (also
counts if there ae any to be loaded). Thisis precaded by a dhedk that the masks listed in the M1J are present either
inICT or in SCT. If they are nowhere an appropriate message is isued which all ows to take recmvery adions. Also
updates the temporary report for any mask aready present in the ICs. Establish bodean flags whether there ae ay
masksto be unloaded and loaded. Slots declared as out of use are duly ignored.

e If unload is not necessary warn the operator and cdl Unl oadEnd to terminate (and start loading)

» otherwise disables the END button, opens the ports to the SC bar code reader and the roba and verifies
communication with them is corredly established using routines Connect Bar Codel (see 11.1.1.9) and
Connect Robot (see 11.1.1.10)

* Exeauteinitial roba settings : home, setting spead and accéeration, move platform to loading position to insert the
IC holder, and re-make the home position. All acmrdingto operator repliesto appropriate questions

*  Finally enable the buttons for the next phase

11.1.5.4 But2Unload_Click

Handler for the IC UNLOADING button.

» Sincethisisa dosed loop, disable the END button

« make aloop quadrant by quadrant, and aloopdlot by slot inside the quadrant

« move the roba Z-displacanent unit to placethe next slot containing a mask to be unloaded in front of the

deading stand. Empty and out of use slots are ignored. Note that the movement always occurs in the
upward diredion, either diredly or in two steps. If the previous recorded pasition is in the oppcaite
diredion, the roba is first commanded to a position 1 cm below, and then reades the final position from
below. A (null) movement is commanded even if the last recorded pasition is the same & the next desired
pasition.
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the operator is instructed to extrad the mask from the IC (if thisis not posgble adialogue dlows to skip
the processng of the mask if the slot has been emptied by purpose, e.g. by a failure of the MEU at the
telescope, or to force asuspension/abort of unl oad, after acknowledgment, via Unl oadEnd in any
other case; note that since unloading occurs on alist of masks generated by the program, and not explicitly
contained in an M1J order, these events are not flagged as errors in the MIT report, but only logged to the
opslog)

cdlscode_r eader toread the bar code of the extraded mask

if asuspension of unload was requested by such routine eit viaUnl oadEnd

if the bar code does not match the expeded value a suspension/abort of unl oad is forced, after
adknowledgment, via Unl oadEnd)

similarly ocaurs if the extraded mask appeas to have the same id of amask already stored in the SC(T)

in case of succesgul verification the operator isinstructed to store the mask in the SC. The SCT is updated
only after operator confirmation. If amask is damaged (to be re-made) it is removed from SCT.

TheICT and SCT tables on disk are updated cdling Updat e_i ct _sct

« Atthe end of theloop, if the M1J does not require to load any mask, the roba Z-displacement unit is moved to the
unloading position to al ow to remove the I C holder from the platform
e Finaly the END button is re-enabled

11.1.5.5 But3End_Click

Handler for the END button.

Red termination is handled by the next routine. This might occur silently if processng was aborted before loading an
M1J, after operator acknowledgment in case of normal termination, or after operator confirmation in case of premature
termination (with the options of suspending unl oad or continuing it canceli ng the termination request)

11.1.5.6 UnloadEnd

The reason to have aseparate routine is that the handling of the end condition may be requested not only by the END
button handler, but also as a mnsequence of other contingencies.

The routine doses any port (barcode or roba) which is gill open, then it might be eit silently if processng was aborted
before loadingan M1J.

If termination was forced by a roba error jumping diredly in here, it offers the posshiliti es of suspending or redly
terminating unl oad inahard way (sendingthe MIT report and deleting the M1J) setting the gpropriate flag.

The routine will | og the gpropriate stop a pause message, unload the unl oad form (sic!) and passcontrol badk to the
main (MDI) form.

If the M1J does not require to load any new mask in the ICs, or if a hard termination was requested on a roba error, the
routine deds with the generation and sending of the MIT report, and of the updated SCT and ICT, and with the removal
of the M1J. Otherwise it unloads the unl oad form (sic!) and loadsthe | oad (Formd4) form.

11.1.5.7 Update_ict_sct

Service routine which updates the ICT and SCT files on disk with the ntent of the tables in memory. This (and cther)
routine is also capable of handling the posshility that lessthan 15 slots be used in the ICs and takes appropriate adions
if one changes from operation with 15 dots to and from operation with lessthan 15 slots (atering the configuration file
defined in 11.5.6).

11.1.5.8 WriteTempRep

Service routine which dumps to the temporary report filet enp_r ep. t xt the arrent status of all masks (stored or not
stored) from memory, in order to make sure the information on disk isup to date.

11.1.5.9 code_reader

Service routine which puts the bar code reader in wait urtil a string validly formatted as a bar code is real. In case a
suspension of the unl oad program was regquested donot perform any bar code readout.
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11.1.6 Form4

This module defines the | oad form. Its graphicd layout is exemplified in sedion 6.1.8.2 o the Operator Manual. In
addition it contains the foll owing routines associated to form events, and the alditional serviceroutines

11.1.6.1 Form_Activate

Called when the form is adivated, performs the following initi ali zation tasks :

* does metrivial button and flag initiali zation

» logsastart message (I oad never resumes diredly from a aash or suspension but is always invoked after unl oad)

» disables the END button, opens the ports to the SC and IC bar code readers and the roba and verifies
communication with them is corredly established using routines Connect Bar Codel| 2 (see 11.1.1.9) and
Connect Robot (see 11.1.1.10)

e LoadstheICT and SCT tablesin memory and in the gpropriate lists

» Reasthe MIJand ticks (on the screen) the masks already present in IC sincethe unload phase

« If thiswas not aready done in the unload phase, exeaute initial roba settings : home, setting speed and acceeration,
move platform to loading position to insert the IC holder, and re-make the home position. All acoording to operator
replies to appropriate questions

* Reasthe eistingtemporary report and performs a preliminary analysis of the content of the ICT

« A substantial pieceof code has been added at this gage to change the IC filli ng pdlicy. This code is conditi onally
enabled at compile time if the bodean i cal t er nat e is st to True in Modul el (see 11.1.1). With the old
poicy (ical ternate set to False ) al freelC dots are filled in their sequence order. With the new pdlicy,
every other freedot is filled as far as possble, in order to leare free dlots around ead mask. This is arranged in
detail performing areaursive analysis with routine Anal yse (see 11.1.6.13) and simulating an optimal filli ng of
the dlot with routine Fi | | er (see 11.1.6.14). Only dlots flagged as “to be filled” are then considered for filli ng
(and will befilled in their sequence order from 1 to 15to optimize roba movements). Slots declared as out of use
are handled identically to empty slots,i.e. are not eligible for filling.

* Finally enable the buttons for the next phase

11.1.6.2 But5Crash_Click
Used to invoke the Cr ash function from the relevant button (used for testing only).

11.1.6.3 But2Load_Click

Handler for the NEXT MASK button.
» enablesand disables appropriate buttons
« make implicitly aloop quadrant by quadrant, and a loop slot by dot inside the quadrant (since the routine is event
driven by the button, it hasto chedk at ead cdl whereit isin the implicit loop)
e for eadr mask to be loaded, verify if the mask already loaded
« move theroba Z-displacanent unit to placethe next empty slot where the mask must be loaded in front of
the decoding stand. Note that the movement always occursin one diredion asexplained in 11.1.5.4.
e dartsaseach loop, putting the SC bar code reader in wait urtil a string validly formatted as a bar code is
real. The loopis terminated by a flag set by the MASK FOUND or MASK NOT FOUND buttons. All thisis
handled by routine code_r eader 2.

e If the loopis over, the roba Z-displacanent unit is moved to the unloading position to allow to remove the IC
holder from the platform
e Finally the END button is re-enabled

11.1.6.4 But3MaskFound_Click

Handler for the MASK FOUND button. This routine just sets a flag f ound=yes. It might invoke diredly the adual
handler Tr ueFound, however in general such handler is not invoked here but at the end of But 2Load_Cl i ck after a
return from code_r eader 2. This prevents mishaps which may occur if a routine started by a button handler is
terminated by an event generated in another handler when | oad is suspended and then resumed without exiting MHS.
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11.1.6.5 TrueFound

Actual handler for the Mask Found condition.

Sets the flag which interrupts the SC bar code reader loop started by But 2Load_Cl i ck, and logs a message eout the
mask found, then asks to operator to verify the mask is placal undamaged in the MHS roba stand (and handles logging
in case of errors).

It then cdlscode_r eader toidentify the mask again usingthe IC bar code reader

It handles and logs any error in this dage, as well in the next when the operator has to confirm insertion of the mask in
the IC. Of courseit will also log successul insertion.

Finally updates the report and the ICT and SCT tables on disk usingcdlsto Wite_rep and Update_i ct_sct
and enables buttons for the next mask.

11.1.6.6 ButlNotFound_ Click

Handler for the MASk NOT FOUND button.
Handles all operator dialogue and logging for this stuation, and also updates the ICT and SCT tables on disk cdling
Updat e_i ct _sct and enables buttons for the next mask

11.1.6.7 But4End_Click

Handler for the END button.
Red termination is handled by the next routine. This routine just takes care of asking a wnfirmation to the operator, and
to set al necessary flagsin order to inerrupt any eventual pending read on either barcode reader.

11.1.6.8 LoadEnd

The reason to have aseparate routine is that the handling of the end condition may be requested not only by the END
button handler, but also as a mnsequence of other contingencies.

The routine doses any port (barcode or robat) which is gill open.

If termination was forced by a roba error jumping diredly in here, it will offer the operator the possbiliti es of
suspending or redly terminating | oad in a hard way (sending the MIT report and deleting the MIJ) setting the
appropriate flag.

The routine will | og the gpropriate stop a pause messge, unload the | oad form and pass control bad to the main
(MDI) form.

In cas a hard termination was regquested, the routine deds with the generation and sending of the MIT report, and of the
updated SCT and ICT, and with the removal of the M1J. Additionally it unloads the | oad form (sic!).

11.1.6.9 Update_ict_sct

Serviceroutine which updatesthe ICT and SCT files on disk with the mntent of the tablesin memory.

This (and ather) routine is also cgpable of handling the passbiity that lessthan 15 slots be used in the ICs and takes
appropriate adionsif one dhanges from operation with 15 slots to and from operation with lessthan 15 dots (altering the
configuration file defined in 11.5.6).

11.1.6.10 WriteRep
Serviceroutine which dumpsto dsk the temporary report filet enp_r ep. t xt

11.1.6.11 code_reader

Service routine which puts the MHS stand bar code reader in wait urtil a string validly formatted as a bar code is read.
In case abredk or suspension is requested for any contingency it returns to the cdl er, which deds with the break.

11.1.6.12 code_reader2

Service routine which puts the SC bar code realer in seach urtil the requested bar code is read, and/or an external
conditi on stops the loop. The condition isthe thange of aflag f ound from undef to either yes or no. In such case it
returns to the cdler.
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11.1.6.13 Analyse

This rviceroutine.is cdled oncefor ead quadrant to be analysed, and must be cdled repeaedly after ead (simulated)
dot filli ng (change of thel oad_i ¢ array). It assgnsweightsto al dotsin aquadrant acarding to the followingrules::

« Afilled dot isassgned aweight —1 (occupied)

* Anempty dot surrounded by two fill ed dotsis assgned aweight O (lesspreferred)

* Anempty slot with just one ajacent ot free(except for the cases described below) isassgned aweight 1

» Anempty slot with both adjacent slots free(or the first and last dlot if the aljacent one is fre€ is assgned a weight
of 2 (preferred)

*  Out of use slots are handled exactly as empty slots (therefore they should be best physically emptied)

11.1.6.14 Filler and findbest

TheFi | | er (quadr ant, newsl ot) serviceroutine returns the number news| ot of the best dot to be fill ed for a
particular quadrant, and sets a flag “to be filled” in the gpropriate aray. To do this it cdls the auxiliary routine
fi ndbest which returnsthe first frees ot with the required weight. Thisroutineis cdled in turn from the highest (2) to
the lowest (0) weight urtil one freedot isreturned. Implicitly cdlsthe Anal yse routine for update.

All thisin pradice means that, if there ae slots surrounded by both sides by freedlots they are fill ed first. Of course this
can occur only if the M1J order requests lessthan 8 masks per quadrant and the IC is empty. Otherwise, if more masks
are requested and in relation with the number of masks already present in the IC, the slots with one ajacent freed ot will
be used, and finally the remaining slots.

11.1.7 Form5

This module definesthe di scar d form. Its graphicd layout is exemplified in sedion 6.1.9 of the Operator Manual. In
addition it contains the foll owing routines associated to form events, and the alditional serviceroutines

11.1.7.1 Form_Activate
Cadlled when formis adivated, performs the following initi ali zation tasks :
Verifies presence of an MDJ
* |f noMDJexistslog anormal start.
« If an MDJisthere meansthere was a dashed sesson and dscard is resuming (log appropriate entry, and set aflag).
* Inall casestheroutine enables or disables buttons as appropriate.

11.1.7.2 But6Crash_Click
Used to invoke the Cr ash function from the relevant button (used for testing only).

11.1.7.3 ButlRetrieve Click

Handler for the RETRIEVE button.

e First of al disablesthe END button, opens the port to the SC bar code reader and communication with it is corredly
established using routine Connect Bar Codel (see 11.1.1.9)

» if the qashflag isnot set (i.e. if starting afresh) showsthe Di scOr der s form.

» |f thelatter required a cancdlation (termination) cdls Di scar dEnd to terminate

» If no orderswere loaded terminates on error, after adknowledgment, viaDi scar dEnd

*  Moves MDJ from staging to work area

e Loadsthe mntent of the SCT and ICT in memory and eventually in the gpropriate list box (in the cae of SCT; the
ICT isjust used for chedingif masks not found in SCT are there)

* Retrieves the content of MDJ as a sorted list of masks (using a VB feaure to sort a list box) and initializes the
temporary report

e If the MDJorder isnull (no masksto be discarded) handles all adions for immediate termination.

o if suitable flag reports previous esgon was crashed after order retrieval, recover the temporary termination from
disk

e otherwise (normal start) dumps temporary report to disk with St or eRepor t , enables or disables buttons for the
next phase, and writes an hint to the “NEXT ACTION” box
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11.1.7.4 But2Discard_Click

Handler for the DISCARD button (manually operated for ead next mask, variously labelled FIRST MASK or NEXT

MASK).

» Looksfor the next mask to be discarded (the routine keegps an internal tally). If what is thought to be the next mask
isarealy flagged as discarded in the temporary report, writes amessage and exits

e Otherwise verify presence of mask to be discarded in SCT and ICT

* If not found in SCT because dready in ICT displays an error POPUP and, after adknowledgment, skips the mask

e If not found in SCT displays awarning POPUP, asaumes mask was alrealy discarded, deletes the LMD file, updates
all tables asin case of succesgul discard and exits

»  Otherwise puts the bar code reader in search mode, and enables the gpropriate buttons. When the wished ber code
isfound, issues a BEEP and disables the MASK NOT FOUND button. Otherwise the operator must use such button to
forcetermination of the search mode and invoke the gpropriate handler.

11.1.7.5 But3MaskFound_Click

Handler for the MASk FOUND button, pressed by the operator to adknowledge amask has been located. This routine
just sets a flag found=yes. It might invoke directly the actual handler Tr ueFound, however in general such handler is
not invoked here but at the end of But 2Di scar d_Cl i ck after a the interruption of the bar code reading loop. This
prevents mishaps (see discussion in section 11.1.7.6 immediately following).

11.1.7.6 But4MaskNotFound_Click

Handler for the MASK NOT FOUND button, pressed by the operator to terminate the bar code search mode if a mask
cannot be locaed. This routine just sets a flag f ound=no. It might invoke diredly the adua handler
Tr ueNot Found, however in general such handler is not invoked here but at the end of But 2Di scard_Cl i ck after
athe intrruption of the bar code realing loop. This prevents mishaps which may occur if a routine started by a button
handler is terminated by an event generated in another handler when di scar d is suspended and then resumed without
exiting MHS.

11.1.7.7 TrueNotFound

Actual handler for the Mask Not Found conditi on.

* A POPUP requiresto try again the search or to cancd it

« If theseachisretried, writes appropriate log entries and enables or disables buttons for another search, then exits
» |f theseachiscancdled, aPoPupr askswhether to skip the mask or to suspend discard for offline recovery

* Inthe cae of skip, it writes appropriate log entries and enables or disables buttons for another search, then exits

* Inthe cae of suspend, cdlsDi scar dEnd to terminate

11.1.7.8 UpdateSCT

This srviceroutine is cdled whenever necessary to update the mntent of the SCT. It locaes the record for the arrent
mask to be discarded in the in-memory copy of the SCT, it replaces it with the empty record. It writes the SCT to disk,
then re-reads it to update the list boxes. And of course writes the gopropriate log entries

11.1.7.9 But4End_Click

Handler for the END button.

Will recognise if the request is for a termination of the discard phase, or an abort (defined as an end before MDJ
retrieval) : in the latter case will | og an abort entry to the ops-log fil e, and update the last adion buffer.

Red termination (after operator confirmation, handled by a single or double PoPUP, acwrding to the fad al masks in
the MDJ have been processed or not) is handled by the next routine.

11.1.7.10 DiscardEnd

The reason to have aseparate routine is that the handling of the end condition may be requested not only by the END
button handler, but also as a mnsequence of other contingencies.

Copiesthe SCT and ICT to the staging area Also copies the termination report to a newly creaed dredory in the same
staging area deletes all work files, closes the cmmmunication port for the bar code reader, and logs a stop entry to ops-
log and last adion buffer.

Inall cases unloadsthe discard form and passes control badk to the MDI FORM.
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11.1.7.11 CheckForLast

This rviceroutine is cdled whenever amask is discarded. It verifies whether thisis the last of the order. It formats a
different message for the "NEXT ACTION" hint box, and also eventually disables all buttons other than END.

11.1.7.12 StoreReport

This rviceroutine is cdl ed whenever the status of a discarded mask changes, and writes on disk an up to date mpy of
the termination report (flagging appropriately masks already discarded).

11.1.7.13 TrueFound

Actual handler for the Mask Found condition.

» A POPUP requires adknowledgment of the adual mask discarding

e Takescae of appropriate log entries

* deletesthe LMD files

e updatesinternal tables and reports, and enables or disables buttons for the next phase

11.1.8 Form6

This module defines the RECOVERY FUNCTION MASTER FORM. Its graphicd layout is exemplified in sedion 6.1.10 d
the Operator Manual. This form is a plain dispatcher, it contains a trivial For m Acti vat e and But 5End_Cl i ck
routine, and cther click routines associated to buttons 1,2,3,4,6,7,9 and 10 which respedively cdl ScanSC, Scanl C,

I nsert,Renove, | dentify, Search,and Tabl esVi ew, Sl otsCQutOf Use

In addition the But 8Robot Down_Cl i ck handler contains the hardcoded commands (reset, home and move to
unloading position) necessary to pasition the Z-displacement unit platform to the lowest paosition (so that the 1C holder
can be removed) in case it isleft in any other paosition. The commands are sent to the port diredly using the lowest level
protocol and no library routine. There is minimal error cheding : establishment of the serial communication is chedked
isaiign a status read with timeout only before sending the other commands.

11.1.9 CirCamFiles

This module defines the information form used to asdst in Gerber-LMD conversion. Its graphicd layout is exemplified
ininsedion 6.1.6 o the Operator Manual.. It contains threetrivial routines

« Form Load iscdled when the form isloaded, and just fill sin the instrument name.

. But 1Start_d i ck assciated to top hutton (varioudly labelled START, CONTINUE or END under control of
the cdler form), closes the picture panel and hides the form

e But 2Suspend_d i ck assciated to batom (SUSPEND) button, hides the form setting a suspend flag.

11.1.10 DiscOrders

This module defines the DISCARD ORDER SELECTION FORM. Its graphicd layout is not shown, but similar to the other
seledion forms described in 11.1.13and 11.1.18. Like them, it contains a For m_Act i vat e routine, which fills a
seledion list box with a diredory listing of MDJ files present in the staging areg and two trivial OKBut t on and
Cancel But t on handlers.

11.1.11 Identify

This modul e defines the OFF-LINE MASK IDENTIFICATION FORM. Its graphicd layout is exemplified in sedion 6.1.10.6 of
the Operator Manual. In addition it contains a trivial For m_Act i vat e routine, and the alditional click and service
routines

11.1.11.1 Butlinitialize_Click
Thisisan utra- simplified version of the routine of same name described in 11.1.12.1

11.1.11.2 But2ldentify_Click
Thisisasimplified version of the routine described in 11.1.12.2
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11.1.11.3 But3End_Click
A trivia routine which closes the mnnedion to the bar code reader search and exits.

11.1.11.4 code_reader
Identicd to the routine described in 11.1.12.7

11.1.12 Insert

This module defines the SINGLE MASK INSERTION FORM. Its graphicd layout is exemplified in sedion 6.1.10.3 df the
Operator Manual. In addition it contains atrivial Form_Load routine, and the additional click and serviceroutines

11.1.12.1 Butlinitialize Click

Thisisalocd simplified version of the routine of same name described in 11.1.4.3 (conneds bar code reader and loads
SCT but without crash or report handling)

11.1.12.2 But2Insert_Click

Thisisasimplified version of the routine described in 11.1.4.4. It reals the bar code viacode_r eader , then chedks
it is for the expeded instrument, chedks whether the mask is already recrded as gored in the SCT, and, if chedks are
passed, requests a wnfirmation that has been stored. A succesdul storage is logged to the ops log and recorded in the
SCT. Finally the operator dialogue dlowsto loop kadk or terminate.

11.1.12.3 But3End_Click
Thistrivia routine eitsimmediately in case of anull run, otherwise cdls| nser t End to terminate.

11.1.12.4 InsertEnd

Thisisatrivial simplificaion of the routine described in 11.1.4.8. It just closes communication to the bar code reader
and writes an annotation in the log file.

11.1.12.5 But4ViewlLog_Click
Identicd to theroutinein 11.1.14.4

11.1.12.6 But5Last_Click
Identicd to theroutinein 11.1.14.5

11.1.12.7 code_reader
Thisisalocd ssimplified version of the routine of same name described in 11.1.4.10 (without suspension handling)

11.1.13 InsOrders
This module defines the INSERTION ORDER SELECTION FORM. Its graphicd layout is exemplified in sedion 6.1.8.1 of
the Operator Manual. In addition it contains a For m Act i vat e routine, which fills a seledion list box with a
direcory listing of M1Jfiles present in the staging areg and two trivial OKBut t on and Cancel But t on handlers.
This routine handles edally the nul | order, which is always present (does not come from MHS) and is not counted
nor seleded by default asa"normal” order, unlessit is the only one present.

11.1.14 InstrChoice

This module defines the START FORM. Its graphicd layout is exemplified in sedion 6.1.1 o the Operator Manual. In
addition it contains the foll owing routines.

11.1.14.1 Form_Load

Cdled at form loading, initializes a few variables and logs the start of MHS and the starting date to the ops-log file,
eventually creating a new log if the day has changed.
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11.1.14.2 routines removed
The routines used to toggle VIMOS or NIRMOS instrument have been removed

11.1.14.3 ButlOK_Click

Aswciated to the OK button, logs the seledion of the instrument to the ops-log, reads the relevant conf i gur e. t xt
file (seesedion 11.5.6) and cdlsthe MDI For m The form cgption now indicates the version of MHS runring.

In addition it will aso read and the reference load postion, speed and acceeration (n=0) for the MHS roba Z-
displacement unit.

Reading the posn. t Xt files which contain the reference positions for the 15 slots of the 4 quadrant ICs (n=1..4) is
instead deferred to the | CChange (see 11.1.23) routine which is called only when the robot is actually used.

11.1.14.4 But2ViewlLog_Click
Assciated to the VIEW LOG button, invokes LogVi ew

11.1.14.5 But3Last_Click
Asciated to the LAST ACTION button, invokes Last Pr og

11.1.14.6 But3Cancel Click

Aswciated to the EXIT button, terminates MHS (after confirmation via aPoPUP) logging a stop adion to the ops-log
file

11.1.15 LastProg

This module defines the LAST ACTION form. Its graphicd layout is exemplified in sedion 6.1.4 of the Operator Manual.
It contains just a self-explanatory For m_Load routine, , and atrivial But 1Cl ose_d i ck handler.

11.1.16 ListOrders

This module defines the ORDER LIST form. Its graphicd layout is exemplified in sedion 6.1.3 of the Operator Manual. It
contains just a self-explanatory For m_Act i vat e routine, and atrivial But 1Cl ose_d i ck handler.

11.1.17 LogView

This module defines the LOG vIEW form. Its graphicd layout is exemplified in sedion 6.1.3 of the Operator Manual. It
contains just a self-explanatory For m_Act i vat e routine, , and atrivial Commandl1_Cl i ck handler.

11.1.18 ManOrders

This module defines the MANUFACTURING ORDER SELECTION FORM. Its graphicd layout is exemplified in sedion 6.1.6
of the Operator Manual. In addition it contains a For m Act i vat e routine, which fills a seledion list box with a
diredory listing of MM Jfil es present in the staging areg and two trivial OKBut t on and Cancel But t on handlers.

11.1.19 Remove

This module defines the SINGLE MASK REMOVAL FORM. Its graphicd layout is exemplified in sedion 6.1.10.4 d the
Operator Manual. In addition it contains atrivial Form_Load routine, and the alditional click and serviceroutines

11.1.19.1 Butlinitialize Click

Thisisalocd simplified version of the routine of same name described in 11.1.7.3 (conneds bar code reader and loads
SCT but without order or ICT handling)

11.1.19.2 But2Remove_Click

Manages the search for a named mask (reading the mask id from an input box fill ed by the user). It cheds the requested
mask is for the expeded instrument, and whether it is aready present in the SCT. If cheds are passd starts a SC bar
code reader search loop. When the mask is found emits an audible beep urtil receves asignal from the operator (via the
f ound flag) to stop the seach.
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Thisroutine dso has an operator dialogue which allowsto loop kad or terminate

11.1.19.3 But3Found_Click
Thisisalocd simplified version of the routine described in 11.1.7.5 (setsthe f ound flag)

11.1.19.4 But5NotFound_Click

A trivia button handler used to stop the seach loop. Just setsthe f ound flag, writes appropriate messages to the ops
log and updates the SCT.

11.1.19.5 But4End_Click
Thistrivia routine eitsimmediately in case of anull run, otherwise cdls RenoveEnd to terminate.

11.1.19.6 RemoveEnd

Thisisatrivial simplificaion of the routine described in 11.1.7.9. It just closes communication to the bar code reader
and writes an annotation in the log file.

11.1.19.7 But5ViewlLog_Click
Identicd to theroutinein 11.1.14.4

11.1.19.8 But6Last_Click
Identicd to theroutinein 11.1.14.5

11.1.19.9 UpdateSct
Functionally equivalent to the routine described in 11.1.7.8

11.1.20 ScanlC

This module defines the IC RESCAN FORM. Its graphicd layout is exemplified in sedion 6.1.10.2 o the Operator
Manual. In addition it contains atrivial Form_Load routine, and the alditional click and serviceroutines

11.1.20.1 Butlinitialize Click

Thisisalocd simplified version of the code described in 11.1.6.1 (conneds bar code reader and robat, and doesinitial
robat platform positioning and also calls | CChange (see 11.1.23) to determine which set the ICs belong to) |

11.1.20.2 But7Next_Click

Thisisan hyper-simplified version of the routine described in 11.1.5.4. Keeps an internal record of the aurrent quadrant
and dot, and moves the roba platform to the next position, writes a message to the operator and exits. However if the
last dlot has been processed, commands the roba platform to the unloading positi on after acknowledgment.

11.1.20.3 But8Empty_Click
A trivial routine which records in the memory copy of the ICT that the aurrent ot is empty.

11.1.20.4 But9Read_Click

This dedicated routine first cdls code reader to identify the mask in the decoding stand, then \erifies the mask belongs
to the mrred quadrant, and asks to reinsert, writing an appropriate message to the log file and updating the memory
copy of the ICT.

11.1.20.5 But3End_Click
A trivial routine dlowing to terminate the program after confirmation or to stay in and continue.

11.1.20.6 But5ViewLog Click
Identicd to theroutinein 11.1.14.4
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11.1.20.7 But6Last_Click
Identicd to theroutinein 11.1.14.5

11.1.20.8 ScanlICEnd

Thisisalocd simplified version of the routine described in 11.1.6.8 (closes connedion to bar code reader and roba,
and writes ICT to disk if requested)

11.1.20.9 code _reader
Thisisasimpified version of the routine of same name described in 11.1.6.11

11.1.21 ScanSC

This module defines the SC RESCAN FORM. Its graphica layout is exemplified in sedion 6.1.10.1 of the Operator
Manual. . In addition it contains atrivial Form_Load routine, and the alditional click and serviceroutines

11.1.21.1 But5ViewlLog_Click
Identicd to theroutinein 11.1.14.4

11.1.21.2 But6Last_Click
Identicd to theroutinein 11.1.14.5

11.1.21.3 Butlinitialize Click
Thisisan utra-simplified version of the routine of same name described in 11.1.19.1 (it does loads the SCT).

11.1.21.4 But2Scan_Click

This dedicaed routine prints instructions to the operator, then reads from him via an Input Box the number of masks
expeded in a given quadrant. It then loops realing from the SC bar code realers urtil that many different mask
identifiers have been read (and stored in a memory updated SCT). The same identifier may be read many times, but will
be dways counted as belonging to the same mask.

If the identifier does not belong to the aurrent quadrant, the routine W ongSCis cdled to dispose of it.

The routine handles internally aloop an the four quadrants, and, if al quadrants have been processed, writes the updated
SCT from memory to dsk if requested.

11.1.21.5 But4End_Click
A trivia routine which exitsin case of anull run, or cdls ScanSCENnd after confirmation to terminate.

11.1.21.6 ScanSCEnd

A trivial termination routine, closes the @wnnedion to the bar code realer, writes an annotation to the log file and
terminates the program.

11.1.21.7 code_reader
Functionally equivalent to the routine described in 11.1.12.7, but operates on the other (SC) barcode reader.

11.1.21.8 WrongSC

A dedicaed handler for the cae the scan bar code readout has found a mask misplaced in the wrong quadrant. It starts a
new seach loopwhich produces an audible bee until the off ending mask has been identified. The loopis terminated by
adedicated button which is made visible only in this routine.

11.1.21.9 But3Found_Click
A trivia routine which sets aflag to terminate the bar code reading loop and handles an adknowledgment
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11.1.22 Search

This module defines the SINGLE MASK SEARCH FORM. Its graphica layout is exemplified in sedion 6.1.10.5 o the
Operator Manual. In addition it contains atrivial Form_Activate routine, and the alditional click and serviceroutines

11.1.22.1 Butlinitialize Click
Thisisan utra- simplified version of the routine of same name described in 11.1.19.1

11.1.22.2 But2Search_Click
Thisisasimplified version of the routine described in 11.1.19.2

11.1.22.3 But5Found_Click
A trivial routine which setsthe f ound flag to terminate the bar code reader search and prints a message.

11.1.22.4 But3NotFound_Click
A trivial routine which setsthe f ound flag to interrupt the bar code reader search and prints a message.

11.1.22.5 But4End_Click
A trivia routine which closes the mnnedion to the bar code reader search and exits.

11.1.23 ICChange

This module defines the |IC CONFIGURATION FORM. Its graphical layout is exemplified in section 6.1.8.1 of the Operator
Manual. It contains a trivial For m Load routine which initializes the form based on the content of the IC
configuration stored on disk (file whi ch. t xt ) and two additional service routines

11.1.23.1 ButlModify_Click

A trivial button handler which simply enables the toggle buttons for editing, sets the appropriate flag and changes the
label of other button in the form.

11.1.23.2 But2Store_Click

This is the handler for the second button, which is labelled either as NO CHANGE or as STORE-EXIT, according to tact it
is called directly to accept the current configursation or in modify mode. In all cases it updates the IC configuration in
memory from the on screen form, and reads the appropriate robot position tables (files posq. t Xt ), then writes (in
modify mode) or rewrites (otherwise) the IC configuration on disk. It logs an appropriate message to the ops log file (a
“read IC config” message if called directly, or a “write IC config” if called in modify mode as determined by the
appropriate flag. As final action it unloads the form.

11.1.24 SlotsOutOfUse

This module defines the IC SLOT ENABLE/DISABLE FORM. Its graphical layout is exemplified in section 6.1.10.8 of the
Operator Manual. It contains a trivial For m_Load routine which read the ICTs from disk in the list box on screen,
leaving it however disabled for editing, and the additional service routines.

11.1.24.1 But2Disable_Click and But4Enable_Click

A couple of trivial handlers respectively for the DISABLE SLOTS and ENABLE SLOTS button, which enable the list box
on screen for editing, and activates the relevant STORE button.

11.1.24.2 But3ExeDis_Click and But5ExeEna_Click

A couple of similar handlers for the STORE buttons respectively associated to the Disable or Enable function They scan
the list box of IC slots looking for those which have been selected for editing (clicking on them), verify they are eligible
for toggling (calling the Not Al | owed error handler if not), and finally calling St or e to dispose of the changes.
Eligible for toggling means that only the transition from/to enpty to/from out _of _use is allowed (it is as well
allowed to leave a slot in the enpt 'y or out _of _use status).
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11.1.24.3 ButlClose Click
Extremely trivial button handlers which just dismisses the form.

11.1.24.4 Store

Reads the status of the IC slots from the list box on screen into the appropriate tables in memory, and dumps them to the
ICT on disk. It also handles the maintenance case that less than 15 slots are in use.

11.1.24.5 NotAllowed

Error handler called in the case one tries to toggle a non eligible slot (one containing a mask). It issues an error message
and resets the screen to the previous condition ignoring all edits.

11.1.25 TablesView

This module defines the VIEW TABLE form used to inspect the content of ICT and SCT and the IC configuration. Its
graphical layout is exemplified in section 6.1.10.7 of the Operator Manual. It contains just a self-explanatory
For m_Load routine, and a trivial But 1l ose_C i ck handler.

11.2 CutManager routine description

Thereisonly one module Modul el inthis padkagefile Modul el. bas
In addition there ae 3 formsin this padkage

11.2.1 Basic module
Modul el contains public variable dedarations and the foll owing routines

11.2.1.1 SafeKill
Thisisalocd version of the routine described in 11.1.1.1.

11.2.1.2 LogWrite
Thisisalocd version of the routine described in 11.1.1.2.

11.2.1.3 ErrWrite
Thisisalocd version of the routine described in 11.1.1.3.

11.2.1.4 Crash
Thisisalocd version of the routine described in 11.1.1.5.

11.2.2 InstrChoice

This module defines the START FORM. Its graphicd layout and code ae analogous to the eguivalent MHS form |
described in 11.1.14. The only differences are that MHS messages are replacad by Cut Manager messages, and that the
But t on4Last _C i ck handler ismissng rere.

11.2.3 FileMove

This module defines the MAIN Cut Manager FORM. Its graphicd layout is exemplified in sedion 6.2 of the Operator
Manual. In addition it contains the foll owing routines.

11.2.3.1 Form_Load

This module is cdled once when the form is loaded. The form can be referred either at program start, or when it is de-
iconized after a Stencil Master run. Therefore the handling done is rather complex and requires also the routine described
in 11.2.3.6.

At start, if StencilMaster is not running, the user sees a POPUP asking to exit Cut Manager (CANCEL) or to start
Stencil Master (OK). BoardMaster was arranged in a way that a single instance of it can exist at a time, so there is no

Windows 95 Word ver. 97



REF : VLT-MAN-VIRG-14634-0002

INT ref.
Isse 3 Rev. 1
CNE - ISTITUTO DI FISICA COSMICA G. OCCHTALINT Date: 28/03/2003 page 45

danger : if it is dready runnng Cut Manager will note and log the gpropriate message. This is no longer true with the
current version of Stencil Master (a second copy crashes with a library error, so there is no pradicd danger ; however
this is considered a feaure when StencilMaster is used standalone) therefore the andition is trapped by us in Cut
Manager using the user 32 library function Fi ndW ndow (which relies on the literal content of the title of the
Stencil Master window).This prevents acddental startup of a second issue of SencilMaster when invoked from Cut
Manager. If StencilMaster is already running the user is notified via another POPUP which shall be acknowledged.

Once StencilMaster has been started or verified, if a LMD file is already present in the current directory the user is
submitted a POPUP with two options, either CANCEL to remove it (if an accidental leftover e.g. after a crash) and
continue with the normal first time initialization, or RETRY to keep it (this assumes one is re-entering Cut Manager
after an accidental exit but StencilMaster is already active in background) as if one was already inside Cut Manager.

11.2.3.2 Butlincoming_Click

Handler for the NEW MASK button. Esentially manages the adivation and deadivation of the other buttons and the
message in the “NEXT ACTION” hint box acarding to the fad there is afile seleded in the incoming folder list box, or
there ae no files at all. It also nedls to refresh the mntent of the file list on the screen in case new LMD files were
deposited (by the convert function running on MHCU in the | nconi ng area of MM CU. Note that the button
invoking this function is now not disabled, exadly to all ow the operator to repeaedly probe the presence of new LMD
files.

11.2.3.3 But20KIncoming_Click

Handler for the IMPORT THE SELECTED FILE button relevant to new masks Copies the seleded LMD file from the
incoming folder bath in the aurrent and archive folders, and removes it. The achived file has its proper name
(gnnnnn. | nd) stripped of the leading sequence number added so far. Logs the gpropriate ops-log message, and
arranges adivation and deadivation of the other buttons.

11.2.3.4 But3Archive_Click

Handler for the MASK FrRoOM ARCHIVE button. Essentially manages the adivation and deadivation of the other
buttons and the message in the “NEXT ACTION” hint box acording to the fad thereis afile seleded in the achive folder
list box, or there ae no files at all. At ead click it also refreshes the content of the file list in the screen, to prevent
attemptsto accessLMD files deleted in the meanwhil e & consequence of the exeaution of MDJ discard orders.

11.2.3.5 But4OKArchive_click

Handler for the IMPORT THE SELECTED FILE button relevant to archive masks. Copies the seleded LMD file from the
archive folder (leaving the origina there). Logs the gpropriate opslog message, and arranges adivation and
deadivation of the other buttons.

11.2.3.6 Form_Resize

Called when the entire form is deiconized on return from Stencil Master, updates the adivation and deadivation of the
other buttons and the message in the “Next Action” hint box acarding to the presence of a LMD file in the airrent
diredory (presence should imply one has reopened the form after a StencilMaster run, absence just after an acddental
closure)

11.2.3.7 But5Manufacture_Click

Handler for the MANUFACTURE button. Logs a start message to ops-log and minimizes the Cut Manager window,
thus eff edively passng control to the underlying Stencil Master sesson.

11.2.3.8 But7Done_Click

Handler for the MASK DONE button. Logs an end manufaduring message, deletes the LMD file in the aurrent
diredory and arranges adivation and deadivation of the other buttons

11.2.3.9 But8Remanufacture_Click

Handler for the REMANUFACTURE button. Logs an error message and arranges adivation and deadivation of the
other buttons to all ow a repetition of the manufaduring.
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11.2.3.10 But9LogView_Click
Assciated to the VIEW LOG button, showsthe relevant formvia a cdl to LogVi ew

11.2.3.11 But6End_Click

Handler for the END button. A PoPUP asks confirmation for exit, writes appropriate message to the ops-log and gives
instructions for Stencil Master termination.

11.2.4 LogView

This module (similar to the one described in 11.1.17) defines the LOG VIEW FORM used by Cut Manager. Its graphicd
layout is gmilar to the equivalent MHS form described in sedion 6.1.3 of the Operator Manual. It contains just a self-
explanatory For m_Act i vat e routine, and atrivial But 1Cl ose_Cl i ck handler.

11.3 Mirroring routine description

There asingle sourcefile M rr or For m f r min this padage. Although rominally the program includes an (invisible)
form, this smple program is intended to be run from the DOS command line (or start menu shortcut) manualy, or
typicdly viathe AT command.

11.3.1 Form_Load

The main form will do the following automaticdly at its initializetion :

e renametheoldlogfile mrror.logintom rror. bak

» openthenewlogfilem rror. | og andlog atime stamp

e open the gpropriate mnfiguration file (host nane. conf, with host nane being seleded automaticdly as
either mcu or mhcu) and read the names of the master and slave drives (or direcories) to be mirrored

» arrange for the remote share mwnnedion

e it will then invoke the mirroring routine between the top master and slave diredories

o a the end will disconned the remote share

The arangement of the remote share is dightly tricky. In the cae the program is run manually by the operator, the
remote disk is usually already mounted at login, thus the program will notice and use it. In the case the programis run by
another user (or it isrun via AT while operator islogged), either the disk is not mounted, or is not accessble with such
shared drive name. In all such cases (as well as when the disk is not mounted by the operator) the program will mount it
on drive Z and then disconned it when finished usingthe net use command.

11.3.2 Mirror

The mirroring routine is reaursive, and, cdled as Call M rror(master_path, slave path), takes as
argument a master and a dave diredory path. It will do the foll owing operations :
*  build adiredory listing of the master (source) diredory
o for ead element whichisadiredory will cdl reaursively itself to mirror it
e for ead element which is a norma file, will test if the file eists aready on the dave (destination)
diredory
e if it does not exist will copy it to destination
« if it doesexist will chedk the date, and copy it only if the sourcefileis newer

e build adiredory listing of the dave (destination) direcory

» for ead element chedk whether it exists on the source diredory. If not, it's an old file or diredory and will be
deleted. Note that the program will only delete files, or terminal diredories (i.e. containing files but not
subdiredories) with their content. It will not delete directories with subdiredories (this is a feaure, since this case
will not happen in our situation).

Except for the cae of diredories (where an error is slently ignored), any other unforeseen error will terminate the
program logging a generic eror message. A time stamp will always belogged at termination.
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11.3.3 Auxiliary routines

There ae dso two trivial routines, the logicd functions exi st Fil e and exi st Fi |l eOr Di r, used to test for the
existenceof aplainfile, or of any file (i.e. aplain file or adiredory) with a given name.

11.4 Directory arrangement

Eah of the three @mputers has a 6 GB disk partitioned in 3 2-GB partitions, identified as drives C:, D: and E:. These
drives are used asfollows:

* C. (aFAT filesystem) contains the operating system and the install ed software on all macines
* D (an NTFSfilesystem) contains the MHS staging and work area
* E: (an NTFSfilesystem) contains the Cut Manager work area

The master version of the D:  disk is the one on MHCU. The MM CU accesses\ \ mhcu\ d: asashare and periodicdly
mirrors its content to the local D: disk as described in sedion 6.3 of the Operator Manual. The D: disk on spar e is
potentially empty.

The master version of the E: disk isthe one on MM CU. The MHCU acceses \ \ nmtu\ e: asashare and periodicdly
mirrorsits content to the locd E: disk as described in in sedion 6.3 of the Operator Manual. The E: disk on spar e is
potentially empty.

The aove will alow dataremvery in case of interchange of one of the three @mputersin case of failure & described in
sedion 12

The following sedions describe the usage and role of the various dandard diredories.

11.4.1 Staging area

Thediredory D:\ st agi ng isthe staging areaused by MCSto transfer information to/from MHCU. It isdivided into
four direcories, ead one of which isthe virtual ftp roat diredory of four dedicated ftp acounts. Each acount has full
access to its own diredory only (and to no ather file on any computer). The operator acount has full accessto all
diredories:

* D:\staging\contingency isreserved to the conti ngency acourt for use by foreign instruments (see

sedion 7.10 o the Operator Manual)
e D\staging\fors2 isasmilar contingency diredory reserved for FORS2

The first two dredories have a @mmon layout. The layout and usage of the foreign contingency diredories is outside
the scope of the present document. The arangement of the Vi nos anrd-Ni-—wps diredoriesis:

» subdiredory or der s, with threesubdirecories
e subdiredory mmj contains one subdiredory for eady MM J delivered by MCS
e subdiredory m j containsone subdiredory for ead M1J delivered by MCS
e subdiredory mdj contains one subdiredory for eady MDJ delivered by MCS

* subdiredory r eport s, with threesubdiredories
e subdiredory mt contains one subdiredory for eady MM T generated by MHS
e subdiredory mit contains one subdiredory for eath MIT generated by MHS
e subdiredory ndt contains one subdiredory for eacy MDT generated by MHS

* subdiredory t abl es, with threesubdiredories
e subdiredory sct, contains4files sct 1.t xt tosct 4. t xt
e subdredoryi ct, contains4files i ct 1.t xt toi ct 4. t xt
e subdiredory nob, for convenience of the MCS
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The individual MxJ (MM J, M1J, MDJ) diredories in turn contain at least one job file of the relevant type (mj , m j ,
nmdj ) and, in case of MM J, also al relevant M SFfiles.

Theindividual MXT diredoriesin turn contain asingle termination report file of the relevant type (mmt , mi t, ndt).
The naming of the filesisdescribed in 11.5.1

The mij diredory always containsaso anul | diredory, withthenul | . m j insertion job file used for maintenance
to empty the IC. This directory and ists content are never deleted.

The icti.txt andscti.txt filesarethe latest copy of the ICT and SCT tables, and are updated any time that
MHS deposits a new termination report.

11.4.2 MHS work area

The diredory D: \ mhs isthe work areaused by MHS. It isdivided in four diredories: vi nos, ai-mps plusf or s2
and cont i ngency. The first two dredories have a @mmon layout. The layout and usage of the foreign contingency
diredoriesis outside the scope of the present document. The arangement of the Vi nos and-Ni-+ros diredoriesis:

» onefileconfigure.txt (used by the MHS program to load configuration information and described in 11.5.6)

» diredory ar chi ve, containing suppart files for spedal masks

e diredory cali b, containing file of f set s. t xt which are the x and y offsets in mm of the opticd axis with
reference to the mask centres for the four quadrants (these off sets are used to convert the mordinates relative to the
opticd axisin the MSFsto the ones used in Gerber fil es).

« diredory contours, containing 4 contour_q. gbr Gerber template files used to include the Gerber
commeands for the contour of the mask for quadrant q (coordinates in these fil es are relevant to the mask geometric
centre)

e diredory curr isused to contain the single Gerber file being processed by CircuitCam (taken from gbr ) and the
LMD file produced (then moved to | nd)

o diredory gbr where MHS convert places the Gerber filesit generates

» diredory hol es, containing 4 hol es_g. gbr Gerber template files used used to include the Gerber commands
for the fixed holes of the mask for quadrant q (coordinates in these fil es are relevant to the mask geometric centre)

» diredory ref pi ns, containing 4 refpins_q. gbr Gerber template files used used to include the Gerber
commands for the reference pins of the mask for quadrant q (coordinates in these files are relevant to the mask
geometric centre; the two reference pins are dong the antour but are wt as sparate gertures for easier
maintenance of their position)

o diredory | md where MHS convert places provisionaly the LMD files it generates before moving them to MM CU

e diredtory nsf where MHS convert copies MSFfil es from the staging area

» direcory or der s where MHS copies job ader direcories from the staging area(this has the same arangement of
the diredory of same name in the staging area(see 11.4.1) except that MSFs are moved to the nsf diredory)

e diredory reports where MHS generates termination reports (and temporary reports and files) before moving
them to the staging area (this has the same arangement as the diredory of same name in the staging areg see
11.4.1)

» diredory r obot containsthe posO. t xt and whi ch. t xt files (i.e. the general robot setup parameters, and the
IC configuration file), and two subdirectories A and B, each one with an independent set of posq. t xt files with
the robat reference positions of the slots in the ICs of the two sets (A=original, B=spare)

e diredory t abl es, which contains the master versions of ICT and SCT (this has the same arangement as the
diredory of same name in the staging area(see 11.4.1)

In addition there ae MHS servicefiles which are stored in the root diredory D: \ , namely :

Thedaily log filesmhcu_yyyy- mm dd. ops- | og (describedin 11.5.7)
Thel ast _prog. t xt file used to store the status of the last adion urdertaken by MHS acrossruns.
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11.4.3 Cut Manager work area

Theroot diredory E:\ isthe work areaused by Cut Manager on MM CU. It is divided in four diredories: vi nos,
AHBSs; fors2 and cont i ngency. The first two dredories have a @mmon layout. The layout and usage of the
remaining two contingency diredories is outside the scope of the present document. The arangement of the Vi nos and
Ni—+ros diredoriesis:

e diredory i nconi ng, containing the LMD files moved there by MHS convert. The name of these files is
m_gnnnnn. | mrd where the suffix mis a sequence number, and gnnnnn the mask id.

e diredory cur r ent, containing the single LMD fil e intended to be airrently processed by Stencil Master

e diredory ar chi ve, containing the LMD files of al aready manufacured masks urtil discarded. The name of
thesefilesare just in the form gnnnnn. | nd

» diredory per nanent, containing LMD files for maintenance masks described in sedion 7.7 of the Operator
Manual

» diredory speci al masks, containing LMD and JOB files for spedal purposes

In addition there ae Cut Manager service files which are stored in the rocot diredory E: \ , namely the daily log files
nmcu_yyyy- nm dd. ops- | og (described inin 11.5.7)

11.4.4 Mirroring work area

The i rroring program has a small work areain C:\ M rr or . This area ontains the exeautable, the two log files
mrror.|og (current) and mi rror. bak (last), the startup betch mi rr or set up. bat and the configuration files
nmcu. conf and mhcu. conf . Both files must be present on all madines. The program will seled the gpropriate
one.

The mnfiguration fileswill contain four lines as foll ows.

Line |Content Example

1 sourcediredory d:\[dir\]
2 destination hostname mrcu

3 destination share name dcl one

4 destination diredory \[dir\]

The name of the destination diredory will be built by the programase.g. g: \ di r or z:\di r wheredriveg or z will
respedively be dready mounted as, or programmaticaly mounted as sare \\ rmtu\ dcl one . Note that lower case
and final badkdashes are mandatory. Typicdly one is mirroring an entire drive, therefore the part in italics is absent
(the square bradkets are not part of the text and shall not be typed hut just there to remind a direcory path is optional).

11.4.5 data area for roughness meter
The data aeafor the roughressmeter software is currently set at shortcut property level on C:. \ Roughness

11.4.6 Summary of directories where s/w is installed

We summarize here alist of al diredories relevant to non-system software

* C \Barcode\ Wnhost containsthe bar code mnfiguration uility (installed on spar e only)

e C\niserial contains the drivers for the National Instrument additional serial ports (installed on spar e and
mhcu)

e C \Prograntil es\ Tayl or Hobson contains roughress meter software (Mountains) (installed on spare
only)

e C. \Prograntil es\ Ft sp contains roughressmeter software (ftsp front end) (installed on spar e only)

e C \Prograntil es\ Ol containsthe VNC software used to make screen dumps

« C.\ Roughness istheroughressmeter data aea(on spar e only)

e C\LPKF31 LPKF CircuitCam software and spare data aea
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e C\LPKF30\ Brast er LPKF BoardMaster software (original version, on MM CU only) and spare data aea

e C\LPKF30\ Snmast er LPKF Sencil Master software (current version) and spare data aea

e+ C\ MhsSW IFCTR MHS exeautable

e C\ MmuuSW IFCTR CQut Manager exeautable

« C\Mrror IFCTR Mirroringexeautable and servicefiles

e C\Robot_test exeaiablefor roba testing (on MHCU only)

e C:\Devel opnment contains the Visual Basic (VB) development environment, inclusive of the source files for
MHS, Cut Manager, Mirroring and roba test sw (inclusive of port simulator and installed on spar e only). In
particular the direcories

» C:\Devel opnent\M crosoft Visual Studio\VBkits Ms, Cutmanager and Mrroring
contains the CAB kitsfor MHS, CutManager and Mirroring (on spar e only) built asdescribedin 10.1

e C\UserManual HTML (and eventual source) version of the present manual (on spar e only)

11.5 File layout and purpose

This sdion describe the purpose, content and layout and naming convention of the various fil es used for mask handling,
or makes referenceto appropriate documents.

11.5.1 Job and Termination report files

e Job ader files(MMJ, MIJ, MDJ) are generated by MCS in response to an order file receved from OHS, and are
ASCII fileswith alist of mask identifiers. These files have extensions mj , m j and ndj .

e Termination report files (MM T,MIT. MDT) are generated by MHS and made avail able to MCS, with a one-to-one
correspondence between a job and a termination report (the only exception is the nul | . mij file, which
corresponds to a request generated autonomously within MHS when the |Cs must be mmpletely emptied). They are
ASCII fileswith alist of mask identifiers, and an associated error code. These files have extensions nmt , i t and
ndt .

e« The names of the files yyyy- nm ddThh_mm ss. 000- nnn. nxj  correspond to the ESO ICD naming
convention (ref. [1]), i.e. 1SO date-and-time and sequence number, except that the hh: mm ss string is expressed
ashh_mm ss arerequired by the Windows NT operating system.

*  Full detail onthefilelayout iscontained in. MCS User Manual [ref. 3]),

11.5.2 Machine Slit Files

e Madinedlit filesare ASCII files containing the description of a mask, i.e. an identification header, the position and
size of a number of standard (redanguar dits), and eventually the position and parameters of a number of curved
dits.

*  The names of the files are of the form gnnnnn. msf where gnnnnn is a mask identifier. The digit g assumes the
values 1,2,3,4 for the four VIMOS quadrants anrd—5;6-/-8-forthefour NIRMOS-guadrants. The 5 digits nnnnn
are asequential number with leading zeros (from 00000 to 99999). The mask identifier appeas on the masksin
form of abarcode.

*  Sequentiad numbers are asdgned by MCS (with the first 100 mask numbers being reserved e.g. for permanent
masks) and recycle & 99999 (since no more than 100 mask sets can be stored in SC prior to dscarding, no
ambiguity should arise).

*  Full detail onthefilelayout iscontained in. MCS User Manual [ref. 3]).

* In order to suppat the production of maintenance masks MHS supparts an internal extension to the MSF layout
defined in such document, which isrecdled here :

e The "number of redanguar dlits’ in the healer includes also the cae of round apertures and step-and-
reped patterns.The latter are a Gerber fadlity to define in a compad way a regular raster pattern of
apertures.

e For ead round dit add 1to the number of redanguar dlits

e For a step-and-reped pattern add 1to the number of redanguar dlits (note that there can be only one step-
and-repea pattern in afile because of limitationsin CircuitCAM, if there ae more raster patternsin a MSF
ead dit must be defined individualy).

* Redanguar dlitsare defined by anormal entry with aquadruple X, Y, [Delta] X [Delta]Y

¢ Round apertures are mnventionally defined by an entry with a quadruple X Y radius 0.0 (in mm)
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e A step and reped pattern is defined by a wuple of entries : the second is a normal round or redanguar dit
centred in the starting point (lower Ieftt) of the pattern, while the first quadruple has the peadliar form dx
dy -nx -ny with dx and dy being the step sizes of the pattern in mm, while nx and ny are the
number of stepson X and Y (they are flagged as negative values for convenience of the program)

11.5.3 standard Gerber files

Standard Gerber files gnnnnn. gbr are produced by MHS convert from ead MSF files, and inherit the same mask
identifier (except that a numeric prefix could be temporarily added during manufadturing). Gerber format files are
ASCII files used for description of mechanicd parts. The full spedfication of the Gerber language is outside of the
scope of the present document, and can be found in Gerber Documentation [ref.4

We present here an annotated sample excerpt of atypicd Gerber file for aVIMOS mask:

% N_VI MOS_MASK_305x305_1_100204. nsf*%  healing (all thisis fixed format but name)

YASAXBY* % axis order

%SLAX33Y33* % format for X Y coordinates 3.3 digits (no dedmal dot)

YVOMVE % positions arein mm

%6FAL. OBl. 0*% scdefador

% OAOBO* % default diredion

% RO* % no rotation

Q4 DEFI NE_APERTURES* comment : start aperture definiti ons

%ADD10C, 0. 0* % define drcular apertures for holes: 10 null hole

Y%ADD13R, 0. 8X3. 0* % define redanguar apertures for bar code: 13isthinline

%ADD14R, 1. 6X3. 0*% 14 isthick line

Y%ADDL5R, 6. 0X3. 0* % 15isleader/trail er (quiet zone)

YADD20R, 2. 38X2. 38* % define goerture 20 as gjuare hole (reference objed)

%ADD21R, 2. 38X2. 38* % another reference objea

YADD22R, 2. 737X0. 406* % define gerture 22 as a dlit

YADD23R, 2. 737X0. 406* % another dlit (al dlits defined even if same size)

C and so on, and so forth

@4 SLI T_CUTTI NG* comment : start standard it “flashing”

%A.NSLI TS* % associate to layer named SLI TS

G54D20* objed to be flashed is aperture number 20

X144160Y135530D03* flashit at thisX,Y pasition

Gb4D21* another aperture

X153326Y162189D03*

C and so on, and so forth

Gb4D29*

X28237Y97705D03*

4 CURVED SLI T_CUTTI NG comment : start curved dlitsif any

G54D10* define pen as zero-size hole (aperture number 10)

X163892Y163602D02* move to starting point

X164110Y163249D01* draw to next point

X164322Y162923D01*

C and so on, and so forth

X163892Y164182D01*

X163892Y163602D01*

04 REFERENCE_PI NS_APERTURES__QL  comment, start reference pin apertures along contour

YAMREFV*1, 1, 2,0,0%4,1,4,-0.707,0..... define amaao named REFV for one peauliar aperture
(because of orientation depends on couple of quadrants :
quadrants 1=2 but different from quadrants 3=4)

%ADD1 1 REFV* % define gerture 11 asmaao REFV

Gb4D11* objed to be flashed is aperture 11

X-138500Y- 150710D03* flash it at this position (depends on quadrant)

Y%ADD12R, 10. OX4. 74* % define gerture 12 as aredanguar hole

Gb4D12* objed to be flashed is aperture 12

X102500Y- 152500003 flash it at this position (depends on quadrant)
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Q04 BAR_CODE* comment : start barcode sedion
G54D15* leading quiet zone
X81000Y301500D03* flash it at this position (depends on quadrant)
1~ here onwards all coordinates are relative movements
X3400D02* aways move
X800D02* amove followed by no apertureis a“dark dlit”
Gb54D13* seled thin dlit
DO3* cut thin “white” dlit at current position
X800D02* move
- lot of code generated by the program according to mask id
Gb4D15* trailing quiet zone
DO3* flash it to terminate bar code
@0* here onwards badk to absolute mordinates
4 MANI NA HOLES__ Q1L comment : holes for mask movement (manina = littl e hand)
%4 NBARCODE* % optional low speed layer historicdly named BARCODE
Y%ADD16C, 6. 7* % define gerture 16 as round hole 6.7 mm
Gb54D16* objed to be flashed is aperture 16
X-146250Y92490D03* flash it at this position (depends on quadrant)
Y112490D03* flash two more displacal only iny diredion
Y132490D03*
@4 QUADRANT I D Q1* comment : start quadrant ids
- code to generate apattern of 1-4 holes as quadrant id
Q4 FI XI NG_HOLES Q1 comment : holes for mask fixing oncein position
Y%ADD17R, 3. 0X4. 5* % define 17 asaredanguar aperture
Gb4D17* objed to be flashed is aperture 17
X73500Y147480D03* flash it at this position (depends on quadrant)
X-37500D03* flash one more displaced only in x diredion

04 _CONTOUR _version description *
%4 NCONTOUR* %

G90*

G54D10*

X-2000Y150000D02*

MD2*

comment : start contour sedion
asciate to layer named CONTOUR

al this done with zero-radius pen

lot of code generated by the program copying this from a
template fil e (different for ead quadrant and instrument)
end of file

The Gerber languege dlows to group the aitting or drawing of particular objeds into layers (with a symbalic name
defined by a %4_N statement). Thisis essentia for use with LPKF CircuitCam and Stencil Master. One of the functions of
CircuitCam isto asociate eab input layer (in the Gerber fil€) with an output layer (i.e. avirtua todl, correspondingto a
givern power, frequency of the laser beam and a given moving speed) and a production phase.

In our case (as described in sedions 8.1 and 8.2) the layer SLI TS (used not only for dits but aso for the barcode and
reference pin apertures) is asociated with a predsion todl, the layer BARCODE (the name is historicd, it might be used
nowadays despite its name for the positioning and fixing Holes) with a faster tod if desired. Both layers are in the
“Cutting Sde” phase (i.e. are procesed together by StencilMaster). The layer CONTOUR is instead associated to a
faster todl in the “ Outling” phase (i.e. must be processed separately by Stencil Master, since once the contour is cut, the
piecewill fall off).

11.5.4 special Gerber files

Speda Gerber files (with extension . gbr) can be used for various maintenance purposes. These includes full Gerber
files with the layout of maintenance masks (seesedion 7.8 of the Operator Manual) and quality samples (seesedion 7.9
of the Operator Manual), and also includes partial Gerber files described here. These files are not functional, but are
used by MHS convert astemplatesincluded in ead mask Gerber file a appropriate. They include (see 11.4.2) :

e mask contours (filescont our _q. gbr)
» mask fixed holes (fileshol es_q. gbr)
e mask reference pin apertures (files r ef pi ns_q. gbr )
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11.5.5 LMD files

The LMD format isthe LPKF proprietary format used to store the information used by Stencil Master to manufadure the
masks. Documentation on their layout is reserved by LPKF. Standard LMD files (with names gqnnnnn. | nd) are
produced by LPKF CircuitCam starting from a standard Gerber fil e.

An LMD file describes a single pieceto be ait. LPKF job files (extension . j ob) can combine the manufaduring of
more than one piecereplicated at diff erent positions on the same shee of material, but are airrently not used.

11.5.6 working files

Storage Cabinet Tables (SCT) and Instrument Cabinet Tables (ICT) are working files whose master copy resides in the
MHS work areaof MHCU. A copy of these files is however made available to MCS in the staging area therefore the
layout of such filesisalso described in MCS User Manual [ref. 3]).

There aefour scti.txt andfouricti.txt files(with i =1..4 beingthe quadrant number) per instrument.
They are dl plain ASCII files, and list the line number and one mask identifier per line.

In the cae of the ICT, ead file is exadly 15 line long, and may aso contain the enpt y or out _of _use mask
identifier. Thisis becaise sotsin the ICs are numbered, and the system keeps track of which mask is in which slot.
If a any time ICs will be operated with lessthan 15 dots, the unused dots (at the end of the list) shall be flagged
with the unused mask identifier. The program is cgpable of reverting from/to the enpt y to/from the unused
identifier if the number of dotsintheconfi gure. t xt fileisedited and MHS restarted.

In the cae of the SCT instead dotsin the SCs are not numbered, and the system does not keep tradk of empty dlots,
nor of the location of a given mask, but just of its presence For convenience however the files have the same
format, i.e. 100lines containing a line number and a mask identifier or the enpt y keyword (without this having a
relationship with the order of adual SC dots)

There ae dso working files used internally by the software, namely

configuration file confi gure. txt (in D: \ Mas\i nst r ument ) with threelines : the first one is the name of
the MM CU drive where LMD fil es have to be transferred by the mnvert MHS function ; the second line is the full
path of the CircuitCam software, the third line is the number of slotsin the ICs (currently 15i.e. all). These values
(in particularly the latter) are read at MHS initializaion and all MHS modules are parametric with resped to the
number of IC dlots.
| ast _prog file(inD: \') used internally to keep tradk of the last instrument, MHS function and order used during
the last MHS run, and of the time the last function was darted and stopped (or resumed o suspended).
the temporary report filet enp_r ep. t xt used by the programsto build arunning version of the MxT reports (and
formatted as an MXT, eventually without heeder at the mnvenience of the program)
thepr oducecr ash. t xt andst or ecr ash. t xt used for chedkpointing the last exeauted phase of respedively
convert and store (so that the program can restart corredly after a aash or suspension)
the dignment file of f set s. t xt containing the off sets between opticd axis and mask centre
the IC configuration file whi ch. t xt (in D: \ Mhs\ Vi nps\ Robot ) containing on one line four flags indicating
to which cabinet set the four ICs currently in use belong. The flag is O or 1 for the original (A) or spare (B) set.
roba position reference files posi . t xt files (with i =1. .4 being the quadrant number) containing the Z
paositions in mm of the 15 dots of ead IC when mounted into the IC holder and onto the MHS robat platform (if
lessthan 15 slotsin the IC will be used, the relevant values are "don't care"). There are two sets of such files, located
respectively in directories D: \ Mhs\ Vi nbs\ Robot \ A and D: \ Mhs\ Vi nos\ Robot \ B for the two IC sets
(A=original, B=spare). Plus afile posO. t xt (located in D: \ Mhs\ Vi nbs\ Robot ) containing the wordinate in
mm of the unloading position, and the default speed and accéeration (between 0 and 100Q. The latter file shall
never be changed, while the quadrant posi . t xt files must contain the "cdibrated” dot positions of a spedfic
cabinet. The cainet cdibration procedure has to be repeaed if the IC is physicdly replaced or dismounted and
remounted (and in any case the ICs in the spare set have to be calibrated independently of those in the original set),
and isthefollowing:

« make abadkup copy of theposi . t xt file

e opentheposi .t xt filewith an editor (e.g. notepad editor)

o sartthe C:\ Robot _test\robot _test program

e pressthe ZERO AXIS button to home the robat

e pressthe SPEED SETUP button and then return to accept the default value proposed in the popup
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*  pressthe ACCEL SETUP button and then return to accept the default value proposed in the popup (this and
the former step ensure the robot is initialized correctly as in 11.1.1.14).

« for ead dot repeaedly use the MOVE button to input a position to move the dot in front of the mask stand
(positions are in mm consistently with the content of the posi . t xt file and are displayed on the screen)

e test the mask insertion in the IC : the mask should dlide in the right slot remaining flat without bending
upwards or downwards. If this does not occur, extrad the mask, use the MOVE button to adjust the position
and retry.

¢ remember that, if you intend to move to a position which is lower than the arrent you must first move to a
pasition 10 mm below the aurrent and then move again up to the desired one (to emulate the behaviour of
the roba which always reades dot paositions from below)

*  When satisfied, record the aurrent position in the posi . t xt file, and procee to the next slot

11.5.7 log files

There aetwo kind of log fil es (plus the short-lived mirroring log files described in 11.4.4).

* Ops-log files are produced by MHS and Cut Manager, and keep tradk of the operations done by operator as
described further below.

» Proprietary software log fil es are produced by LPKF software outside of our control.

For what concerns LPKF software CircuitCam has no log file while BoardMaster and Stencil Master keep their own
ever-growing log files (which however records only the stop and start of manufaduring phases, but does not identify the
LMD file being manufadured) respedively in C:\Lpfk30\Brmaster\Bmaster.log and in
C:\ Lpf k30\ Snast er\ Snast er . LOG. Thisfile should periodicadly be purged.

Ops-log files are mantained by MHS and Cut Manager in the diredories described in 11.4.2 and 11.4.3 respedively.
The name and layout of these filesis as far as possble cmpliant with the rulesin chapter 5 of the ESO DICD [ref.2] .

Namely the names of the file is of the form host _yyyy- nm dd. ops- | og where host is one of mhcu or mtu,
and the date is the date of file aedion (the host name and date ae separated by an urderscore and not by a dot for
reasons mandated by Windows NT). A new log file is opened automaticdly the first time MHS or Cut Manager are
cdled in agiven day after midnight. Thisis at variancewith in the ESO DICD , where log files are changed at noon, but
thisis justified since MM U will be mainly operated during rormal working hours, unlike atelescope operated at night
time. The purging of old daily log filesis outside of the scope of the present document.

The daily logs are ASCII files (with a maximum line length 97 charaders, this is longer than the 72 charaders
recommended by the ESO DICB, but still consistent with it, since inclusion of log information in FITS headers is not
applicable to the MM U) which can aso be accesd by the VIEW LOG button (see sedion 6.1.2 o the Operator
Manual). The typicd record is divided into four columns :

» thetime of the day

« the adion verb in the form given by Table 15 o the DICB, or / UNFORESEEN or / RECOVERY reoords, mimicking
typicd VLT ops-log.

e a omment sedion gving more information on the particular adion (e.g. mask identifiers or quadrant numbers are
listed here)

* asubsystem identifier in the form [ host 1], where host is either mhcu or mmtu, and the instrument code |
(when applicable) isV for VIMOS and—NforNIRMOS.

With the exception of the first DATE record, or a few comments inserted for clarity and of the / UNFORESEEN or
/ RECOVERY reoords, al other records are adion records using the foll owing verbs.

Verb subsystem & argument usage

- START MHS startup of MHS program

- START CUTMGR startup of Cut Manager program

- START i nstrunent instrument seledion performed (both MHS and Cut Manager)
- START BOARDVASTER Cut Manager is garting Stencil Master for the first time
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Verb subsystem & argument usage
- START MANUF Cut Manager passs control to Stencil Master
- START MHS ('sub) proogram start of MHS function
- STOP VHS termination of MHS program
- STOP MHS (sub) program termination of MHS function
- STOP CUTMGER termination of Cut Manager program
- STCP MANUF Cut Manager notified of terminated manufagure
- ABORT MHS program forced premature program termination
- PAUSE MHS program suspend requested by operator
- RESUME MHS program resuming after suspend or crash
- RESUME BOARDVASTER Cut Manager attempts to start already runrning Stencil Master
- OPEN BARCODE nunber communication with bar code port establi shed
- OPEN ROBOT PORT communication with roba port establi shed
- CLCSE BARCCDE numnber communication with bar code port closed
- CLOSE ROBOT PORT communication with roba port closed
- READ BARCODE successul read of barcode mask identifier
- READ I C CONFI G retrieval of IC confiquration (file whi ch. t xt )
- READ I CT retrieval of content of ICT
- READ SCT retrieval of content of SCT
- READ VkJ job ader file mpied from staging areato work area
- READ VEF M SF copied from staging areato work area
-VRI TE GERBER creaed Gerber file
-VWRI TE LNVD creaed or copied LMD file
-VRI TE | C CONFI G IC configuration on disk (file whi ch. t xt ) updated
-WRI TE I CT updated ICT content or made full copy to staging area
-VRI TE SCT updated SCT content or made full copy to staging area
-WRI TE MKT copied Termination report to staging area
- MOVE MASK mask extraged/inserted from/to IC or SC
- MOVE LMD FILE (Cut Manager) retrieved LMD fil e to current diredory

Note that only adtions managed throughMHS or Cut Manager are logged. Manual adions (using direcly CircuitCam or
Stencil Master) are not logged. Roba movements are not logged, as well as the switch on of the bar code readers in
reading mode. Only the result of a search or insertion[removal are logged (an exception is that comments are inserted for
clarity concerning the search of masksto be discarded).

11.6 FTP protocol with MCS

All transadions for data exchange with MCS are initiated on the IWS side, and therefore for al detail s we refer to MCS
User Manual [ref. 3].

e Theprotocol usedisftp (MCS put sjob aders and related files, and get stermination reports; theasci i transfer
takes care of the diff erent record termination conventions used by Unix and Windows NT). There ae dedicaed ftp
acounts for use exclusively by ftp, one reserved to the VIMOS IWS, one-to-the NIRMOS-HNAS; one for the
conveniency of FORS2 and a fourth one for any other purpose (as described in sedion 7.3). These acounts access
only the MHCU staging areadescribed in sedion 11.4.1.

e For what concerns job aders, the procedure used by the IWS is first to crede an order subdiredory, then to
populate it with any related fil es (namely, MSFsfor aMM J), and finally to put the job ader fileitself. Until the job
order file (with the right name @rresponding to its subdiredory) appeas, MHS will i gnore the job (considering it
“currently being transmitted”. MCS has the authority to remove any order file insofar MHS has not yet started
processng it. MCS will use temporary file names during transfer and MHS will duly ignore them (prefixed with
t enp_) until renamed.

e  TheMCSwill kegp acount of the orders sent. As on as an order disappeas from the staging area(becaise MHS
has moved it to itswork areg MCS considersit “under exeaution” until atermination report is written.
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 MHSwill credein the staging areatermination report subdiredories, update the mpy of SCT and ICT and finaly
move the termination report file in the gpropriate diredory. At thistime apoll from MCS will find the report, and
take cae to retrieve it with al assciated files, and to dispose of them. MHS will never remove atermination
report: thistask isreserved exclusively to MCS.

12. Extraordinary maintenance

This dion lists the interventions to be undertaken for recovery of severe hardware failures, which may imply
replacement of spare parts (LRUS).

12.1 Spare parts available for LPKF cutting machine

Extraordinary maintenance of the LPKF machine inclusive of replacements (exclusive of partsin the standard spare kit,
and o additional parts) is covered by the LPKF maintenance ontrad. Spare part lists are given in the LPKF
Stencil Laser documentation (sedion 11.5 of [ref. 8]) and in associated hardware documents.

The standard spare kit with additions includes (as delivered before installation and excluding additional items left by
LPKF after install ation or eventualy acquired by ESO)

e 4laser lamps

e 2 sparelamp contads

e laser focusing urit and protedive "lens’

* 1 pair of gogdles (must be weared when laser cover is removed)

e paper for cleaning opticd parts

» 1 sted nozZe (plus an additional 1)

e drill paintsfor nozzle deaning

o 3fdt rings (plus 1 additional felt and 1 brassring) for exhauster

e 10-ring

* asorted tods

« particlefilter cartridge for primary coaling circuit filter (filter unit inside cntrol rack)
» additional sparefilter unit (blue cae) for chill er (contains one spare catridge)
o 1 additional filter cartridge for chill er filter

» additional complete set of "rapid" taps for chill er

e additiona 2 380V industrial plugs

For routine intervention and replacement of piecesin the standard spare kit seeOperator Manual 9.2

In additi on the mnsumables listed in see Operator Manual 9.2 are supplied or shall be procured in situ

12.2 Spare parts for SC

A 10 m spare mnnedion cable for the SC barcode (serial communicaion and pawer supply) has been delivered during
the visit of G.Conti in July 2001 This cable (althoughlong) can be used aso as a spare for the |C barcode.

12.3 Spare parts for IC robot

No spare parts were originaly supplied, a recommended spare part list is given in _the Antil documentation [ref. 10].
Quotations for spare parts are avail able but budget does not all ow to supply any at present. The padlicy will be reviewed
jointly by ESO and the VIRMOS Consortium.

The foll owing spare parts were delivered in occasion of the repair intervention during the visit of G.Conti in July 2001
e proximity switch M12 NPN with relevant connedor

e photoeledric emitter XUM H07301

» photoeledric breger (recever) XUM H073534

e 10fuses10.3x38 1A

e 10fuses10x 20 2A

Windows 95 Word ver. 97



REF : VLT-MAN-VIRG-14634-0002

INT ref.
Isse 3 Rév. 1
CNE - ISTITUTO DI FISICA COSMICA G. OCCHIALINT Date: 28/03/2003 page 57

12.4 Spare parts common to IC robot and SC

The only spare parts common to SC and IC roba are the barcode readers (and eventually the seria cable described in
12.2). Threebarcode readers will be delivered, one installed on the IC roba mask stand, and one on the VIMOS C.
Thethird oneisaspare.

All barcode readers will be delivered pre-configured in EEPROM, so that they can be interchanged fredy in a way
transparent to the MHS program, irrespedive of the fad two of them are of alater firmware release than the first one .. In
the rare eventuality one of the barcode realers has to be reconfigured, refer to sedion 9.4. The same sedion aso
spedfii es the detail s of the diff erences between the two releases.

12.5 Spare parts for computers

It is intended that the spare computer will be kept in semi-cold redundancy. It will normally be kept off, except for the
times quality chedks with the roughressmeter are necessary. Except for thisit could be used as a supply of spare partsin
case of hardware failuresin MM CU or MHCU (the individual spare parts will ad as LRUS). The spare computer is also
used to host the Visual Basic development environment and the barcode EEPROM configuration software.

Alternately one could replacethe entire spare system to a failed MM CU or MHCU, i.e. the aettire systemisa LRU. In
this latter case one nedl to replacethe hardware (replace cadsin the badkplane), recmnfigure it and reinstall the s/w.

The ideais to simplify things arranging such that al LPKF, IFCTR and NT (i.e. Internet Peea Web server) software is
installed on the system disk of al threemadines. Thiswill | eave & only adions:

» Thephysicd replacement of cards (and their eventual port configuration : if the cads were installed in the past and
then removed, it is likely that the basic port configuration is already present, and the rest will be aitoconfigured
during the "hardware deted" phase of the boat)

*  The network configuration (change network name and IP address This is preferred to just notify the users of the
other computers, including the IWSs, so that they repaoint their references to the new madhines, and the other MM U
computers 0 that they update their shares. Requires no adion on the other computers.

*  The startup of the ftp server on MHCU

In addition we have implemented mirroring of particular data aeas acossdifferent computers, so that when a new one
comes up, it can be repointed to a safe wpy of the data disk, namely we ae doning D and E acossMHCU and MM CU,
using an homegrown program scheduled periodicdly . Therefore the rules to handle afailure & computer level are :

e In cases of falure of video, keyboard or mouse of an operational computer (MM CU or MHCU) the relevant part
can be unplugoed from the spare computer and plugged to replacethe fail ed part whil e thisis being repaired..
* In case of failure of the additional National Instrument serial card in MHCU one wuld use the identicad card
installed in the spare mmputer
« A failure of the built-in COM ports locaed on the motherboard are wnsidered as a CPU fail ure a described below.
* The cae of failure of barcode readersis described abovein 12.4.
e The cae of failure of LPKF supplied cards requires LPKF staff intervention
* In case of falure of a computer disk or CPU, it is easier to replacethe entire CPU cabinet. Two procedures are
therefore possble :
* replace MHCU with spare
e swap computer with NI cards arealy in place
e replugcables
e unplug roughressmeter hardware key
e asaume Ccam arealy instelled
e plugin CircuitCam hardware key
* reoonfigure network
e update D disk from MM CU Dclone
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¢ replace MM CU with spare
. leave NI cardsin or remove them and kegp them aside to insert in repaired spare computer
e« move LPKF cardsin new computer
. configure ports (or verify configuration)
e asame Stencil Master already installed
. reconfigure network
e update E disk from MHCU Eclone

Note that all three machines are configured in such a way to be potentialy replacel to ead other (although we do not
describe a spedfic procedure to replace MM CU with MHCU or viceversa). Note dso that ead madciine running
Stencil Master will have its independent set of log files and cdibration filesin the C. \ LPKF30\ Srrast er 32 diredory.
It isrecommended to runa cdibration of the laser machine dter replacament, in order to update the cdibration tables.
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