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About the
Wafer Sorter
Operations
Manual

Wafer Sorter Operaticns Manuat

This operations manual has been designed to assist you in understanding and operating your
MicroVision bMVT 7080™ Wafer Sorter - a high-performance, robotic wafer handling system that
combines fast and safe wafer handling, the flexibility to accommodate a wide range of wafer
sizes, and easy operation. To ensure that users realize and maintain optimal performance from
their MVT 7080 Wafer Scrters, we have strived to provide easy-to-follow descriptions of both
system setup procedures and troubleshooting measures for system technicians, and clear
illustrations of the systemn graphical user interface and menu-to-menu descriptions of runtime
setup & operating procedures for system operators.

This operations manual is comprised of eight main sections:

Section A: Customer Information includes a Wafer Sorter Order Configuration file that lists
vital order information and profiles a system’s installed components.

SectionB: System Overview describes the features and options of the MVT 7080, provides
a general overview and description of its capabilities, lists system specifications,
introduces the user to the system’s mechanical tayout, and presents the system's
variely of medular configurations. This section alsoprovides system technicians
with the basic information needed for initial system installation, power-up and
power-down. In addition, illustrated descriptions of the various elements of the
graphical user interface provide bolh technicians and operators with a valuable
preview of the system's features and how to access them.

Section C: Software Installation & Accounts Setup provides system technicians with de-
tailed, step-by-step instructions on installing system software and setting up user
accounts.

Section D: System Setup & Configuration provides system technicians with detailed, step-
by-step instructions on how to calibrale and fine tune a new or upgraded system
for runtime setup and operation; these include using the HOST NT Software,
setting up the contraller. and performing system integration praocedures for five
different modular configurations.

Section E: Runtime Setup provides system technicians with step-by-step instructions on
managing user access and creating wafer flow, reader 1D, and bright light
macroinspection recipes for use during actual runtime operation.

Section F:  Runtime Operation provides system operators with step-by-step, illustrated guides
to performing basic wafer sorting operations.

Section G: Troubleshooting & Preventative Maintenance provides system technicians
with a detailed guide to diagnosing and correcting system problems, and includes
a system preventative maintenance check list.

Section H: Electrical Diagrams & Parts List

The followng pages include a customer satisfaction fax survey used to aid us in praviding all of
our customers with the highest lavels of service possible. Please complete this survey and (ax
back to Microvision at your earliest convenience. Your time and cooperation are greatly appre-
ciated.

To learn more aboul the MVT 7080 Wafer Sorter, or to request support, centact Microvision
Corp. Sales, Application & Support:

phone: 612.975.9911 fax: 612.975.9922

email: inffo@mvglobal.com internet: http://Avww.mvglobal.com

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



<< Urgent Fax >>

Automation with Visions"

MicroVisicn Corp. + 7600 Quattro Drive = Chanhassen, MN 55317 USA - Tel (612) 975-9911 « Fax {612) 975-8822

Return to: MicroVision Corp. From:

Sales Applicaticn & Support
Phore:
Phone: (612) 975-9911 x282
Fax: (612) 975-9922 Fax:
E-Mail: infc@mvglcbal.com
E-Mail: ___

Date: Pages Sent {including this one): 2

RE: MicroVision Post-Marketing Customer Satisfaction Survey
Dear MicrcVision Customer:
Congratulaticns on your purchase of a world-class MicroVision autcmated inspection solution. Te aid us providing you and

all our customers with the highest level of customer service possible please complete the fcllowing survey and fax it back to
MicroVision at 612.875.9922. Your cooperation is greatly appreciated.

MicroVision Post-Marketing Customer Satisfaction Survey Page 1 of 2

1. Company:

Your Name:

Position:

Phone:

Fax:

Emall: _

System Type: (circle one)

MVT ~ ° MVT 1080 MVT 5060 MVT 5080 MVT 7080
MVT 7080 SMIF MVT 2080 MVT 2080 SMIF Model 851 MV 851 NT
Model 881 MYV 881 NT MV O81T MV 981 |

Other;___

System Serial #: - -

Insiall Date:

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Automation with Visions™

<< Urgent Fax >>

KicroVision Corp. = 7600 Quattro Drive » Chanhassen, MN 55317 USA + Tel (612} 975-9911 « Fax (612) 975-9922

MicroVision Post-Marketing Customer Satisfaction Survey

2. How satisfied are you with the knaowledge and
r "oc siven s of your MicroVision Representative
{5 a hign level of satisfaction, 1 indicates
al wlever of satisfactian).
1 2 3 4 5 (circleone)

Cemment (opticnal):

3. Rate*~eq ality of your interaction with MicraVision
[ d..  the Systern Specification Process
(» “wvi productive interaction, 1 indicates

. productive interaction).
12 3 4 5 (circleane)

Cc " (optional}:

4. F o satisfied are you with the timeliness and
< racyoftt - System Quotation extended to you
by icro’. ion (5 indicates a high level of

: n, 7 1 *asalow level of salisfaction).

12 3 4 5 (circleone)

Comment (opticnal).

5. Yas your ool received by the premised delivery
date?

Yes No  {circle ore)

6. Dd your ool arrive intact?
Yes  No (circte ore)

Cc {optional).

7. Daes the installed tool meet all agreed tao
specifications?

Yes No {circle one)

Ce A {opt )

8. Rate the performance of MicroVision personnel

10,

11.

Page 2 of 2

during System Installation (5 indicates a very
professiaonal performance, 1 indicates an
unprofessianal performance).

1 2 3 4 5 (circleane}

Comment (optional);

Rate the qualily of the system operaticns manual
(5 indicates very informative, 1 indicates
uninformative).

1 2 3 4 5 (circleoneg)

Comment (optional};

Have your personnel been adequately trained to
safely and procuctively operate the tool?

Yes No (circle one)

Comment {optional):

Suggestions {optional):

Upon completing this survey, please fax to
Microvision Corp. 612.975.9922

Thank you for your time and ccoperalion. Yaur
campleted response will aid us in providing you,
our customer, with the highest levels of service
possitle.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Introduction:
Fast, Safe &

Easy Wafer
Handling

MicroVision MVT 7080™ Wafer Sorter

MVT 7080
Wafer Sorter:

3-Cassette /
Bright Light

Congratulations on your purchase of a MicroVision MVT 7080™
Waler Sorter, the first choice for the maost advanced semiconcuctor
facilities in the world. This high-performance wafer sorter
combines the following features to provide fast and safe wafer
handling. the flexibility tc accommodalte a wide range of wafer
sizes, and easy operation.

® 3-axis robotic handler with integrated laser mapping system
for sorting, splitting or randomizing wafer lols.,

® High speed aligner,

® Integrated wafer 1D reader with advanced illurnination system
for accurate and repeatable optical characier recognition;

® Small footprint - 2, 3 or 4 casselte conligurations available;
® Over 300 wafers per hour in sort made;

® 75 to 200mm wafer capability;

® Optional integrated bright light macrcinspection station,

® Recipe or manual control;

® Flat-screen colar LCD or Super VGA display;

® \Wincows NT™ operating system.

2-Cassette

-

|
oA
[S—

2-Cassette/
Bright Light

3-Cassette

3-C ol
Brignt Light

In

4-Cassette
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Introduction:

System
Overview

Section B: System Overview

B-3

The MicroVision MVT 7080™ Wafer Sorter represents a new generation of high-performance
robotic wafer handlers for semiconductor wafer fabs. It combines intelligent maotion control with
features such as 'aser mapping, advanced Hlumination and OCR, optional bright light
macrainspection, and a Windows NT™ operating system to praovide a complete wafer sorling
ard macreinspection solution in an extremely small footprint.

Available in 2, 3 or 4 casselte configurations, this system enables an aperator 10 quickly and
safely sort, spiit, merge or randomize 75 to 200mm wafer lots.

This system features the MicroVision robot with its integrated laser mapping system for safety
and a dual paddle design for fast throughput. Closed-loop control of all axes, vacuum sensors
on each hardling elemenl, and a backup vacuum reservaoir provide additional assurance of
secure handling.

Advanced illumination and OCR (Optical Character Recognition) is used for wafer 1D reading at
the system's high-speed aligner station,

The optional integrated bright light macroinspection madule increases the utility of this system
and allows macro defect inspection to be performed mare efficiently. Macroinspeclion can be
performed manually with joystick control or pre-programmed.

Easy-to-use, Windows NT ™ based software allows operators to store wafer flows and compre-
hensive recipes or operale in manual moda. Scribe information, together with a graphical dis-
play of each wafer's status and program setup information are displayed in reat time on either a
flat screen or super VGA color monitor.

Communications packages are available lor SECS / GEM. FTP and TCP/IP protccols.

|
|
I
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R
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Introduction:

System
Specifications

MicroVision MVT 70807 Wafer Sorter

MVT 7080 Wafer Sorter

® 3-axis robotic handter with laser
mapping system

® High speed aligner

® 2 3or4 cassette stations

® 75to 200 mm wafer capabilily
® Flat panel color monitor

® Integrated control electronics

Vision (OCR) System

® ntegrally mounted electronics and
ViSiON processor

®  High resolution CCD camera and optics

® Advanced illumination system

Optional Bright Light
Macroinspection Module

@ High intensity light (up to 250 watts)
with ducted cooling fan

® User-definable tilt between -30° and
30°

® User-definable rotaticn speed and rate
of tilt variation

® Configurations can be saved as
inspection recipes

® Jcystick or fully automatic
operation

Software Configurations

® Sorter software

® ‘Wafer ID reader {OCR) software
® Barcode reader software

® FABCOM software (SECS / GEM and
TCPR/IP communications)

Facllity / Installation Requirements

® MVT 7080 Dimensions:
985mm (w) x 1016mm {d) x
1397mm (h)

38" (w) x 407 (d) x 55" (h)
® System Power

USAL 110 VAC +/- 10%,
50/60 Hz, 15 Amps. single phase

Europe: 220 - 240 VAC +/- 10
50/60 Hz, 5 Amps, single ¢ 2

Installation Overvoltage Category: !l

® Protection Against Electric
Shock: Class 1

® Vollage Tolerance +/- 10%
of normal rated line

® Vacuum: 84.3 KPa (25" Hy)

® Temperature 5°C (41" F)to 40°C

(104" F)
® Humidity: 10% to 90% non-condensing
® System classification: < Class 10 clean

room environment

® Pollution Degree: 2

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Seclion B: System QOverview B-5

IEC Symbols IEC Symbols

The MVT 7080 Wafer Sorter utilizes the following IEC (International Electre-Technical
Commission) symboaols:

Earth {Ground) Terminal IEC 417, No. 5017)

Protective Conductor Terminal {IEC 417, No. 5019)

On - Power Supply (IEC 417, No. 5007)

Off - Power Supply {IEC 417, No. 5008)

i CAUTION, risk of electric shock (1SC 3864, No. B.3.6)

CAUTION, outlet for use only with equipment supplied by manufacturer.
Maximum Rating: 15 A, 125 VAC,

Cautions CAUTION: Protection provided by the equipment may be impaired if itis used in a manner
not specified by the manufacturer,

CAUTION: To ensure the safety of users and proper operation, the MVT 7080 Wafer Sorter
must be connectaed to a properly grounded power source.

CAUTION: System users must wear a wrist strap for grounding purposes to prevent
electric static discharge.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



B"6 MicroVision MVT 70807 Wafer Sarter

Positioning the Positioning the System

System When instailing an MVT 7080 Wafer Sorter, it is impertant to posilion the system in ar T
that affords quick and easy access to the power supply disconnect point, the centroller, ’C,
and all system cabling located within the system chassis. For optimal accessibility toal'  ter
cemponents, an obstructicn-free, 2-foot wide aisle should be maintained around the |
of the system, allowing easy unlatching and removal of the chassis auter panels on a'' *
sides.

Power Supply PC Back Panel Cabling
Disconnect Point (cutside Access
chassis) {within chassis)

v
J
Centroller Back Panel PC Front Panel
Cabling Access Disk & CD Drive Access
(within chassis) {within chassis)

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



System Aligner
Geography: Array

Wafer
Wafer Sorter Lignt

Layouts OCR -

Camera

Robaet
Module

Bright
Light
KModule:

X, Y and
Thela Axes

Aligner
Array

Wafer
Light

OCR
Camera

Robaot
Module

Station D -

Station C

Section B: System Overview

B-7

Bright
Light & Fan

fMonitor

Staticn A

Station B

Joystick

fv wise
K r¢

Monitor

Station A

Station B

Joystick

Mcuse

Keyboard
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B B—8 MicroVision MVT 7080™ Wafer Sorter

Sygtem g%bo\tl' SF’hoto
. ide View Laser ensSor
Geography. Paddle 2 Vacuum
RObOt Se 15::>r Adjustment
Module (— o
o Paddle 1 Vacuum 1
Sensor LED O ®
[ ] J
Paddle 1 Vacuum Padd 2 Yacuum
Sensor Adjustment S¢ orLED
Screw
Robot Can
Robot
Top View

Vacuum a3 0 Vacuum

Paddle 1_\ \ / / Pacdle 2

Paddle
Axis

Can Angle Map
—

N
iy

2-Casselle

Station B A
155 degrees -155¢  rees
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System
Geography: -
{n -
Robot .
' £
Module -7
N TR
7
2-Cassette/
Bright Light

3-Casselle

3-Cassetlef
Bright Light

4-Cassette

Section B: System Overview B'g

Aligner:
Q cegrees

7AN
7N\
Station A:
-80 degrees

Bright Light: Station B:
140 degrees -140 degrees

Aligner:
0 degrees

Station A:
-90 degrees

Slaticn C: Siation B:
140 degrees -140 degrees

Aligner:
O degrees

Station D: Staticn A:
90 degrees -30 degrees

Bright Light: Staticn B:
140 deqgrees -140 degrees

Aligner:
0 degrees

Station D: Slalion A:
90 degrees -80 degrees

Station C: Station B,
140 degrees -140 degrees
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B' 1 O MicraoVision MVT 7080™ Wafer Sorter

System

Geography:

Aligner
Maodule

Upper -
Lamp

Acrylic
Block

Off Axis
Shieid

Lower

Lamp

X-Axis

Aligner
Front View

OCR Camera

. Lens (focus)

Ambient
r Light
[h F — Shields

Aray

L | 1 Light

- Array Board

Aligner Bottom Panel

Shoulder
Bolts

Aligner
Top View

L ) X-Axis
I — 1
o ]
Aligner Chuck
(theta axis)
J [ B
hl
-
Aligner -
Back View ( t
cover removed ‘
. o
] e
o) o~ 3 &
@ T
h o T

Aligner Module
Leveling Screws

- )

Potentiometer

Vacuum [e
Sensar (2 .

Adjustr
Serow

Sensor LED
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Section B: System Overview B"'1 1 -

i . Bright

System Erlghtv Light Light

, ront View Chuck
GeOg raphy. cover removed
Bright Light ( N
Module 1l [am

Gimbal
r ™
© ‘ @ I Adjustment Screw @
O | Sensor LED
Vacuum
Sensor
@ ©
Y-Axis
Bright Light Bright Light
Top View Top View
X-Axis I
Cooling l
Fan
\, PR
Theta Axis
High . ‘
Intensity Light negative +— Bright Light Y-Axis __, positive
(250w, 120v)
side facing robot | (" side facing robot

negative «Bright Light X-Axis——s positive
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B'1 2 MicroVision MVT 70807 Wafer Sorer

Controller
Cabling
Scheme

Replacing the
System Fuse

Controller Back Panel

G Amp Fuse
(beneath cover)

-

-~
'

Controller Cabling

The system contrcller serves as the
system's moticn governor. It is linked via
cabling to the PC, all cassette stations, and
all module sensors and motorized axes. All
prompts for mechanical motion are commu-
nicated first to the controller, which orches-
trates their execution amcng the system's
modules.

Refertc the diagrar. v the chartto
the rightwhen connect  « b stothe con-
troiler. Note that ail syste.n cables are la-
beled with cable numkters to prevent con-
neclion errers.

System Fuse

The 6 Amp System Fuse (802-626-001) is
located at the back of the controller, beneath
the cover cf the On/Off switch and power
receplacle.

To gain access to the system fuse, f un-
plug the power cord from the powe re ep-
tacle, the v use a flat he d screw driver to
pry up dopenthe e t: 2 of the cover.
The f 2 is located t :tw an the On/Off
switch and the receptacle.

Controller Port

Rotbor Z

Robet Thela
Robol Padale
Robet Sensors

Station A
Station B
Station C
Station D

Host 1 (1o PC)
Host 2 (to PC)
Host 3
Host 4

Al rChuck
Al jne X

Al jner Sensors

Bright Light X-Tiit
Bright Light Y-Tilt

Bright Light Th

Bright Light Sensors

Flip

Aux (to system v = sens)

Wafer Light

Bright Light

Cahie #
A |F‘L.2‘\5
7 ) 214
740 0 213
40 Lo -208
7 -J0-209
741 210
740L-000-211
740-000-212
740-000-222
740- 1-222
not-  J
not .. 3
741 216
741 w217
740-C 10-206
740-000-218
740-000-2*9
eta 740- . 220
740-0uu 2u?
740-351-100

740-351-0G0
740-000-226
740-000-270¢

740-000-227
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PC
Cabling
Scheme

Seclion B: System Overview B'1 3 -

Sorter PC Back Panel

I TN
‘__;‘""‘ OVesenf g
) ey
7 oA i

| A |

DVravarnslO ﬁ_]J

|
|

- Manitor AC
Votitage Switch

Input AC

ON / OFF Switch, 3.5"
Floppy Drive and CD-
ROM Drive located on
front panel

Mouse

Keyboard

tninterruptable Power
Supply (UPS)

Video Power (OCR cameras)

Video Signal (OCR cameras)
VGA Monitar

| LCD Display
Joystick

Network Connecticns

| Controiler Serial (Host 1)
Controller Serial (Host 2)

PC Cabling

The system PC, or computer, accommo-
dates the system’s various drivers, and the
Windows NT and Workstation software pro-
grams. Itserves as the user's interface with
the controller, which orchestrates the execu-
tion of metion commands among the
system's modules.

Refer to the diagram above and the chart to
b+ r jhtwhen connecting cables te the PC.
N it atseveral cables are factory-supplied
anu tt refore not labeled.

PC Port Cable #
Moniter AC factory

Input AC facrary
Mouse factory
Keyboard factory

upPs factory
Video Power 740-11" )
Video Signal 740-.17 L)
VGA Maonitor factory

LCD Display 740-000-318
Joystick factory
Network Serial cusiomer
Network Serial customer
Host t Serial 740-000-222

Host 2 Serial

740-C00-222
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- B-1 4 MicroVision MVT 70807 Wafer Sorer

System Power- 1
Up Sequence 2

System 1.

Power-Down
Sequence

Turn the MVT 7080 Power Main Switch to the ON position.
Power-up the VGA color menitor if the system i1s equipped with one.

Power-up the system PC. The computer will scan for a keyboard. mouse and viruses,
check the integrity of the hard drive, and load Windows NT.

Once Windows NT has loaded, a Weicome window will appear, prompting tl wrator

a user name and password; enter these in the appropriate boxes anu v fy it
WORKSTATION is displayed in the box labeted From:. Select the OK button to prompt L.
display of the Windows NT Program Manager window.

Sel the Controller ON/OFF switch to the ON position. The operator will ... .. the sound of
solenoids and ceoling fans being activated.

Within the Windows NT Program Manager window, locate the MicroVision WorkS
window and select the MicroVision icon. The operator will be presented with a Lc un
window. Enter a user name and password in the appropriate toxes and select .. 0K
button.

As the WorkStation program is launched, the operator will be presented with the MYT 7080
graphical user interface.

Make sure that all wafers are returned to cassettes and that all modules and the robot are
emply.

Select Fite from the main window menu bar and Exit from the File pull-down -~ 1o~ "ot
the display of an Exit WaorkStation window.

Within the Exit Work Station window, enter a password where prompted and select T nate
Program fram among the Select Exit Type options. Select the OK button to | ot the
display of the Windows NT Pregram Manager window.

From within the Windows NT Program Manager window, select File from ™' 1 d
Exit from the File pull-down menu to prompt the display of a Shutdown Com uter wir aow.

From within the Shutdown Computer window, verify that the Shutdown option 15 selected
and seiect the OK button. The operater will then be presented with another Computer
Shutdown window that features a RESTART buttan - do not select it

Set the Contraller ON/OFF switch ta the OFF position.

Power-down the PC.

Power-down the VGA coler monitor if the system is equipged with one.

Turn the MVT 7680 Power Main Swilch to the OFF gosition.
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Graphical User
Interface

2-Cassetle

2-C 1ssudef
Bright Light

Section B: System Overview B-1 5 |
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B'1 6 MicroVision MVT 7080™ Wafer Sorter

Graphical User
Interface

A fa
<
v
l _
/
J-Casselle

3-Cassette/
Bright Light
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Section B: System Overview

B-17

Graphical User ™= o m
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Diagnostics

B

 Roopes |

LY:
{ Exit | Logon Waler Flow ...  Controiler 1 ... % afE:Fk;":V or Si r
Logoff .. | Inspection... | Coatroller2.., = SMapivalersi€
anager . Review .. b dware ... Insp ¢t L
_ Cassette .. I roscope F » New
Wafer ... Bright Light » | open.
Event Log ... Fen ...
Robat ... Save Log Files ... |_Nker Edit ...
Aligner ... - Tode .
Bright Light ...
I Stage ...

Microscope ...

Reader ...

Joyslick ...

Inker ... ‘

\Cfgrifo.l.lér Menu Bar & Pull-Down Menus:

Directory ... Utilized primarily for system ¢ :tt ) and runtime
Communications ... setup, the mainwindow menubarz _wll-cdown
System Setup ... menus provide acct 3s to the user manager,
e T setup, diagnostic, anc vindows described
Save Workspace ...

in the following pages.
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Graphical User RunWindow:

Interface During runtime setup and operation, the
scalable Run window serves as the system’s
main control panel. It contains selections
that allow an operator to: initiate or abort a
run; proceed in step mode; enable or dis-
able Bright Light, Aligner and OCR options;
accept or reject wafers; and choose a par-
ticular workspace. The following teol but-
tons are conlained in the Run window:

Run - A to A Transfer | = O] x]
Ol@fx|| x| | |
Fale |l | o)

Q Run
[ Stop Run
- :_ Abort Run Put\  ferin Cassets _ 28 .
K Step Mode
::’3 ° Bright Light Accept __' Stage Enable (N/A)
_’_ Bright Light Reject E Ask Destination for Accepts
__; Stage Accept (N/A}) EJ Ask Destination for Rejects
_; Stage Reject (N/A) B= Sorter Workspace
* .~ Bright Light Enable " Inspection Workspace (N/A)
Aligner Enable . Defect Review Workspace (N/A)

& Pl
=]

Reader Enatle Bright Light Workspace

Station Windows: Cassette sta- | M m| -
tions are represented by scalable ¥

station windows. After mapping, V4 N LN
each window displays the locatian Izs' i zs |
and status of each wafer sensed with I ] B 7

a particular walfer icon: L ] 22 il
Black Solid: wafer sensed but not o B A1 L 4
selected for processing. o ; - .
Green Solid: wafer sensed and se- I ] 171 y
lected for processing. | B “1 B n

f'15 ] B -
Red Solid: wafer sensed as being | { ] B |
cross-slofted in cassetle. =y ] i ]
Magenta Outline: wafer is out of 1y g1 1L i
casselte and being processed. |If sk . § o b
OCR read has been performed, the B = “F -
scribe characters will be displayed |u7 T LY B n
over tha outlined icon. S S [ |~ -

o l RS [ A

Magenta Solid: wafer processed R i1 e . o]
and deposited in its deslination. |f B T K t |
OCR read has been performed, the - A I e 3
scribe characters will be displayed L =k 01 fe 2 !

. —— -

over the solid icon.
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Reader - 12char [+ ]

|27 af< sffm

Section B: System Overview B'1 9

===

F " 122040707 R

Reader Window:

During runtime setup the scalable
Reader window is used !o train the
system’s cameras and calibrate its
OCR to read a sample wafer's scribe.

After an OCR attempt, the window
displays a live image of the scribe and
2l its characters surrounded by color-
coded calibration boxes; green indi-
cates OK, red indicates failure.

During runtime operation, this window
will display a live image of each
wafer's scribe.

The toal buttons featured in this win-
dow are described at right.

Bright Light Window: The scalable
Bright Light window allows an opera-
tor to perform front or backside bright
light macroinspection under manual or
recipe control. The following tool but-
tons are contained in the bright Light
window.

& Joystick
A g Lamp
[Ef] Start Recipe
r Stop Recipe
Y  Fiipper Enable
¢ Flipwafer

Bﬂ‘i Open existing file
E!l Save file to disketle
4 E Play live image

Pause live image

Q Minimize image
—
; Maximize image
43, Flipimage

m

Maximizes image in reader window only

Upper & lower light source intensity

@ Bright Light - 20xN20 M=k

PRI 2,
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Graphical User
Interface

User Manager Windows:

The MVT 7080 software is de-
signed to accommodate users
with wide ranging degrees of sys-
tem knowledge, from operators
to service engineers. User man-
ager windows provide the pri-
mary means for controlling user
access from within the system
software. Accessed by selecting
User from the main window menu
bar, these windows enable a user
to add or delele systern users 10
or from the current users list, is-
sue passwords, and specify each
user's level of privilege.

Setup Windows:

tion User Manager

Used primarily during runtime setup, the setup windows are used to configure the software
settings of a system’s various modules 1o accurately reflect its modular configuration and the
specific tasks it will be reqguired to perform during runtime operation. The following windows are
accessed by selecting Setup from the main window menu bar.

« System Setup

+ Robot Setup

« Aligner Setup

« Bright Light Setup
+ Reader Setup

+ Joystick Setup

P

1

Coritraller Mumksr
F Rcoct
P oA
E ot

1717

-
r
r

11

Zalen
IS

L T B R

-. BEDAIC

1 Cper

nl

DCc =f F)

Robot Setup - Units: Meliic B [ ]

[Sysiem Setup - Units' Meinc
’ Husaber € 26

Murnber C

I

Number
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Interface

Section B: System Overview

Diagnostic Windows:

B-21

Used primarily for system setup and troubleshooting, the diagnostic windows serve to provide
Host NT access to the system controller, display a chronological history of a system's use, and
reveal a system's current hardware status. These windows are accessed by selecting Diagnos-

tics from the main window menu bar.

—

- Controlier Terminal 1 - COM3
I | ( Claar EwilTarminaIJ

[T Pepeal Commeand

[ Store new command
|

Enter Cornmand, I

Hardweare Siafus E
Vacuum
Salencin Sensar Ewrar
b o @
F 1 & s
Foddie. © o -
; P c I
H . e ("
£ ght o = C
£ pper O I s
“ o
B c D
= [ (" e ("
Mwaped @~ ¢
Jaysuck Lo tors
Stage e S | «
Binght Is

g Yiew QOplions -
Jate Time Source Category Event User Computer
B T TFx LAANT " LA ;
[1 IR0 I TF Y LAWY 2 A !
" ' LA .
R e voA 3 g . 1+ !
i i ' ! 2 | !
o7 TE 4 !
c ' P Ny 3 ¢ !
n 7 ! VY 21 P
ans ‘ Fot L B NiA !
i I v ' T [ ] NiA !
£ 41 7 ! ! ) )
a7t [ I 1 HTEN
W7 1 ! 51 M 14
oy ! ! ] HIZN !
8/1 7 1 1) B !
B/Y1 7 sk A LAY 34 A | £
8/11 ! s Le 11 !
w B/ 7 iF A AN 33 [ !
[ Bl - XL - 7 :
D 17 ! XN .
o Yo7 21 ] v, 4 M A '
D 17 1 s 2 MiA Té
B 17 s ! 7oA RIS
[1 AR ' (V.S ¢ i N
D 7o ! LA RIEN !
[1 RN ! LV ’ HA
[ R : A TUIA : Al
[1 IS ' XA TOrA !
i X3 . 1 N 7 —
™ IR} TAovC M [ ' N
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Graphical {Uger RecipeWindows:
interface

Used priman'y during runtime
setup, recipe windows enable us-
ers 10 select recipes for runtime
operation, delete a recipes from
the system, and create and edit
new recipes. Wafer flow, reader,
and bright hight recipes can be
accessed by selacling Recipes
fromn the main window menu bar.

= Open Reader Recipe... W
MOS|INEVY aK

NONE

‘ — Reader Recipe: New

Options lWaferIDl Cu:rnstraims] Calibration I uancedl

-Read Options -
OCR Read Radius: ‘2?,940
B OCR
OCR Read Angle: I 140, ™ Barcode
‘ Manuel Read Angle: I a0, ™ Flip Image
Light Leve! [0 - 100] Camart
Upper |5D @ Top Side
Lower IEU " Back Side
OK |L Cancel ” Apply ]L H SaveAs ”
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Section C: Software Installation
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1.0.

_ ' 2.0

r E— 3.0

E p—— 4.0.

—— 5.0.

'?__ A 6.0,

e 7.0.

| 8.0.

T - 9.0.

10.0.

_— 11.0.

- - 12.0.

P 13.0.

14.0.

15.0.

16.0.

17.0.

18.0.

19.0.

20.0.

21.0.

22.0.

23.0.
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2.2

2.3.

2.4

e
e

3.2.
3.3.

3.4

3.5.
3.6.
3.7
3.8

3.8

S
lo

Copying and Saving Existing Files

This step needs to be completed only if maching is not a néw build. Disregard if
maching is a new build.

Copy all files needing to be saved from the hard drive to a blank floppy. Such filles
may include reader recipes, wafer recipes, inspection recipes, and host cfg files.

inserting Boot Floppy and Master CD
Make sure the network cable is unplugged from the back of the computer.
Insert NT 4.0 boot flappy disk into disk drive.

Press Ctri+Alt+Delete 0 reboot computer. Be sure floppy is already inserted into
disk drive.

While the computer is booting, insen the master CD into the CDROM drive.

Preparing Hard Drive Partition for Formatting

Fixed Disk Setup Program (F disk) instructions: Enter the information listed below
when prompted to do so. Note: Type bold information only.

Type 3 (Delete partition or Logical DOS Drive}in [ ] provided. Enter the selection.
Type 4 {Delete non DOS panitions) in [ ] provided. Enter the selection.

There shiould now be a warning dialegue box stating “Warning! Data in the de-
leted Non-DOS partition will be lost. What Non-DOS partition do you want to
delete?” on the screen.

Type 1 {Delete panition online 1) in [ ] provided. Enter the setection.

There should now be a "Do you wish to continue?” warning box cn the screen.
Type Y in the [ ] provided, Enter the selection.

Fress Esc (Escape) to return to the main menu,

Type 1 (Create DOS panrtition or Logical DOS Drive} in [ ] provided. Enter the
selection.

Type 1 (Primary DOS Partition) in [ ] provided. Enter the selection

There should now be a question box asking "Do you wish to use the maximum
available size for the Primary DOS Partition and make the partition active (Y/
[} AU ?" on the screen.

Type Y (Make it an active pantition) in [ ] provided. Enter the selection.

At the prompt: "Insert DOS system diskette in drive A: Press any key when
ready”. Press Enter. The computer should now begin to rebcot.

Formatting Hard Drive Partitions
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4.1.
4.2

4.3.

6.5.
6.6,
6.7.
6.8.

6.9.

6.10.

7.0.

Section C: Software Installation C-3 ‘

After rebooting to Fdisk, press ESC.
At the prompt: “Proceed with format (Y/N)?" type Y. Enter the selection.

After cemputer has finished formatting, the prompt "Format complete” should
apoear on the screen. Press Enter.

Windows NT Installation

Be sure to follow all instructions on the screen—MNever press any key other than
Enter.

Once Windows NT 4.0 WorkStation begins to copy files, remove the floppy disk
from the disk drive.

At this point Windows NT 4.0 WorkStation will copy files, reboot, copy more files,
reboot, convert to NTFS, and again reboct. After Windows NT 4.0 WorkStation
Setup has completed the rest of the setup, the computer will again reboot. The
computer will automatically fegon as Administrator the first time and load service
pack 4.

Creating an Operator Account

Click the Start button in the tower left corner of the NT Desktop.

Scroll up to, and select Programs.,

Scroll right and select Administrative Tools (Common).

Select User Manager.

Click User in the pull down at the top of the window.

Click New User.

The New User window opens. Type operator into blank next to User Name.
Do not enter any information into Full Name and Description blanks,

Type operator into blanks next tc Password and Confirm Password.

Select check boxes next toUser cannot change password and Password never
expires.

Deselect check box next o User must change password at next logon.
Click the Groups buticn.

Click the Add button.

Click OK for Group Membership.

Click OK for New User.

Close the User Manager.

Setting-up AutoAdminLogon {(Optional)
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7.
7.2,
7.3
7.4.
7.5.
7.6.
7.7.
7.8.

7.9

7.10.

711,

7.13.

7.14.

716
717,
7.18.
7.19.

7.20.

8.1.
8.2.

8.3.

9.0.

Do this step if the customer wants the system to automatically logon as operator.
Click Start in the tower left corner of the NT Deskiop.

Scroll up tc and click Run.

The Run window opens. Type regedit into box next tc Open.

Click OK. The Registry Editor window opens.

Click the plus sign + next to the HKEY_LOCAL_MACHINE folder.

Click the plus sign + next to the Software folcer.

Click the plus sign + next to the Microsoft folder.

Click the plus sign + next to the Windows NT folder

Click the plus sign + next 1o the Current Versien fclder.

Click Winlogon folder.

Double click AutoAdminLoegonin the right pane of Registry Editor window.
Type 1 in the Edit string Box {AutoAdminLogeon). Click QK.

Double click DefaultPassword.

Type operator

Click OK.

Double click DefaultUser Name.

Type operator

Click OK.

Exit Registry Editor.

Changing Startup

Right click My Computer icon in the upper left corner of the NT Desktop.
Select Properties.

Select Startup\Shutdown tat in the System Properties window.

Change the number in the "Show list for box seconds' to 0 (zero). Click OK.

Changing Event Log Settings
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9.2.
8.3

9.4,

9.6.

9.7.

9.8.

9.9,

—_
L=}
L=}
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Click Start in the lower left corner of the NT Desklop.

Scroll up to and select Programs.

Scroll over to Administrative Tools (Common}.

Scroll over 1o and click Event Viewer.

Click the Log pull down menu and scroll down tc Log Settings.

The Event Log Settings window opens. Note: The "Change settings for [ |
Log" should be set to System.

Click Overwrite Events as Needed under the Event Log Wrapping section.
Repeat the previous step for both the Security and Application settings in the
“Change settings for[ ] Log". These can be accessed through the pull down

in this section.

Click OK. Close Event Viewer.

Rebooting
Click Start in the lower left corner of the NT Cesktop.
Scroll up to and select Shut Down.

Select Restart the computer and click Yes. Note that the computer must be
rebooted at this point.

If optional steps 7.0 though 7.20 are correctly followed, logon will be automatic.

If automatic logon fails to occur, logon as operator (password: cperator).

In ig i re f n t Explorer
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IR
11.2.
11.3.
11.4.

11.

[$1]

11.

@

11.7.

11.8.

11.8

11.10.

11.11%.

2.

11.13.

11.15.

12.0.

Click the Start buttcn in the lower left corner of the NT Desktop.

Click Run.

Type d:\ied, bat

Click OK,

The Internet Explorer 4.01 SP1 Active Setup window opens. Chok Next
Choose "l accept the agreement”. Click Next.

Installation Option appears with Standard Installation highlighted. Click Next.

Windows Desktop Update appears asking, "Would you like ta install it?" Cheoose
Yes.

Click Next.
Active Channel Selection — United States 15 highlighted. Click Next.

Destination Folder window opens. C:\Program Files\Plus!\Microsoft Internet
is the default. Click Next.

After the file copying 1s complete, click OK
A message is displayed, "Setup must restart your computer”. Click OK

After rebooting, if automnatic logon fails to occur, legon as operator (password:
operator).

The Internet Explarer will finish installing before the desklop appears with a Wel-
come — Microsoft Internet Explorer window. Close this window now, anrd the
next time this window appears (after rebooting), deselect the check bax that says,
"Show this next time you lag in”.

Changing Display Properties
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12.1.
12.2.

12.3.

12.7.
12.8.

12.9.

12.10.
12,11,
1212,
12.13.
12.14.
12.15.
12.16.
12.17.
12.18.
12.19.
12.20.
12.21.

12.20.

Section C: Software Installation C"'7

Right click in an open area of the Nt Desktop.

A pull down appears. Select Properties.

The Display Properties window opens. Click the Background tab.
Unger the section Wallpaper click Mvsplash.

Click the Screensaver tab.

Urder the section Screen Saver click either Starfield or Beziers. Note: These
twa selections are best since they cause less wear on the CPU and they are less
prone to lockups than 3D screensavers

Click the Web tab.

Deselect the check box next ta “View my Active Deskiop as a web page”.
Click the Plus! tab.

Select all possible choices listed in the Visual Settings section.

Click the Settings tab.

in the Font Size box select Large Fonts.

Click OK in message box for Change System Font.

Click OK in the Display Properties window.

Click OK for changes made in Plus!

Click Yes in the Change System Font.

Click OK far the Insert Disk message box.

Click Browse in the Files Needed dialogue box.

Click Open in the Locate File dialogue box.

Click OK in the Files Needed dialogue box.

Click No if asked to ovenwrite a newer file with an older file.

Click Yes {restart) in the System Settings Change message box.

Installing Joystick Drivers
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13.1.

13.2.
13.3.
13.4.
13.5.
13.6.

13.7.

13.8.

13.8

13.10.
13.11.
13.12.

13.13.

14,0,

14.1.

14.2.

If there is no Joystick accompanying this machine, disregard this block of anstruc-
tions.

Click the Start butlon in the lower left corner af the NT Desklep.
Click Run.

Type DJoystick.bat

Click OK.

The Welcome window opens. Click Next.

The Installation Option window opens. Deselect all opticns except 32 bit Uni-
versal Library and Instacal

Click Next.

The Choose Destination Location window apens. Click Next.

The Create Program Folder window opens. Click Next.

Close the Computer Boards window,

A Question window opens after all files have been copied. Choose No.

A Restarting Computer window opens. Choose "No, | will start my computer
later”. Click OK.

Installing MicroVision Front End Software

Click Start in the lower left corner of the NT Desktaop.

Scroll to and ¢lick Run.

Type D:AMV3I75.bat. Click OK.

The Selected Components window cpens.

Select choices reqguired by the customer and follow all directs on the screan.

Alter ali selections have been made and all files have been copied a Setup Com-
plete window opens.

“Yes | want to restart my computer now" is the defaull. Click Finish.

Starting UPS Service
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15.1. If UPS will not be used, disregard this section of instructions.

15.2. Click Start in the lower left corner of the NT Desktop.

15.3. Scroll to and select Settings.

15.4. Scrol! to and select Control Panel.

15.5. Double click the Services icon.

15.6. The Services window cpens. Highlight MicroVision UPS Service.

15.7. Click Start Up.

15.8. The Service window opens. Click Automatic.

15.9. Click OK.

15.10. The Services window opens once again. Click Start.

15.11. Click Close.

15.12. Close Control Panel.

16.0. Changing Computer Name

16.1. If installing on a new build skip this step. Click Start in the lower left corner of the
NT Desktop.

16.2. Scroll to and select Settings.

16.3. Scroll to and select Control Panel.

16.4. Couble click the Network icon.

16.5. Click the Identification tab. Click the Change button. The Identification Changes
WINAow Opens.

16.6. Type the Tool 1D Number into the space provided. Click OK

16.7. The Network Configuration window cpens. Click OK.

16.8. Skip to step 17.5,

17.0. Installing Computone Driver
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17.1.
17.2.
17.3.
17.4.
17.5.
17.6.
17.7.
17.8.

17.9.

17.10.

17.11.

17.12.
17.13.
17.14.

17.15.

18.0.

18.1.

19.0.
19.1.
19.2.
19.3.
19.4.
19.5.

19.6.

20.0,

Click Start in the lower left corner of the NT Desktop.

Scroli to and select Settings.

Scroll to and select Control Panel.

Double click the Network icon.

Click the Adapters tab.

Click Add. The Select Network Adapter window opens.

Click Have Disk... The Insert Disk window opens,

Type Ci\win32appimvdrvlibicomputone in the appropriale box.
Click OK. The Select OEM Option window opens.

Click OK. The V4 Configuration window opens.

Make the following selections:

Mode Enhanced

IRQ 5

10 Addr: 01x0

Serial 2

Com 3,

Note: The Board 2 section should not be used.

Click OK. The V4 Board Switch Setting window opens.

All switches should be Off except 4 and 3, read from left 1o right. Click OK.

The Network window opens. Click Close.

The Network Settings Changes window opens. Click Yes.

Copying Saved Files

Copy all files saved on the floppy during Step 1.0 back to the apprapriate direcio-
ries.

Changing to Magnified Cursors (Optional}

Click Start in the lower left corner of the NT Desklop.
Scroll to and select Settings.

Scroll to and select Control Panel.

Double click the Mouse icon.

Click the Pointers tab.

Select Magnified from the Scheme box. Click OK.

Deleting Unwanted Icons {Optional)
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201, Delete unwanted icons fram the desktap; the Confirm Folder Delete window will
open for each.

20.2. Click Yes.

21.0. Auto-hide Start Bar {Optional}

21.1. Right click the bar at the bottom of the NT Deskiop

21.2. Click Properties an the pull down menu that has appeared.

21.3. Click the Task Bar tab if it is not already selected.

21.4 Click Auto Hide.

21.5, Click OK.

22.0. Adding WorkStation.exe to Startup (Optional)

22.1. Right click Start in the lower left corner of the NT Desktap.

22.2. Click Explore. The Exploring window opens.

22.3. Click the plus sign + next to the Programs folder.

224, Click the StartUp folder.

22.5. Click File in the menu bar at the top of the window.

2286 Select New. Select Short Cut. The Create Shortcut windew opens.
22.7. Type ¢:\win32appi\workstation\workstation.exe into the Command line.
228 Click Next.

22.8. The Select Title for the Program window opens. Click Finish,

23.0. Adjusting Date, Time and Time Zone (Optional)

23.1. Couble click the time displayed in the bottom right corner of the NT Desktop.

Adjust the time, date, and time zone as needed. Click OK.
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Using the Host
NT Software

Host Software Qverview

The Host software serves as a system technician’s primary means interfacing with the MVT
7080 controller, or motion governar. All controller setup, system integration and module testing
procedures are performed using this command language. The following pages will descrite
how to access Host , provide a brief overview of the Host synlax, arnd define the ASCIl command
names that serve as the base of this language.

Accessing Host NT

Host commands can be issued to the controller via two different software interfaces: the Host
interface, and the WorkStation interface. Each procedure described jn this manual indicates
which of these interfaces should be employed for its successful completion.

Host Interface:

From within the Windows NT deskiop select (double click) the Host NT version 4.7 icen te
prompt the display of the Host NT window. The system is now ready 1o accept Host
ccmmands at the command line.

. 3Host 4.7 - 10 ]

WS Host Interface Scoftware NT VUerid.T
Microvision Corporation {c) 19%2-93

Enter the numher of motion controller cards in system

>
>acho 123

>e01 123
yself

>e02 0
>chan

Currently talking to controller 1

Alternatively, a user may access Host NT - Controller Terminal 1 - COM3

software from within the workstation in- -
terface via Controller Terminal windows, I = [ cw | I Ent J
shown o the right. This is done by se- .

lecting Diagnostics from the main window —
menu bar and Controller 1 {for controller c i r

channel 1) cr 2 (for controller channel 2}
from the Diagnostics pull-g¢own menu.

R Ce r

Note thal the host interface accessed from

the Windows NT desktoo should be used |
to perform most setup and integration pro-
cedures, while the contreller terminal win-
deows can be used to perform minor or fine ‘
adjustments.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Using the Host
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Host NTSyntax

Section D: System Integration

D-3

Hest commands issued te the controller must adhere 1o the following format:

[cemmand] [object of reference| [parameter # or value] [parameter value or blank]

For exampie. using the above format, the command WELR 14 1 1 can be interpreted in the

fellowing manner:

[WELR = pick up wafer] [11 = cassette station B] [1 = wafer # 1] [1 = paddle 1]

Therefare, entering WELR 11 1 1 at the Host NT command line would prompt the rebet module

1o pick up wafer fi 1 from casselte station B using robot paddle 1.

motor code  description

0 ropot Z axis . - _
1 taa s 2 !
2 reba 3 - k]
3 - 4 T
4 Xo 5 nat, d
9 - axis [ n
[ roenmb R Y 0% 7 nots 4
7 L} 8
] Nty ax 9 n o 4
2 Ih 10 c 12
10 E ~itte station) a axis 11 Casst wstalanb
1 [ e 12 c
12 ¢'uvator (o e T; - 13 c = -
13 oo | 13 ¢ ‘
14 S ota 15 c K
15 ] 16 C
16 — g 17 cassent statvil h
17 rd
18 Ay
12 axs
Command Cuscription Syntax Examplo
ALNC .‘ Hoemnr LT e e [ALRT |AL-\C ]
) = ¥ ALND
ALND ) -
i 0 1 [ALtQ ALND
. .oy
ALNQ B SN2 128
7
- h L N u
N ixl
ALNW 1 i J
: [ ALNAY 2
Lo |
CFGR ) TSE RTTEIACEG
CFCS e : e CEGS MCEL OFG
CHAN 2
) S
1 -(.;" T f|| Frr— - T
cyYcL
ONLD P d | IR x
ECHO . [T
L RAS neo1Aa t B
an P
FLIM )
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Using the Host
NT Software
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Command CDescriplion Syntax Exampie
o, 1
FVAC . . a
§
5 el e Y| FueLD )
b '
FWLD . I
i !
oot oot a1 mowet 2 . Ll
HPOS - : - | : T —
= AN
HWST "
INKR |
et L Ly w0 s o [
INPC
. o | |
KACL Ie
g il f ) P
R n L Fr . !
HDPR |
SOUT LW e R . . et e} o )
- /1 ATRY T
KDRY |
et T ROy - AR o v o] Tomme
ok aTeler A
Ny T e T
ir WL
HILM [
T ealie] e
KJRK T s = oo
Boewr  TTERN T
HPRP | | I
' - T ]
T 3
LASG
~ A L
r - [ AL G T [
LASR
I [0 S o i
Limn ' ]
1 R
= v T T
! |
Lit10 L LOAND ] JNGO
T
oy e o ] LA
LM ut |
. R Trer
ums W — e -
] Lalamn e X |
LimT - = o = s =
: Iy it VG
Lity [ = e Myl v f 00
I T
M |
LITE vy v = -
> J
" rembe S ditas bl [,
LOAD |
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Commard  Dascription Syntax Exampla
ot eeee U water -1 WEAPA LAARA
MAPA .
B ) VERPA | . ;
T A A [MAPC ol o) [ 67wy oL
MAPC i b
MAPH : s [ YT
[T
WAPS B ' ’ ‘
| TOSLR [ o
MCLR |
MEBL g o 1) B
—+
MLIM .
[ - TRl o [WDTC NMOTC
PRE o . oot OTC Y
MOTC " <t °
; EHEEE
1 1o .
WOVA ] - LoV AT
o Ve o [MOVR L TS D
MOVR
MPOS . by 1
MREF TR - ks 54
it ! 1
WUPC . ;
¢ oA cJTC SJTC
! .
T —
aure ; ' FoTCT ST
- == = =, = " N PRI
ouTP i
¢ . PCFE _FF
! ]
PaFE - iR FOFF 1
e |
aulT ( ] [
| [ERN (PR .. 32
i 7 l
RPCS F— — — —_
Ty X
1 I
SAVE i
SAVE ) |
' v
r H 1 o *
1
SCAL =R Yeam ol AT g < I
by L i I
i - - = Lo T
SCAN '
SELF ] H il
e . - [slrte)
SPRK ! l
A
iREF ol X §
P e Vi fem 1t En Tee O
IRFL |
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Using the Host
NT Software

MicroVision MVT 7080™ Wafer Sorter

Command Description Syntax Example
1 Te ar |
L -
SVAC 1 fioe EERCF ] i
t To & |
E - . SUnC 321
i e |
SVER T for 0 G
I T A 4
T
TUNF I S CREERE Tz A ) e BEEIEE
[ 1o
' . e 20304 [
I ‘L
TUNR g M. 2 30 A [wrat . PR
I [ J_ l
| IR 1)
€
YACT [ e N L , w0 VACT 141
t [EXHIC R I I
i - ] WACT 521
I S
VERS : - v
- P
~ i -
FRITR I
; |
WLED Ir Y e i
WLOG | - T — T FHEE e . N e O WC‘Z]
WOOno 3 e |'. SO Y Ll St g e 7] R RERE
WOOR 3 - P 1
WOLO | Ko [ el T poslin EEGEERaa] 1
WOLR T 3 v I o
WOOR ) g : ‘ R 2 '
XPOS LIPS LN [ w2l iy B
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Section D: System Integration D"7

Controller Controller Setup

Setup The controlier governs the motion of all system modules. Before a system’s modules can be
integrated into a coordinated working unit, however, the contreller’s precessor card must be
checked, tested and loaded with the latest hex and configuration files, using the follewing
procedures:

1.0, Using the diagram below, visually check the processor card for the following:

Crystal upgraded to 66 MHZ {label on chip states speed)
Processar Intel 1860 CF 33 MHZ ¢hip

JP15 in ON position (pins 1 and 2 jumpered)

JP12, JP13 and JP16 in OFF position {pins 2 and 3 jumpered)
Hex EEPROM

Config EEPROM

Boat EPROM

L T T S

LS l”lvl'nluulu THY,

Crystal upgraded
to 5 MHZ - label
. licates speed

Intel 1960 CF 33 .
MHZ Processor

HEX EEPROM

JP12,JP13, JP16
OFF; JP15 ON

Config EEPROM

2oot EPROM U155 aEJFlzﬁu

LED
Alphanumeric |!

."".IIII|IIII]]IllIHlIIlIII”IIIH

|

Display
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7 D'8 MicroVisicn MVT 7080 ™ Wafer Sorier

Controller 2.0.

Setup

3.0

3.1,

3.2.

3.3.

3.4.

3.7.

3.8.

3.9

3.10.

Jtt.

312

3.11.3.
3.11.4.

3.11.5.

3.11.6.

InNg.

3.11.8.

J.z.

Power-up the Centroiler and verify that the 5 volt indicator on the distribution
board flashes on then off,

Upgrade to current hex and boot version:

Enter the system’'s current version of Host software.

Initiate a seif-diagnostic check ta see if the computer and controller are communi-
cating properly; a return of “0” indicates successful communication.

SELF

Record the system’s current configuration file. The configuration file will be named
SETUP.CFG and placed in the host direclory.

CFGR SETUP.CFG

Exit the Host software and make sure SETUP.CFG was recorded successfully.
QuIT

Re-enter the Host soflware.

Erase the current configuration file stored on the Config EEPROM; this lakes
about 30 seconds.

ERAS 2

Erase the current hex code stored on the Hex EEPROM: this lakes about 30
seconds.

ERAS 1

Turn off the controfler and wait a minute, then turn it back on.

Copy the SETUP.CFG fila to a floppy disk. Also ¢copy any Workstation recipes and
setup screens you want transferred over to the new software.

Follow the Workstation software installation procedures outlined - Sc tiv = C:
Installing Software to install new workstation software and the latest [.ax code nd
host versions.

Locate the Boot EPRCM on the processor board; if it is not labeled Boot 4.0 a new
Boot EPROM will have to be installed. Procedures 3.11.1. through 3.11.9. de-
scribe itow to do this:

Power down the controller box and remove its lid.

Disconnect the cable going (o the mapping board located in front of the pre r
board.,

Use the white tabs to remove the processor board from the distribution t
Place the processor board on a flat surface.

Use an EPROM extractor, or smalil screwdriver, to remove the ocbhsolete device -
be careful not to bend the leads while removing or installing EPROMs.

Install the new Beot EPROM (BOOT 4.0).

Making sure that the pin 1 location is facing up, install the processor board .«
into place with the ¢able going into the mappng board

Power the controcller box back up.

Open the Host software and itiate a seif-diagnostic check, "C204" sho. ‘1he
response, meaning there isn't a hex file loaded.
SELF
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Controller 313

Setup

3.16.

3.18

3.21.

Section D: System Integration

D9

Download the latest version of hex code to the EEPROM (this will change the
baud rate automatically and install the hex code. this generally takes 3-4 min-
ules).

DNLD WS.HEX

Install the new configuration file. this takes 2-3 minutes. Be sure to designale the
correct configuration: 2 casselte = 2c.cfg: 2 cassette / bright light = 2cbi.cfg: 3
cassette = 3c.cfg; 3 cassette / bright light = 3cbi.cfg; 4 casselte = 4c.cfg.

CFGS filename,CFG

Save the parameters and reset the controller (This will activate the new software
code in the EEPROMSs ance the controller has been powered down and up).
SAVE

Once the contreller has heen powered up, open the Host software and initiate a
seif-diagnostic check; a "0" should be the response, indicating that the Hex and
Config files were transferred corractly).

SELF

Insert the floppy disk containing the system's cld configuration data, SETUP.CFG,
into the computer's floppy disk drive. Dcuble-click on the My Computer icon in
the NT Desktop and display the contents of the floppy disk drive. Double-click on
SETUP.CFG to open it in NOTEPAD. Size the NOTEPAD and Host windows so
that they are displayed side by side.

In the Host sofiware, set the following motor parameters in the new configuration
{displayed in Host) tc match those in the old configuration file (displayed in
NOTEPAD).

KJRK 0 [value from NOTEPAD]
KPRP 0 [value from NOTEPAD]
KDRV 0 [value from NOTEPAD]
KINT 0 [value from NOTEPAD]

KJRK 2 [value from NOTEPAD]
KPRP 2 [value from NOTEPAD)]
KDRV 2 [value from NOTEPAD]
KINT 2 [value from NOTEPAD]

KPRP 4 [value from NOTEPAD]
KDRYV 4 [value from NOTEPAD]
KINT 4 [value from NOTEPAD]

KPRP 8 [value from NOTEPAD]
KDRV 8 [value from NOTEPAD]
KINT 8 [value from NOTEPAD)]

TUNF 1 [value from NOTEPAD]
TUNF 2 [value from NOTEPAD]
TUNF 3 [value from NOTEPAD]
TUNF 4 [value from NOTEPAD]

KJRK 1 [value from NOTEPAD]
KPRP 1 [value from NOTEPAD]
KDRV 1 [value from NOTEPAD]
KINT 1 [value from NOTEPAD]

KPRP 3 [value from NOTEPAD}
KDRV 3 [value from NOTEPAD]
KINT 3 [value from NOTEPAD]

KPRP 7 [value from NOTEPAD]
KDRV 7 [value from NOTEPAD]
KINT 7 [value from NOTEPAD]

KPRP 9 [value from NOTEPAD]
KDRYV 9 [value from NOTEPAD]
KINT 9 [value from NOTEPAD]

TUNR 1 [value from NOTEPAD]
TUNR 2 [value from NOTEPAD]
TUNR 3 [value from NOTEPAD]
TUNR 4 [value from NOTEPAD]

Save the paramelers.
SAVE

Reference the robot, aligner and bright light modules toto ensure that the new
parameter values were sel correctly.

SREF 1

SREF 2

SREF 3

Proceed to integrate the sorter modules using the appropriate configuration-spe-
cific procedure set.
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2-Casselte System Setup & Integration Sequence:

Initial Power-Up & Hardware Check:

System
Integration:
2-Cassette
1.1.0.
B 1.2.0.

A_._.
Gt

_.4..._._.
et
LRSI N

Systemn Power-Up .. ... 12
Controller Board Board 1 TeSt ... . ... ... . 12
Main System Vacuum Test ... ... . 12
Robot Paddle Vacuum Test ... ... 13
Aligner Chuck Vacuum Test .. ... . 13
Rchot Module Reference ... .. ... .. 14
Aligner Module Reference . ... .. . 14
Aligner Array Beard Check . ... ... 14
Aligner Upper Light Scurce Check . ... ... ... ... ... . ... ... ... 14
Aligner Lower Light Scurce Check ... ... .. ... 14

System Integration:

2.1.0.

220
2.3.0.

2.4.0.
2.5.0.
2.6.0.
2.7.0.
2.8.0.

25.0.
2.10.0.

IR
NN
N =
coe

Casselte Station Leveling ... ... ... . L 15
Rcbot Paddle Calibralion ... .. ... .. . . ... .16
Robot Z Axis Calibration .. ... 17
Can Angle Calibration .. .. ... .. 18
Aligner Calibration ... ... ... . ... 19
Setting Aligner Transfer Pesition . ... ... . 20
Aligner Sensor Array Calibration ... ... L 21
Laser Offset Setup . ... ... .. 22
Mapping Setup: Cassette Station A .. ... .. ... 23
Mapping Setup: Cassette Staticn B .. ... ... ... .. L 24
Transfer Positions: Casselte Station A ... ... . ... .. 25
Transfer Positions: Cassette StationB .. ... ... ... ... .. ..... ... . 26
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System
Integration:

2-Cassette

Initial Power-Up & Hardware Check: 2-Cassette

1.1.0.
1.1.1

1.1.2,

:1.'.2'0'.

1.2.1.

131,

1.3.1.1

1.3.1.2.

1.3.1.3.

1.3.1.4.

1.3.1.5.

1.3.1.6.

System Power-Up
Set the contreller On/Off switch to the On position.

Make sure E-Stop is pulled out and turn the system On/Off switch clockwise as far
as it will go to power up the controller — note that the On/Off switch will relurn o a
position midway between the Off and On latels. Wait 20 seconds and again turn
the system On/Off switch clockwise as far as it will go to activate system moior.

Power-up the VGA color monitor.

Power-up the system PC. The computer will scan for a key . mouse ang
viruses, check the integrily of the hard drive, and load Windows

Once Windows NT has locaded, a Welcome window will appear, prompting the
operator for a2 user name and password, enter these in the appropriate boxes and
verify that WORKSTATION is displayed in the box labeled From:. Select the OK
butten to prompt the display of the Windows NT Desktop window.

Within the Windows NT Deskiop lecate and select (double click) the Host NT icon

to prompt the display of the Host NT window. The system is now ready to accept
host commands at the command line.

Controller Board 1 (Master)
Perform self diagnostic fest; a return of 0 ensures that serial cornnechions 1o con-

troller board 1 are sound.
SELF

Main Vacuum Test

Verify that the system vacuum sensor is connected to the AUX port on the con-
treller back panel.

Detach the vacuum ling from the back of the sorter chassis. Turn the sensor
adjustment screw CW until the LED turns cn, then CCW until the LED turns off.

Reattach the vacuum line lo the back of the sorter chassis and verify that the LED
turns on.

Prompt the current hardware sensor status of the controller.
HWST

Detach the main vacuum line from the sorler chassis.
Again, prompt the current hardware sensor slatus of the controller: the relurned

values should be different than those returned in step 1.3.1.4.
HWST

Robot Paddle Yacuum Tesl
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System

Integration:

1.3.2.1.

2-Cassette 1.3.2.2

1.3.2.3.

. 1.3.2.4.

1.3.2.5

1.3.2.6

1.3.2.7.

1.3.2.8.

1.3.2.9.

1.3.2.10.

1.3.3.

1.3.3.1.

1.3.3.2.

1.33.3.

1.3.3.6.

Section D: System Integration D"1 3

Activate paddle 1 vacuum.
SVAC111

Adjust paddle 1 vacuum sensor: 1) turn vacuum adjustment screw CW until LED
turns off; 2) turn vacuum adjustment screw CCW until LED turns on; 3) turn vacuum
adjustment screw CW until LED turns off.

Deactivate paddle 1 vacuum.
SVAC110

Activate paddle 2 vacuum.
SVAC121

Adjust paddle 2 vacuum sensor: 1) turn vacuum adjustment screw CW until LED
turns off; 2) turn vacuum adjustment screw CCW until LED turns on: 3) turn vacuum
adjustment screw CW until LED turns off.

Deactivate paddie 2 vacuum.
SVAC120

Place a small wafer on paddle 1 and initiate vacuum test to prompt turn-on value
{left) and turn-off value (right).
VACT 11

Turn paddle 1vacuum adjustment screw and repeat vacuum test until turn-on value
is 35000 (+ 5000); remove wafer.

Place a small wafer on paddle 2 and initiate vacuum test to prompt turn-on value
(lefty and turn-off value (right).
VACT12

Turn paddle 2 vacuum adjustment screw and repeat vacuum lest until turn-on
value is 35000 {+ 5000}, remove wafer.

Aligner Chuck Vacuum

Activate aligner chuck vacuum.
SVAC 211

Remove the back cover of the aligner and adjust the vacuum sensor: 1) turn
vacuum adjustment screw CW until LED turns off; 2) turn vacuum adjustment
screw CCW until LED turns on; 3) turn vacuum adjustment screw CW untii LED
turns off.

Deactivata aligner chuck vacuumn.
SVAC 210

Place a small wafer on aligner chuck and initiate vacuum lest to prompt turn-on
value (left) and turn-off value (right}.
VACT 21

Turn aligner vacuum sensor adjustment screw and repeat vacuum test until turn-
on and turn-off values are 35000 (+ 5000); remcve waler.

Replace aligner back cover.

Reference Ro dule
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SyStem 14 Ref bat th
: . 411, eference robot theta axis.
Integratlon. MREF 1 (make sure it references in all four guadrants)
2-Cassette 1.4.1.2. Disable robot paddle axis motor.
MEBL 20
\ ) 1.4.1.3. Manually swing the robot paddle over the robot, record pesition, enable robot
padadle axis moter, and reference robct padcle axis.
74, N RPOS 21
A7 MEBL 21
A . & MREF 2
1.4.1.4. Reference rabot z axis.
MREF 0
1.4.2. Reference Aligner Module
1.4.2.1. Reference aligner theta and x-axes motaors.
MREF 3
MREF 4
1.4.3. Check Array Board
1.4.3.1. Turn on the illumination and check the pixels of the array.
OUTP 4 100
ALND (128 shoulc scroll up and down the screen)
1.4.3.2. Stap the scrolling and turn off the illumination.
ESC (stops the scrolling)
QUTP 40
1.4.4. Check the upper light source on the wafer light
1.4.4.1. Turn on the light above the acrylic block.
QUTP 5100
1.4.4.2 Turn off the light source.
QUTP 50
1.4.5, Check the lower light source on the wafer light
1.4.51 Turnt on the light scurce below the light shield.
OUTP 10 100
1.4.52 Turn off the light source.
QUTP 100
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2-Cassette

N

3

N
RS

S

D-15

Section D: System Integration

System Integration: 2-Cassette

2.1.0.

2.1,

2.1.2.

213

2.1.4.

2.1.8.

2.1.9

2.1.10.

2.1.11.

2.1.12.

2.1.13.

2.1.14.

Cassette Station Leveling

On the underside of the scrter chassis, locate each casselie station's respective
z2ccess port and loosen the four fasteners located there.

Remave the sensor cable clamps that cover up the set screw holes under the
cassette stations.

Loosen the three set screws located under the cassette station until they are nol
tauching the boltom of their station.

Raise the robot z axis.
MOVA 0 .35

Disable the robot theta and paddle maotors.
MEBL 1 0
MEBL 20

Turn on robot paddle 1 vacuum and place a wafer over the vacuum port.
SVAC 111

Manually rotate the robot theta axis to swing paddle 1 and the wafer out over the
casselte stations - note that the centerline of paddle 1 must point te the center of
the robot for proper leveling. Using the wafer as a baseline, determine which
cassette station is the highest; proceed 1o level that station first.

Place three leveling blocks around the edge of the highest casselle station. Manu-
ally swing the wafer cver the cassette station. Lower the robot z axis until the
underside of the wafer makes contact with cone of the blocks.

MOVR 0 [-.001]

Adjust the three set screws under the station until the wafer makes equal cantact
with all three blocks. Once the station is level, rotate the set screw located closest
to the robot clockwise (CW) /4 lurn.

Manually swing paddle 1 and the wafer away from the station. Beginning with the
two fasteners situated farthest from the robot and proceeding in small ingcrements,
retighten the four fasteners located on the underside of the pedestal.

Manually swing paddle 1 and the wafer back over the station ard use the blocks
to ensure that it is slill level. Repeat the laveling procedure if necessary.

Manually swing paddle 1 and the wafer over the next station, keeping the same
robot z height, and perform the leveling procedure described above (2.1.9. -
2111

While supporting the wafer, turn off the vacuum to robot paddle t and remove the
wafer.
SvaC11¢0

Enable the robot thela and paddle motors.
MEBL 11
MEBL 21
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System 2.2.0 Robot Paddle Calibration
Integratlon: 221 Reference the robot theta axis.
MREF 1
2-Cassette
2.2.2. Reference the robot paddle axis.
_f MREF 2
- 2.2.3. Set the station reference flag for the robot.
/; 3 SRFL11
L
T A 224 Rotate the robot paddle axis until paddie 1 is centered over the robot,
p X MOVR 2 {t degrees]
‘ 2.2.5. Place a calibration pin into the robot calibration pin hole.

2.2.6 Raotate the robot paddle axis untii the inside edge of paddle 11 v eon actwith
calibration pin; as paddle one approaches the pin, decrease me mcre of
rotation.

MOVR 2 [* degrees]

227 Set the robot paddle reference position and paddle 1 calibration angle.
RPOS 21
MREF 2
SCAL110

2.2.8. Check to see if robot paddle 1 centers properly aver the robol
MVPC 1

2.2.9. Save settings.

SAVE
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Integration: 291

2-Cassette

LAY L

‘.\;_/’(\

2.3.2

233

234

2.3.5.

2.3.6.

2.3.7.

2.3.8.

2.3.9.

2.3.10.

2311

2.3.12.

2.3.13.

2314

2.3.15.

Sectlion D: System Integration D—1 7

RobotZ Axis Calibration

Center robot paddle 1 over the center of the robot and set the robot height (z axis)
0.1 inches.

MVPC 1

MOVA 0 .1

Rotate the robot theta axis until the robot faces cassette station A.
MOVR 1 [t degrees]

Extend paddle 1 out over cassette station A.
MOVR 2 180

Adjust the robot z axis brake timeout value.
SCAL 1 6 10000000

Place a 1 inch calibration block adjacent to the tip of the extended robot paddle.
Raise or lower the robot z axis until the height of the paddle's bottom edge matches
that of the block - as paddle 1 approaches the block downward movement shoutd
be inincrements of 001"

MOVR 0 [+/- .001]

Set the rabot z axis motor reference position.
RPOS 01

Reference the robot z axis.
MREF 0

tove the robot z axis to the newly set zero position,
MOVA 00

Center paddle 1 over the robot, then extend it out over the casselte station A; use
the calibration black to see if RPOS recorded properly.

MVPC 1

MOVR 2 180

Center paddle 2 over the robot, then extend it out over the cassetle station A;
MVPC 2
MOVR 2 180

Raise or lower the robot z axis until the height of the paddle's boltom edge is
equal to the height of the block - as paddle 2 approaches the block cowmyard
movement must be in increments of .001",

MOVR 0 [+/- .001]

Set the paddle offset and center paddtie 1 over the robat.
POFF 1
MVPC 1

Set default limits for the robot Z, theta and paddle axes.
FLIM O
FLIM 1
FLIM 2

Reset the robot z axis brake timeout value.
SCAL 16 2000000

Save seltings.
SAVE
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D'1 8 MicroVision MVT 70807 Wafer Sorer

System 2.4.0, Can Angle Calibration
Integratlon: 2.4.1. Center robot paddle 1 over the robot, prompt a reading of the rotot z axis nega-
tive limit, and move the robot z axis o a height that equals its negative limit plus i
2-Cassette o 9 i g
MVPC 1
LIMN O
MOVA 0 [negative limit + 1]
16N 242 Rotate the robot theta axis until the robot faces cassette station A
. T MOVR 1 [t degrees]
o 4
= 2.4.3. Center robot paddle 1 over the robot then extend it over casselte station A.
MVPC 1
MOVR 2 180
2.4.4. Place a calibration pin in the calibration hole on top of cassette st: A Rot

the robot theta axis in small increments unltil the paddie makes ¢ tactw -
calibration pin.
MOVR 1 [+ .12 degrees]

2.4.5. Define the world position and set the can angles for a sorter with two cassettes
FWLD 155
SCAL200
SCAL 100 -155
SCAL 110155
XPOS10
SCAL1755
SREF 1

2486, Test the settings by rotating the paddle end of the rotot to face the aligner.
SPRK 1

247. Save setlings.
SAVE
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System
Integration:

2-Cassette

N
tn
|

N
w

2.5.2.

253

2.5.6.

2.57.

2.512.

2.5.13.

2.514.

2.5.15.

25618

2517,

D-19

Section D: System Integration

Aligner Calibration

Reference all aligner axes.
SREF 2

Move aligner x axis until the chuck is positioned over the center of the module.
MOVR 4 [+/- .2 inches]

Center robot paddie 1 aver the robot and rotate the robot theta axis until the
robot's paddle end faces the aligner.

MVPC 1

MOVA10

Raise the robot z axis to a height above the aligner chuck.
MOVA 0 3.0

Extend robet paddle 1 over the aligner chuck and turn on robot paddle 1 vacuum.
MOVR 2 180
SVAC111

Manually place a wafer onto robot paddle 1. Make sure it is centered over the
chuck.

Lower the robot z axis until any part of the wafer makes contact with the aligner
chuck. Do not proceed lower than the aligner chuck as this may damage the
wafer.

MOVR 0 [t .005 inches]

Access the aligner's bottom panel and loosen the four shoulder beits if they do
nat have springs. Adjust the three aligner leveling screws until the gap between
the chuck and the wafer appears even from all vantage points. Retighten lhe
shoulder belts #f they do not have springs.

While supporting the wafer turn off paddle 1 vacuum.
sSvac11o0

Move the aligner x axis in a positive direction.
MOVR 4.2

Place a calibration pin in the calibration hole on top of the aligner's surface. Make
sure it is perpendicular to the top plale.

Move the aligner x axis in the negative direction until the calibration pin makes
contact with robot paddle 1.
MOVR 4 [-.02 inches]

Record the aligner x axis reference position, set the aligner x axis transfer posi-
tion, and reference the aligner module.

RPOS 41

XP0OS 40

MREF 4

Pull the calibration pin out of the aligner's calibration hole and park the aligner.
SPRK 2

Check to see if the aligner parked at the correct position, then center rocbot paddle
1 over the robot.
MVPC t

Set default limits for aligner x and theta axes.
FLIM 3
FLIM 4

Save seltings.
SAVE
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D"20 MicroVision MVT 7080 ™ Wafer Sorter

System 2.6.0
Integration: 261
2-Cassette
2.6.2.
| O
v i 2.6.3.
| o
2.6.4.
2.68.5.
266
2.6.7.

Setting Aligner Transfer Position

Center robat paddle 1 over the robot and rotate the robot theta axis unti) the
robot's paddle end faces the aligner.

MVPC 1

MOVA 10

Raise the robot z axis te a height above the aiigner chuck.
MOVA 0 3.5

Extend robat paddle 1 gver the aligner chuck and turn on rotot 2 1 vacuum.
MOVR 2 180
SVAC 111

Manually place a wafer onto robot paddle 1. Make sure it is cenlered cver the
chuck.

Set the aligner transfer position by repeatedly lowering the wafer until contact
with the aligner chuck is sensed.
FVAC 21

Set the default transfer heights.
SCAL22-03

SCAL 23 -.005

SCAL 24.015

SCAL 25 .03

Save settings.
SAVE

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Section D: System Integration D—2 1

System 2.7.0 Aligner Sensor Array Calibration
Integ ration: 27.1. Turn on the aligner sensor array illumination
OUTP 4 100
2-Cassette
272 Use a small flathead screwdriver to gently turn the petentiometer to maximum
brightness; be carefui not to strip the potenticmeter as its maximmum range of
) motion is only 3/4 lurn,
ey . 2.7.3. Mave the aligner x-axis until the wafer edge is centered under the aligner senscr
FA array.
X MOVR 4 [+ distance]
ao && .
: — 2.74. Prompt a display of the wafer edge location with respect to the senscr array; a

_ propesly positioned edge would read between 60 and 63. Select the ESC button
lc terminate the ALND display.
ALND

275 Adjust the aligner x-axis as needed.
MOVR 4 [+ .05]

2.7.6 Repeat steps 7.4. and 7.5, until the ALND reading falls between 60 ang &8.
2.7.7. Turn the potentiometer until ALND reading decreases by 1. Select the ESC but-
ton te terminate the ALND display.
ALND
2.7.8. Turn off aligner sensar array illurmination.
OuUTP 40
278 Autocalibrate the aligner sensor array.
ALNC 1
2.7.10. Support the wafer by hand, turn off the aligner chuck vacuum and manually re-
move the wafer.
SVAC210
2711, Save settings.
SAVE
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D'22 MicroVision MVT 7080™ Wafer Sorter

System 2.8.0, Laser Offset Setup
Integration:

2-Cassette

2.8.1 Reference all robct axes.
SREF 1

N
@
B

Set wafer mapping algorithm.
MAPA 2

2.8.3. To determine the laser offset position, first place a calibration pinin ! Wi
: hole on the top of cassette station A. Next, position a white card or: Ipoip
| md behind the pin, opposite the robot. Execute the following commands to p ition
e the robcl z and theta axes so that the robot aser is aimed at the calibration | .
o - LIMN O (returns negative limit)
- MOVA 0 [negative limit + .05 inches)
4 MOVA 1 90

264, Turn on the laser and rotate the robot thela axis until the shadow of the pin falls
directly in the center of the laser beam projected onto the paper.
LASR 1
MOVR 1 [t .2]

2.8.5. Prompt the current robot theta position and use it to set the |aser offset.
MPOS 1 (returns ¢urrent position)
SCAL 114 [90 - current position]

2.8.6. Turn the laser off.
LASR O

2.87. Save the seltings.
SAVE
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System
Integration: 591

2-Cassette 292

2.9.0.

Section D: System Integration D'23 _

Mapping Setup: Cassette Station A

2.9.3.

294,

2.9.5.

2.9.6.

29.7.

29.8.

299

2.9.10.

2911

Place a full cassette on cassette staticn A, Remove the wafer in slot 2.

Calibrate the mapping set up.
MAFPS 10

Put the wafer back in slot 2.

Map the cassette.
MAPC 10

Prompt a return cf the mapping data over a specified range of mapping angles.
SCAN10-24.2

Study the returned mapping angles and their corresponding data. Determine at
which mapping angles the cassette was correctly mapped. From among the angles
that mapped correctly, select a 1 degree range that lies midway between the
highest and lowest angles (lowest = 1.4 and highest = 3.2). Use the high and low
angles from within this range (low = 1.8 and high = 2.8} in the following proce-
dures.

-2.0 000C000000000000000000000
-1.8 0000000000000000000C00000
-1.6 0000¢00000000000000000000
-1.4 000C000000000000000000000
-1.2 0C00000000000000000000000
-1.0 0000000000000000000000000
-8 0000000000000C00000000000
-6 0000000000000000000000000
-4 00000000000001 10000010000
-2 001110100000111010001C010
1.0 1010001101100110100100100
1.2 1011101001111110100100111
1.4 AR AR AR R RR RN
1.6 IRARRRRERRRRRARRRREE AR
1.8 SRR R RRR R R AR R R RN
20 Tt Tt 111111111
22 Tt
24 IAREREER R R A RRRERR Y|
2.6 IR AR R R R R R R
2.8 SURRRR AR ERRRERRERE
3.0 MMt T
3.2 IR R R AR RN AR
3.4 1010111001011110100110111
3.6 0010011001001100110100100
3.8 0000000000000001000100100
4.0 0000000000000000000000000

Sel the low mapping angle
SCAL 10 1 [low angle value]

Set the nigh mapping angle
SCAL 10 2 [high angle value]

Auto calibrate the best mapping slart positicn.
MAPH 10

Map the cassette and check the accuracy of returned data.
MAPC 10

Save the settings
SAVE
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D_24 MicroVision MVT 7080™ Wafer Sorter

System 2.10.0.
Integration: 2101,
2-Cassette 2102,
‘ 2.10.3
] 7 K 2.10.4
22N

N 2.10.5

} 2106

2.10.7.

2.108.

2.10.9.

2.10.10.

2.10.11.
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Mapping Setup: Cassette Station B

Piace a full casselte on cassette station B. Remove the wafer in slot 2

Calibrate the mapping set up.

MAPS 11

Put the wafer back in slot 2.

Map the casselle.

MAPC 11

Prompt a return of the mapping data over a specified range of mapping argles.

SCAN11-24.2

Study the returned mapping angles and their corresponrding data. Deternt e 1t
which mapping angles the casselte was correctly mapped. From z .
that mapped correctly, select 2 1 degree range that lies midway L tweer
highest and lowest angles (lcwest = 1.4 and highest = 3.2). Use the high:
angles from within this range (low = t.8 and high = 2.8) in the following ¢

dures.

LLULLLN
ohbmmo

oo
O

POR) ek 0 o
NomonoN

00000000000000C0000000C00
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000C000C00
000000000000000000000C000
0000000000000110COCO 10000
0011101000C111010001C010
1G10001101100110700100100
10111010011111101001001 11
AR NRE AR RRRRRRRRRRERE!
Tt
INARARARRELERRRRERERRRRRE]
Tt Tt 111
(AR AR RRERRE
Mttt n
IRRERRE R ERRR R RRRER
IRERRRRER AR R R R A RARRE
IRAARRREEER R AR R R RRRR RN
AR R R R RER R
1010111001011110100110111
G¢0100110010011001101C2100
00000000C00000010001C0100
00000000C000C0C00000CO00O0

Set the low mapping angle
SCAL 11 1 [low angle value]

Set the high mapping angle
SCAL 11 2 [high angle value}

Auto calibrate the best mapping start pasition.

MAPH 11

Map the cassette and check the accuracy of returned data.

MAPC 11

Save the sellings

SAVE



System 2.11.
Integration:

2-Cassette 211

2.11

211

4.

3.

2.11.6.

21

T

2.11.8.

2119

211

211,

2.11.

211,

211

2.11,

2.1

2.1

2.11.22

.18,

19

.20.

21

Section D: System Integration D"25

Setting Wafer Transfer Positions: Cassette Station A

Place a cassette with wafers mn positions 1, 2, 24 and 25 onto cassette siation A.

Idap the casselte,
MAPGC 10

Find the negative limit and move the robot 2 axis to a pasition slightly above it
LIMN 0
MOVA 0 [negative limit + 1]

Extend robot paddle t into the cassette helow wafer t.
WEOO 1011

Repeatedly raise robot height until vacuurm contact with wafer 1 is sensed.
FVAC 10 1 (repeat until contact is made)

Remcve paddle 1 frem the cassette.
WOOR 1011

Establish robot paddle 1 offsat. Repeat the following precedure (11.8. - 11.13.)
until paddle 1 is centered between wafers 1 and 2.

hMove the robot z-axis to the wafer 2 drop-off height.
wDOO 1021

Disable the robot theta axis motar.
MEBL 10

Manually swing robot paddle 1 into cassetie between wafers 1 and 2.

Adjust paddle 1 offset position.
SCAL 10 6 (+.003]

Manually swing robot paddle 1 out of the cassette and center it over the robat,

Enable the robot theta axis motor.
MEBL 11

Check / adjust wafer pitch. Repeat the following procedure (11 .15, - 11.21. ) until
paddle 1 is centered between wafers 24 and 25.

Move the robot z-axis o the wafer 25 drop-off height.
wDOO 10251

Disable the robot theta axis motaor.
MEBL 10

tanually swing robot paddle 1 into the cassette between wafers 24 ang 25.

Adjust the wafer pitch.
SCAL 1017 [+ .0001]

Manually swing paddle-axis cut of cassette and center over rotot.

Enable robot theta-axis.
MEBL 11

Map the cassette and check results for accuracy.
MAPC 10

Save Settings.
SAVE
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D"‘26 MicroVision MVT 7080™ Wafer Scrter

System

2.12.0.

Setting Wafer Tran:  r Positions: Cassette Station B

Integration: 2191,

2-Cassette 2129

2.12.3.

2124,

2.12.5.

2.12.6.

2.12.7.

2.12.8.

2.12.9.

2.12.10.

21211,

21212,

2.12.13.

21214,

2.12.15,

2.12.16.

21217,

2.12.18.

2.12.19.

2.12.20.

2.12.21.

21222

Place a cassette with wafers in positions 1, 2, 24 and 25 onto cassette station B.

Map the cassette.
MAPC 11

Find tne negative limit and move the robol z axis to a position slightly above it.
LIMN 0
MOVA 0 [negative limit + .1]

Extend rohot paddle 1 into the cassette betow wafer 1.
WEQO 1111

Repeatedly raise robot heignt until vacuum contact with wafer 115 sensed.
FVAC 111 (repeat until contact is made)

Remove paddle * from the cassette.
WOOR 1111

Establish ropot paddle 1 offsel. Repeat the following procedure (12.8. - 12.13.}
until paddle 1 is centered between wafers 1 and 2.

Move the robot z-axis to the wafer 2 drop-off height.
wDOO 11 21

Disable the robet theta axis motor.
MEBL 10

Manually swing robot paddle 1 into cassette between wafers 1 and 2.

Adjust paddle 1 offset position.
SCAL 11 6 [+ .003]

Manually swing robot paddle 1 out of the cassette and center 1t over tha robot,

Enable the robot theta axis motor.
MEBL 11

Check / adjust wafer pitch. Repeat the following procedure (12.15. - 12.21.) until
paddie 1 is centered between wafers 24 and 25.

Move the robot z-axis to the wafer 25 drop-off height.
WDOO 11 251

Disable the robot theta axis motor.
MEBL 10

Manually swing rabot paddle 1 into the cassette between wafers 24 and 25.

Adjust the wafer pitch.
SCAL 1117 [£.0001]

Manually swing paddle-axis out of cassette and center over robot.

Enable robot theta-axis.
MEBL 11

Map the cassette and check resuits for accuracy.
MAPC 11

Save Settings.
SAVE
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System
Integration:

2-Cassette /
Bright Light

s
Py

—

Section D: System Integration D_27

2-Cassette / Bright\ Light System Setup & Integration Sequence:

Initial Power-Up & Hardware Check:

1.1.0.

1.2.1.
1.2.2.

A-Ad#
0t oo b
L 0 b —

AAAAAAA
BB B
~ Wb wr =

System Power-Up .. .. ..

Controller Board Board 1 Test ... ... ..
Controller Board Board 2 Test . .. ... ... ... .

Main Systern Vacuum Test . ... .. e
Robot Paddle Vacuum Test .. ... ...
Aligner Chuck Vacuum Test ... .. ...
Bright Light Chuck Vacuum Test .. ... ... ... ... . ... ... ... ...
Wafer Flipper Vacuum Test . ... ... .. . .

Robot Module Reference . ... ... .
Ahgner Module Reference ... ... ... .. .
Aligner Array Board Check ... ... ...
Aligner Upper Light Source Check .. .. ... .. ... .. ... .. e
Aligner Lower Light Source Check . ... .. ... .. ... ... . .. ... .. R
Bright Light Medule Reference .. ... .. . ...
Bright Light lllumination Check .. ... ... .. ... .. .. ... ... ..

System Integration:

2.1.0.

2.2.0.
2.3.0

2.4.0

A
N a0

NENFRYN
oo
O v R
[ T e oo B i ]

o
o

N —
=3

Casselte Station Leveling .. .. ... ..

Robot Paddle Calibration .. ... ... .. . . . . .
Robot Z Axis Calibration ... .. ... . .

Can Angle Calibration .. .. ...

Aligner Calibration ... ... ... . e
Selting Aligner Transfer Position .. ... .. .. ... ... . ... e
Aligner Sensor Array Calibration .. ... ...

Laser Offset Selup . .. ... . e

Mapping Setup; Cassette Station A ... ... ... .. L. [
Mapping Setup: Cassette Staton B ... ... ...

Transfer Positions: Cassette Station A ... ... ... ... ... ... ... ...
Transfer Positions: Cassette StationB . .. .. ... ... . ... . ... ... .. .. ..., .

Joystick Calibration .. ... e
Bright Light Leveling & Transfer Heights (without Wafer Flipper) ....... ... .....
Bright Light Leveling & Transfer Heights (with Wafer Flipper) ... ... .. ... ... ..
Wafer Flipper Leveling & Transfer Positions ... ... .. ... ... ... ... ... .
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D‘28 MicroVision MVT 7080 ™ Wafer Sorter

System
Integration:

2-Cassette /
Bright Light

Initial Power-Up & Hardware Check: 2-Cassette with Bright Light

1.1.6.

1.3.1.1.

1.3.1.2.

1.3.1.3.

1.3.1.4.

1.3.1.5

1.3.1.6

1.3.2.

System Power-Up
Set the controller On/Off switch to the On pasition

Make sure E-Stopis pulled out and turn the system On/Off switch clockwise as far
as it will go to power up the controller — note that the On/Off swiich wall return to
position midway between the Off and Cn labets, Wait 20 seconds and again* n
the system On/Off switch clockwise as far as it will go to activate system motor.

Power-up the VGA color monitor.

Power-up the system PC. The comnputer will scar for a keytoeard, mouse and
viruses, check the integrity of the hard drive, and load Windows NT

Cnce Windows NT has loaded, a Welcome window will .~ r, prar pting the
operator for a user name and password; enter thesse in the appropriate  oxes and
verify that WORKSTATION is displayed in the box labeled From:. Select the OK
button to prompt the display of the Windows NT Desktop window.

Within the Windows NT Desktop locate and select (double click) the Host NT icon
to prompt the display of the Host NT window. The system is now ready lo accept
hast commands at the command line.

Controller Board 1 (Masler)

Switch to contfrofler channel 1 and perform self diagnostic test; a return of 0
ensures that serial coennections to controller board 1 are sound.

CHAN 1

SELF

Controller Board 2 (Slave)

Switch to controller channe! 2 and perform sell diagnestic test; a return of 0
ensures that serial connections to controller board 2 are scund. Switch back to
controller channel 1.

CHAN 2

SELF

CHAN 1

Main Vacuum Test

Verify that the system vacuum sensor is connected to the AUX porton U n-
troller back panel.

Detach the vacuum line from the back of the sorter chassis. Turn the se sor
adjustment screw CW until the LED turns cn, then CCW until the LED tw.. nff

Reattach the vacuum line to the back of the sarter chassis and verify that the LED
turns on.

Prompt the current hardware sensar status of the controller.
HWST

Detach the main vacuum line from the sorter chassis.
Again, prompt the current hardware sensor status of the controller; the returned

values should be different than those returned in step 1.3.1 4
HWST

Robot Paddle Vacuum Test
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System
integration:

2-Cassette /

1.3.2.1.

1.3.2.2.

Bright Light

1.3.2.3

1.3.2.4.

- 1.3.2.5

1.3.2.6.

1327,

1.3.2.8

1.3.2.9.

1.3.2.10.

1.3.3.3.

1.3.3.4.

1.3.3.5.

1.3.3.6.

Section D: System Integration D'29 :

Activate paddle t vacuum.
SVAC 111

Adjust paddle 1 vacuum sansor: 1) turn vacuum adjustment screw CW until LED
turns off; 2) turn vacuum adjustment screw CCW until LED turns on; 3) turn vacuum
adjustment screw CW until LED turns off.

Deactivate paddle 1 vacuum.
SVvAC110

Activate paddie 2 vacuum.
SVAC 121

Adjust paddie 2 vacuum sensor: 1) turn vacuum adjustment screw CW until LED
turns off; 2) turn vacuum adjustment screw CCW until LED turns on; 3) turn vacuum
adjustment screw CW until LED turns off.

Deactivate paddle 2 vacuum,
SvaCc120

Place a small wafer an paddle 1 and initiate vacuum test to prompt turn-on value
{lefty and turn-aff value (right).
VACT 11

Turn paddle 1vacuum adjustment screw and repeat vacuum test until turn-on value
is 35000 (£ 5000Q}; remove wafer.

Place a small wafer on paddle 2 and initiate vacuum test to prompt turn-on value
(lefty and turn-off value (right).
VACT 12

Turn paddle 2 vacuum adjustment screw and repeat vacuum test until turn-on
value is 35000 (+ 5000); remave wafer.

Aligner Chuck Vacuum

Activate aligner chuck vacuum.
SVAC 211

Remove the back cover of the aligner and adjust the vacuum sensor: 1} turn
vacuum adjustment screw CW until LED turns off; 2) turn vacuum adjustment
screw CCW until LED turns on; 3) turn vacuum adjustment screw CW until LED
turns off.

Deactivale aligner chuck vacuum.
SVAC210

Place a small wafer on aligner chuck and initiate vacuum test to prompt turn-on
value (left) and turn-off value (right).
VACT 21

Turn aligner vacuum sensor adjustment screw and repeat vacuum tesi until turn-
on and turn-off values are 35000 {+ 5000); remove wafer.

Reptace aligner back cover.
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D"30 MicroVision MVT 7080™ Wafer Sorter

System

Integration:

134,

1.

[

A1

2-Cassette / 1.3.4.2
Bright Light

1.3.4.3.

! 1.3.4.4.

-
L2+
ith

1.3.5.3.

1.3.54.

1.3.5.5.

_,
B

1.4.1.2.

1.4.1.3.

Bright Light Vacuum

Remove the guard on the bnght light by unscrewing the three ¢ 4 fasle

Remove the access panel from the bright light gimbal housing — this pa is
distinguishable by its two threaded sensor access holes. The bright ight vac um
sensor is tocated on the left side of the module while the flipper vacuum sens.r is
located on the right.

Position the bright light chuck until it agpears level
MOVR 7 +
MOVR 8 +

Place a small wafer on the bright light chuck and initiate a vacuum test to prompt
turn-on value {Jeft} and turn-off value (right).
VACT 31

Turn bright light vacuum senscr adjustment screw and repeat vacuum test until
turn-on and turn-off values are 35000 (£ 5C00); remcve wafer.

Wafer Flipper Vacuum

Remove the access panel from the bright light g Il housing —t I is
distinguishable by its two threaded senscr accesst i 5. Thebrightl  tvac m
sensor is located on the left side of the moduie while the flipper vacuum scas
located cn the right.

Switch tc centroller channel 2.
CHAN 2

Move the flipper up until it clears the top surface of the bright light chuck
MOVR 19 1

Place a wafer cver the vacuum ports of the flipper and hold it into position with
your hand.

Place a wafer over the vacuum ports of the flipper and hold it into posit -
nand. Initiate a vacuum test to prompt turn-cn value (left} and turn-off va e
(right).

VACT 32

Turn fiipper vacuum sensor adjustment screw and repeat vacuum test + atn © -
on and turn-cff values are 50000 (+ 5000); remove wafer.

Park the bright light module
SPRK 3

Switch to controller channel 1.
CHAN 1

Reference Rohot Module

Reference robot theta axis.
MREF 1 (make sure it references i all four quadrants)

Disable robot paddle axis motor.
MEBL 2 0

Manually swing the rcbet paddle cver the rcbot, record position, enable rotol
paddle axis moter, and reference robot paddle axis

RPOS 21

MEBL 2 1

MREF 2
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Section D: Syslem Integration D'3 1

System 1.4.1.4 Reference robot z axis.
: . MREF 0
Integration:
2-Cassette /
Br|ght |_|ght 1.4.2. Referance Aligner Module
- 1.4.2.1. Reference aligner theta and x-axes motors.
™, MREF 3
) MREF 4
i v
.7
o
NS _ 1.4.3, Check Array Board
1.4.3.1. Turn on the illuminaticn and check the pixels of the array.
OUTP 4 100
ALND (128 should scroll up and down the screen)
1.4.32. Stop the scrolling and turn off the illumination.
ESC {slops the scrolling)
QUTP 40
1.4.4. Check the upper light source on the wafer light
1.4.4.1. Turn on the light above the acrylic block.
QUTP 5100
1442 Turn off the light source.
OuUTP 50
1.4.5. Check the lower light source on the wafer light
t.4.51. Turn an the light source below the light shielg.
OUTP 10 100
1452, Turn off the light source.
OuUTP 100
1.4.6. Reference Bright Light Module
1.4.6.1, Reference all bright light anc flipper axes.
MREF 7
MREF 8
MREF 9
MREF 19
1.4.6.2. Reference bright light station.
SREF 3
1.4.7. Bright Light lllumination Check
1.4.7.1. Turn high-intensity lamp on then off.
OUTP 6 100
QUTP 60
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System System Integration: 2-Cassette with Bright Light
Integration:
2.Cassette / 2.1.0. Cassette Station Leveling

Bright Light 2.0.1.

2.1.7.

2.1.8.

2.1.10.

2111

2112

2113

2.1.14.

On the underside of the sorter chassis, Iccate each cassette slation's respective
access port and [ogsen the four fasteners located there.

Remove the sensor cable clamps that cover up the sel screw holes urder the
cassette stations.

Loosen the three set screws located under the cassette staticn until they are not
touching the bottom of their station.

Raise the robot z axis.
MOVA 0 .35

Disable the robot thela and paddle motors.
MEBL 10
MEBL 20

Turn on robot paddle 1 vacuurn and place a wafer over the vacuum part.
SVAC 111

Manually rotate the rebot theta axis to swing paddle 1 anc the waferoutc  r*'
casseilte stations - note that the centerline of paddie 1 must point (o the ¢ “for of
the robot for proper leveling. Using the water as a baseline. defermine w
casselte station 1s the highest; proceed to level that station first.

Place three leveling blocks around Lhe edge of the highest cassetie station. M

ally swing the wafer over the cassette station. Lower the robot z axis ur . the
underside of the wafer makes contact with one of the blocks.

MOVR 0 [- .001]

Adjust the three set screws under the station until the wafer mz” R
with ali three blocks. OCnce the station is level, rolate the set screw located  »-
est to the robot clockwise (CW) 1/4 turn.

Manually swing paddle 1 and the wafer away from the station. B« 1ning with the
two fasteners siluated farthest from the robot and proceeding in - a increments,
retighten the four fasteners located on the underside of the peoestan.

Manually swing paddle 1 and the wafer back over the stationand L tt 31~
to ensure that itis still level. Repeat the leveling procedure if ne ~ iy,

Manually swing paddle 1 and the wafer over the next station, k&~ Jthes
robot z height, and perform the leveling procedure described abc.e (2 1.0, -
2.1.11.

While supporting the wafer, turn off the vacuum to robol paddle 1 and remove the
wafer.
SVAC110

Enakble the rebot theta and paddle motors.
MEBL 11
MEBL 21
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System

Integration:; 51

2-Cassette /
Bright Light 2.2.2.

2.2.3.

2.2.4.

22.5.

2.2.6.

2.2.7.

228

229

Section D: System Integration D'33

Robot Paddle Calibration

Reference the robot theta axis.
MREF 1

Reference the robol paddle axis.
MREF 2

Set the station reference flag for the rohot.
SRFL11

Rotate the robot paddle axis until paddle 1 is centered over the robot.
MOVR 2 [t degrees]

Place a calibration pin inlo the robat calibration pin hole.

Rotate the robot paddle axis until the inside edge of paddle 1 makes cantact with
calibration pin; as paddle one approaches the pin, decrease the increment of
rotation.

MOVR 2 [* degrees]

Set the robot paddle reference position and paddle 1 calibration angle.
RPOS 21

MREF 2

ScaL110

Check to see if robot pacdle 1 centers properly over the robot.
MVPC 1

Save setlings.
SAVE
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System

Integration:

23.1.

2-Cassette /
Bright Light

232

2.3.3.

2.3.4.

2.3.5.

2.3.6.

2.37.

2.3.10.

2311

2312

2313

2.3.14,

2.3.15.

Robot Z Axis Calibration

Center robot paddle 1 over the center of the rotbat and set the robol height {7 axis)
to .1 inches.

MVPC 1

MOVA 0 .1

Rotate the robot theta axis until the rabot faces casselte station A.
MOVR 1 [t degrees]

Extend paddle 1 out over casselte station A,
MOVR 2 180

Adjust the rebot z axis brake imeout value.
SCAL 1610000000

Place a 1 inch calibration block adji  :nl 1e the tip of the extend =~~~ 1 S
Raise ar lower the robot z axis until tt “tofthe paddle’st sttor - ~p b
that of the bleck - as paddle 1 appreache. the block downy wd .. . . nlg ©

be in increments cf 001",
MOVR 0 [+/-.001]

Set the robot z axis motor reference position.
RPOS 01

Reference the robot z axis.
MREF 0

Maove the robot z axis to the newly set zero position.
MOVA 0O

Center paddle t gver the robot, then extend it out over the casselte station A; use
the calibration block to see if RPQS recorded properly.

MVPC 1

MOVR 2 180

Center paddie 2 over the robot, then extend it out over the casselle slation A;
MVPC 2
MOVR 2 180

Raise ar lower the robol z axis until the height of the paddle’s tottom edge is
equal to the height of the block - as paddle 2 approaches the block downward
movement must be in increments of .001".

MOVR 0 [+/- .001]

Set the paddie offsel and center paddle 1 over the rabot.
POFF 1
MVPC 1

Set default limits for the robot Z, theta and paddle axes.
FLIM O
FLIM 1
FLIM 2

Reset the rabot z axis brake timeout value.
SCAL 16 2000000

Save seltings.
SAVE
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System 2.4.0
Integration: 2.4.1.
2-Cassette /
Bright Light
e 242
N 2.4.3.
(\ v
2.4.4,
2.45.
2.4.6.
2.4.7.

Section D: System Integration D—35

Can Angle Calibration

Center robot paddle 1 over the robot, prompt 2 reading of the robet z axis nega-
tive mit, 2nd move the robot z axis to a height that equals its negative limit plus .1
inches.

MVPC 1

LIMN O

MOVA 0 [negative limit + .1]

Rotate the robot theta axis until the robot faces cassette station A.
MOVR 1 [t degrees]

Center robot paddle 1 over the robot then extend it over cassette station A.
MVPC 1
MOVR 2 180

Piace a calibration pinin the calibration hole on top of cassette staticn A. rotate
{he robct theta axis in small increments unlil the paddle makes centact with the
calibration pin.

MOVR 1 [* .12 degrees]

Define the world position and set the can angles for a scrter with two cassettes
and a bright light module:

FWLD 90

SCAL200

SCAL 30140

SCAL 100 -20

SCAL 11 0 -140

XPOS10

SCAL1755

SREF 1

Test the seltings by rotating the paddle end of the robot to face the aligner.
SPRK 1

Save settings.
SAVE
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System
Integration:

2.5.0,

2-Cassette /
Bright Light 2.5.2

254

2.5.6.

2.5.17.

Aligner Calibration

Reference all aligner axes.
SREF 2

Move aligner x axis until the chuck is positioned over the center of the medule.
MOVR 4 [+/- .2 inches]

Center robot paddle 1 over the rcbot and rotate the robot theta axis until the
robect's paddle end faces the aligner.

MVPC 1

MOVA 10

Raise the rabot z axis to a height above the aligner chuck.
MOVA 0 3.0

Extenc robot paddle 1 gver the aligner chuck and turn on rebot | ely 1.
MOVR 2 180
SvaC111

Manually place a wafer onto robot paddie 1. Make sure it is centered ov-r "
chuck.

Lower the robot z axis untit any part of the wafer makes contact with the . S
chuck. Do not proceed lower than the aligner chuck as this may damac
wafer.

MOVR 0 [+ .005 inches]

Access the aligner's bottom panel and lcosen the four shoulderb ts F' ey ot
have springs. Adjust the three aligner leveling screws until the ¢ 1 2twer 1
chuck and the wafer appears even from all vantage points. Reti ]

der bolls if they do not have springs.

While supporting the wafer turn off paddle 1 vacuum.
SVAC110

Move the aligner x axis in a positive direction
MOVR 4 .2

Place a calibraticn pin in the cafibration hale on top of the aligner's surface. Make
sure it is perpendicular 1o the top plate.

Move the aligner x axis in the negative direction until the ¢ licn pinr
contact with robot paddle 1.
MOVR 4 [-.02 inches]

Record the aligner x axis reference position, set the aligner x axis tr~ =~r posi-
tion, and reference the aligner module.

RPOS 4 1

XPOS40

MREF 4

Pull the calibration pin out of the aligner’s calibration hole and park the aligner.
SPRK 2

Check to see if the aligner parked at the correct position, then center robot paddle
t over the robot.
MVPC 1

Set default limits for aligner x and theta axes.
FLIM 3
FLIM 4

Save sellings.
SAVE
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System
Integration:
2-Cassette /
Bright Light

2.6.2.

2.6.3.

26.4.

2.6.5.

2.6.6.

2.6.7.

Section D: System Integration D‘37 '

Setting Aligner Transfer Pesition

Center robot paddle 1 over the robot and rotate the robot theta axis until the
robot's paddle end faces the aligner.

MVPC 1

MOVA 10

Raise the robot z axis to a height above the aligner chuck.
MOVA 0 3.5

Extend robot pacdie 1 over the aligner chuck and turn an robot paddle 1 vacuum.
MOVR 2 180
SVAC111

Manually place a wafer onto robot paddle 1. Make sure it is centered over the
chuck.

Set the aligner transfer position by repeatedly lowering the wafer until contact
with the aligner chuck is sensed.
FVAC 21

Sel the default transfer heights.
SCAL22-03

SCAL 2 3 -.005

SCAL 24.015

SCAL25.03

Save settings.
SAVE
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System 2.7.0.

Integration:

2-Cassette /
Bright Light 27.2

2.7.3.

’ 2.74.

2.7.5.

2.7.6.

2.7.7.

2.7.8.

279

2.7.10.

2.7.11.

Aligner Sensor Array Calibration

Turn on the aligner senscr array illumipation
OUTP 4 100

Use a small flathead screwdriver to gently turn the potenticmeler o maximum
brightness; be careful not to strip the potentiometer as its maximum range of
motion is only 3/4 turn.

NMove the aligner x-axis until the wafer edge is centered under the aligner sensor
array.
MOVR 4 [+ distance]

Prompt a display of the wafer edge location with respect to the sensor array; 2
properly pesitioned edge would read between 60 and 68. Select the ESC button
to terminate the ALND display.

ALND

Adjust the aligner x-axis as neeced.
MOVR 4 [+ ,05]

Repeat steps 7.4. and 7.5. until the ALND reading falls between 60 and 68.

Turn the potentiometer until ALND reading decreases by 1. Select the ESC but-
ton to terminate the ALND display.
ALND

Turn off aligner sensor array illumination.
OuUTP 40

Autocalibrate the aligner sensor array.
ALNC 1

Support the wafer by hand, turn off the aligner chuck vacuum and manually re-
move the wafer,
SVAC210

Save setlings.
SAVE
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System
Integration:
2-Cassette /
Bright Light

2.8.2.

2.83.

2.8.4.

2.8.5.

2.8.6.

2.8.7.

Section D: System Integration D'39

Laser Offset Setup

Reference all rohot axes.
SREF 1

Sel wafer mapping algorithm.
MAPA 2

To determine the laser offset position, first place a calibration pinin the calibration
hole on the top of casselie station A. Next, position a white card or slip of paper
behind the pin, opposite the rebot. Execute the following commands te posilion
the robot z and theta axes so that the robet laser is aimed at the calibration pin.
LIMN 0 {returns negative limit)

MOVA 0 [negative limit + .05 inches]

MOVA 1 90

Turn on the laser and rotate the robot theta axis until the shadeow of the pin falls
directly in the center of the laser beam projected onto the paper.

LASR1

MOVR 1 [+ ,2]

Prompt the current robot theta position and use it 1o set the laser offset.
MPOS 1 (returns current position)
SCAL 114 [90 - current position]

Turn the laser off.
LASR O

Save the setlings.
SAVE
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System

Integration:
2-Cassette /

291

2.8.2.

Bright Light

2.9.3.

2.94

29.7.
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Mapping Setup: Cassette Station A

Place a full cassette on cassette station A. Remove the wafer in slot 2

Calibrate the mapping set up.

MAPS 10

Put the wafer back in slot 2.

Map the casselte.

MAPC 10

Prompt a return of the mapping data over a specified

SCAN10-24 2

Study the returned mapping angles and their corresponding data. Determine at
which mapping angles the cassette was correctly mapped. From amon~ tha ap-te
that mapped correctly, select a 1 degree range that lies midway L twe
highest and lowest angles {lowest = 1.4 and highest = 3.2). Usethel

angles from within this range (low = 1.8 and high = 2.8) in the following

dures.

LAl
oONDBOXOD

v
& Oy o

NoOmobNooO RO N

CWRNNNNN = o o

e
[w=Repgp =Y

&
o

(000000C0G0000C00000GC000
0000G0000000000000C000000
00003000000000000000000C0
00000C0000C000000000C0GC0
00000000C0C000000C0000C00
(0000000000C0000000000C00
C000C0000000000000004000CC
0CGC0000000000000C000GNC00
0CCO000000000110C00010C0O0
C011101G0CGO111010001C010
10100011G1100110100100100
10111010011111101001C0111
AR R AR RRR R R RE
IR R RN R AR R R
M1t
AARRRR AR RRERRRRRRERRRR N
(AR R AR EEERRRERERRER
M1 It
(ARARREERRREERERARRARRRRE
ARARRELERRERARRRRRRRRERE!
IARRRREARR R AR AR R R AR RER
IARE RN AR A AR AR R R R R
1010171001011110100110111
0010011001001100110100100
0C0C000000090001CC0100100
G000C0000000000000CC00CA0

Set the low mapping angle
SCAL 101 [low angle value]

Set the high mapping angle
SCAL 10 2 [high angle value]

Auto calibrate the best mapping start position.

MAPH 10

Map the cassette and check the accuracy of returned data.

MAPC 10

Save the settings

SAVE

of mapping &



Section D: System Integration D‘4 1

System 2.10.0. Mapping Setup: Cassette Station B
Integrat[on: 2.10.1. Place a full cassette on cassetle staticn B, Remove the wafer in slot 2.
2—Cassgtte / 2.10.2, Calibrate the mapping set up.
Bright Light MAPS 11

- 2.10.3. Put the wafer back in slot 2.

’ , 2.10.4. Map the cassette.
SN MAPC 11
f\‘ o 2.10.5. Prompt a return of the mapping data over a specified range of mapping angles.
U SCAN11-24.2
2.10.6. Study the returned mapping angles and their corresponding data. Determine at

which mapping angles the cassette was correctly mapped. From among the angles
that mapped correctiy, select a 1 degree range that lies midway between the
highest and lowest angles (lowest = 1.4 and highest = 3.2). Use the high and low
angles from within this range (low = 1.8 and high = 2.8) in the following proce-
dures.

0000000000000000000000000
000000000000C0000000C0000
0000000000000000000000000
00000000000000C0000000000
00000000000000C0000000000
00000000000000C0000000000

— 2 2 g a N
oONPEO@O

-8 0000000000000000000000000
-6 0000000000000000000000000
-4 0000000000000110000010000
-2 0011101000001110100010010
1.0 1010001101100110100100100
1.2 1011101001111110100100111
1.4 IRRERRERRERREEARAREARRREE
1.6 T 1111111111111 1411
1.8 MMMt 1111 T
2.0 IRRRRERERRREARER RN AR
2.2 IRRRRERERRRERERRREARREERE
2.4 Tt 1Tt 1111 11111111
2.6 IR ARRRRERREERERREARARRA RN
2.8 IR ERERERE R AR R
3.0 MMM NI I I 11111111
3.2 M1 I Tt eI
3.4 1010111001011110100110111
3.6 0010011001001100110100100
3.8 0000000000000001000100100
4.0 0000C00000000000000000000

2.10.7. Set the low mapping angle
SCAL 11 1 [low angle value]

2.i10.8. Set the high mapping angle
SCAL 11 2 [high angle value]

2.10.9. Auto calibrate the best mapping start position.
MAPH 11

2.10.10. Map the cassette and check the accuracy of returned data.
MAPC 11

2.10.11. Save the settings
SAVE
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System

Integration:
2-Cassette /

2.11.0,
2111,

2.11.2.

Bright Light

AN

2

N

2.11.3.

2.11.4

2.11.5.

21186

211.7.

2,11.8.

2.11.9

2.11.10.

21111,

21112

2.11.13.

21114

2.11.18.

2.11.20.

2.1.21

211.22.

Setting Wafer Transfer Positions: C rtte Station A

Place a cassette with wafers in positions t, 2, 24 and 25 onlo casselte staticn A.

Map the cassette.
MAPC 10

Find the negative limit and move the robot z axis to a position slightly above it
LIMN 0
MOVA @ [negative limit + .1]

Extend robot paddle 1 into the cassetlte below wafer 1.
WEOO 1011

Repeatedly raise rohot height until vacuum contact with wafer 1 is sensed.
FVAC 101 (repeat until contact is made)

Rermove paddle 1 from the cassette.
WOOR 1011

Establish robot paddle 1 offset. Repeat the following procedure (11.8. - 11.13 )
until padale tis centered between wafers 1 and 2.

Move the robot z-axis to the wafer 2 drop-off height.
wWDOO 1021

Disable the robot theta axis motor.
MEBL10

Manually swing robot paddile 1 into casselte between wafers 1 and 2.

Adjust paddle 1 offset position. -
SCAL 10 6 [+ .003]

Manually swing rabot paddle 1 oul of the cassette and center it over the robot.

Enable the robot theta axis motor.
MEBL 11

Check / adjust wafer pitch. Repeat the following procedure (11.15. - 11.21.) until
paddle 1 is centered between wafers 24 and 25.

Move the robet z-axis 1o the wafer 25 drop-off height.
WwDOO 10 251

Disable the robot theta axis motor.
MEBL 10

Manually swing robct paddle 1 inlo the cassette tetween walers 24 and 25.

Adjust the wafer pitch.
SCAL 1017 [t .0001]

Manually swing paddle-axis out of cassette and center over robot.

Enable robot theta-axis.
MEBL 1 1

Map the cassette and check resulls for accuracy.
MAPC 10

Save Settings.
SAVE
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System
Integration:

2-Cassette /
Bright Light

Section D: System Integration D‘43

2.12.0. Setting Wafer Transfer Positions: Cassette Station B
2.12.1. Place a cassette with wafers in positions 1, 2, 24 and 25 onto cassette siation B.
2.12.2. Magp the casselte.
MAPC 11
2.12.3. Find the negative limit and mave the rabot z axis 1o a position slightly above it.
LIMN O
MOVA 0 [negative limit + .1]
2124, Extend robot paddle 1 into the casselte below wafer 1,
WEQO 1111
2.12.5. Repeatedly raise robot height until vacuum contact with wafer 1 is sensed.
FVAC 111 ({repeat until contact is made)
2.12.6. Remove paddle 1 from the casselte.
WOOR 1111
2.12.7. Establish robot paddle 1 offset. Repeat the following procedure (12.8. - 12.13.)
until paddle 1 is centered between wafers 1 and 2.
2.12.8. Move the rabot z-axis 1o the wafer 2 drop-aff height.
WDOQ0 11 21
2.12.8. Disable the rabet theta axis motor.
MEBL10
2.12.10. Manually swing robot paddle 1 into cassette between wafers * and 2.
2.12.11. Adjust paddle 1 offset position.
SCAL 11 6 [+ .003]
212,12 Wanually swing robot paddle 1 out of the cassette and center it over the robot.
2.12.13. Enable the robat theta axis molor,
MEBL 11
212.14. Check / adjust wafer pitch. Repeat the following procedure (12.15. - 12.21.) uniil
paddle 1 is centered between wafers 24 and 25.
21215, Move the robot z-axis to the wafer 25 drop-off height.
WwDOO 11 251
2.12.16. Disable the robot theta axis motor.
MEBL 10
21217 Manually swing robot paddie 1 into the casseite between wafers 24 and 25.
2.12.14. Adjust the wafer pitch.
SCAL 1117 [+ .0001)
2.12.19. Manually swing paddle-axis out of casselte and center over robot.
2.12.20, Enable robot theta-axis.
MEBL 11
212.21. Map the cassette and check results for accuracy.
MAPC 11
2.12.22. Save Settings.

SAVE
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System 2.13.0, Joystick (it ation

lntegration: 2.13.1. Exit Host NT software and start workstation software.

2_Cassette / 2.13.2. Enabie the bright light optlion in the system selup screen.

Bright Light _
2.13.3 Exit and re-enter the workstation software.

\7 ' 213 4. Select setup from the main lcol bar.
A 2.13.5. Click joystick.
<'§\ T A ~ 2136 Make sure the power curve is set to four and the dead band is between four and
o ' _ ' fiffeen.

2.13.7. Click calibrate joystick.
2.13.8. Faollow the eight instruction steps to calibrate the joystick,
2.13.9 Click yes to accep! the joystick calibration and exit the window.
2.13.10. Exit Workstation software.
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System 2.14.0.
Integration: 2141,
2-Cassette /
Bright Light
2.14.2.

5

214 3.

2.14.4.

2.14.5,

2.14.6,

2.14.7.

2.14.8.

2.14.9,

2.14.10.

2.14.11.

21412,

2.14.13.

2.14.14.

Section D: System Integration D‘45

Bright Light Leveling & Transfer Heights (without Wafer Flipper)

take sure guard has been removed and the vacuum sensitivity is set correctly.
The mapping and transfer heights of the stations shculd already is set up. The
robot can angles should also be set.

Increase the scfiware limits;
LIMP 7 720

LIMP 8 720

LIMN 7 -720

LIMN 8 -720

Remove a wafer from a cassette with the robct.
WELR 1021

Move the robot to the Z transfer position of the bright light.
WLOO 311

Position the bright light chuck until it appears level.
MOVR 7 +
MOVR 8 +

Disable the theta axis and manually mcove the wafer cn paddle cne over the bright
light chuck.
MEBL 10

Raise or lower the Z axis of the robct until the bottom surface of the wafer is close
tc the top surface of the bright light chuck.
MOVR 0 +.001

Make fine feveling adjustments of the bright light chuck, There should be an even
gap between the surfaces of the chuck and wafer,

MOVR 7 +

MOVR 8

Manually move the wafer cver the center of the robot.

Set the transfer positions cf the bright light and reference the motors.
RPOS 71

RPOS 81

MREF 7

MREF 8

Check to see if the chuck parks itsell at the ccrrect position.
SPRK 3

Make sure the transfer positions are at their default positions:
SCALJ2-02
SCAL33-.01
SCAL 34 .01
SCAL35 .03

wManually move the wafer over the bright light chuck.

Set the bright light transfer height — repeat until contact is made.
FVAC 31
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System 2.14.15. Enable the thela axis on the robot and remove the wafer from the bright light
PR chuck.
Integration: MEBL 1 1
2-Cassette / WOLR 311
Bnght L|gh’[ 2.14.16. Set the software limits back to their original defaull parameters.
FLIM 7
- FLIM 8
C e FLIM 9
RN 2.14.17. If the rohot transfers the water cleanly to and from the bright light, save the pa-
s rameters.
-~ SAVE
C2
T 2.14.18. Replace the bright light housing panel.
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System
Integration:

2-Cassette /
Bright Light

2.15.0.

2.15.1.

2.15.2.

2.15.3.

2.15.4.

2.15.5.

2.15.6.

2.15.10.

2.15.15.

2.15.16.

Section D: System Integration D'47

Bright Light Leveling & Transfer Helghts (with Wafer Flipper)

Make sure guard has been removed and the vacuum sensitivity is set correctly.
The mapping and transfer heignts of the stations should already is set up. The
robot can angles should also be set.

Switch to controller channel 2.
CHAN 2

Increase the software limits:
LIMP 7 720

LIMP 8 720

LIMN 7 —720

LIMN 8 -720

Switch to controller channel 1.
CHAN 1

Remove a wafer from a cassette with the robot.
WELR 10 21

Move the robot 1o the Z transfer position of the bright light.
WLOO 311

Switch to controller channel 2.
CHAN 2

Pasition the bright light chuck until it appears level.
MOVR 7
MOVR 8 =

Swilch to controller channel 1.
CHAN 1

Disable the theta axis and manually move the wafer on paddle one over the bright
light chuck.
MEBL 10

Raise or lowes the Z axis of the robat until the bottom surface of the wafer is close
to the top surface of the bright light chuck.
MOVR 0 £ .001

Swilch to controller channel 2.
CHAN 2

Make fine leveling adjustments of the bright light chuck. There should be a even
qap between the surfaces of the chuck and wafer.

MOVR 7 +

MOVR 8 +

Ktanually move the wafer over the center of the robot.

Set the transfer positions of the bright light and reference the motors
RPOS 71

RPOS 81

MREF 7

MREF 8

Check to see if the chuck parks itself at the correct pasition.
SPRK 3
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System 2.15.17.
integration:
2-Cassette /
Bright Light
15.18
- T 2.15.19.
S
) 21520,
<¢ “\ '\{
21521
2.1522.
21523
2.15.24.
2.15.25
2.15.26.

Make sure the transfer positiens are at their default positions:
SCAL 32-02
SCALJ33-01
SCAL34 .01
SCAL3S .03

Manualiy move the wafer over tha bright light chuck.

Set the bright light transfer height — repeat untii contact 1s made.
FVAC 3 1

Switch to controfler channel 1.
CHAN 1

Enable the theta axis on the robot and remove the waler from the bright light
chuck.

MEBL 11

WOLR 311

Switch to contreller channel 2.
CHAN 2

Set the software limits back to their ariginal default parameters.
FLIM 7
FLIM 8
FLIM 9

If the robet transfers the wafer cleanly to and from the bright light, save the pa-
rameters.
SAVE

Switch to controller channel 1.
CHAN 1

Replace the bright light housing panel.
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Integration:

2-Cassette /
Bright Light

2.16.0.

2.16.1.

2.16.2.

2.16.3.

2.16.4.

2.16.5.

2.16.6.

2.18.7.

2.16.8

2.16.9.

2.16.10

21611,

Section D: System Integration D‘49

Wafer Flipper Leveling & Transfer Positions

Make sure the joystick has been calibrated and the robct transfers wafers to the
bright light chuck cleanly.

Transfer 2 wafer to the bright light chuck with the robot.
WMOV 101 31

Switch lo controlter channel 2.
CHAN 2

Move the bright light chuck and the flipper until the top surface of the flipper makes
evenly contact with the bottom surface of the wafer.

MOVR 7

MOVR 8 +

MOVR 19 =

Prompt motor pesitions and record.
MPOS 7

MPOS 8

MPOS 19

Sel transfer positions using recorded values.
XPOS 7 [MPOS 7 value}

XPOS 8 [MPQOS 8 value]

XPOS 19 [MPOS 19 value]

Park the bright light.
SPRK 3]

Test the new flip parameters.
FLIP

Return the wafer back to the bright light chuck.
FLIP

Save the settings and place the cover and guard back inte position.
SAVE

Switch to controller channel 1.
CHAN1
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3-Cassette

Section D: System Integration

J-Cassette System Setup & Integration Sequence:

Initial Power-Up & Hardware Check:

1.1.0.

1.2.0.

—_— 3
@
L N —

AAAAA
N
O LRy —

System Integration:

21.0

2.
2.

co

2.
3.

ha
b
=

NN
~Noo
[ R un ]

e
=)
oo

NENES
i

BON
coo

D-51

System Power-Up ... 52
Controller Board Board 1 Test . ... . ... . ... .. ... 52
Main System Vacuum Test ... ... .. L 52
Robal Paddle Vacuwm Test ... ... 33
Aligner Chuck Vacuum Test ... ... o 53
Rabot Module Reference . ... ... . . . . 54
Aligner Module Reference ... ... ... 54
Aligner Array Board Check ... .. ... .. 54
Aligner Upper Light Source Check .. ... ... .. .. . . . . . . 54
Aligner Lower Light Source Check .. .. . ... ... L 54
Cassette Station Leveling .. .. 55
Rabet Paddle Calibration .. .. . 56
Robat Z Axis Calibration .. ... . a7
Can Angle Calibration ... .. ... . .. ... ... ......08
Aligner Calibration . .. ... L 59
Setting Aligner Transfer Position ... .. ... .. .. . ... 60
Aligner Sensor Array Calibration ... ... ... Lo L 61
Laser Offset SEIUR .. .. ... oo e 62
Mapping Setup: Cassette Station A ... ... 63
Mapping Setup: Cassette StationB ... ............ ... .. . .B4
Mapping Setup: Casselte StationC .. .. ... ... 65
Transfer Positions: Cassette Station A ... ... .. .. L 66
Transfer Positions; Cassette StationB ... ... ... ... . .. ... ... ... ... .. 7
Transfer Positions: Cassette Station C .. ... ... ... .. . .. . ca
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System Initial Power-Up & Hardware Check: 3-Cassette
Integration:
3-Cassette 1.1. System Power-Up
1.1.1. Set the controiler On/Off switch o the On position.
Al 142 Make sure E-Stop is pulled out and turn the system On/Off switch clcckwise as far

as it will go to power up the controller — note that the On/Off switch wili returntc a

fo h
R position midway between the Off and On labels. Wait 20 seconds and again turn
~ /f‘% the systern On/Off switch clockwise as far as it will go to activaie system molor.
\ ,& \.
1.1.3 Power-up the VGA color monitar.
- 1.1.4. Power-up the system PC. The computer will scan for a keybeard. mouse and

viruses, check the integrity of the hara drive, and lead Windows NT.

1.1.5. Once Windows NT has loaded, a Welcome window will appear, promp... j the
operator for a user name and passwerd; enter these in the appropriat XE '
verify that WORKSTATION is displayed in the box labeled From:. St st the OK
button to prompt the display of the Windows NT Desktop window.

1.1.8. Within the Windows NT Desktop locale and select (double click) the Host NT ~on
to prompt the display of the Host NT window. The system is now ready 1o : pt
host commands at the command line.

1.2, Controller Board 1 (Master}

1.2.1. Perform self diagnostic test; a return of 0 ensures that serial conr DR U
troller board 1 are sound.
SELF

1.3.1. Main Vacuum Test

1.3.1.1. Verify that the system vacuum senscr is connected te the AUX pert on the con-

troller back panel.

1.3.1.2. Detach the vacuum line from the back of the sorter chassis. Turn the sensor
adjustment screw CW until the LED turns on, then CCW until the LED turns off

1313 Reattach the vacuum line to the back of the sorter chassis and venfy that the LED
turns on.

1.3.1.4. Prompt the current hardware sensor status of the controller.
HWST

1.3.1.6. Detach the main vacuum line from the sorter chassis.

1.316. Again, prompt the current hardware senscr status of the controller: the returned
values should be different than those returned in step 1.3.1.4.
HWST

1.3.2. Robot Paddle Vacuum Test

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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SyStem 1.3.21 A ddl
: . 3.2, ctivate paddle 1 vacuum.
Integration: SVAC 111
3—Cassette 1.3.2.2 Adjust paddle 1 vacuum sensor: 1)} turn vacuum adjustment screw CW until LED
turns off; 2) turn vacuum adjustment screw CCW until LED turns on; 3} turn vacuum
# HI —_ adjustment screw CW until LED turns off.
N 1323 Deactivate paddle 1 vacuum.
L SVAC110
D 3 1324 Activate paddle 2 vacuum.
SVAC121
13.25. Adjust paddle 2 vacuum sensor; 1) turn vacuum adjustment screw CW until LED

turns off; 2) turn vacuum adjustment screw CCW until LED turns on; 3) turn vacuum
adjustment screw CW until LED turns off.

1.3.2.6. Deactivate paddle 2 vacuum.
SVAC120

1.3.2.7 Place a small wafer on paddle 1 and initiate vacuum test to prompt turn-on value
{lefty and turn-off value {right).
VACT11

1.3.2.8. Turn paddle 1vacuum adjustment screw and repeat vacuum test unfil furn-on

vaiue is 35000 (+ 5000); remecve wafer.

1.3.2.9. Place a small wafer on paddle 2 and initiate vacuum test 10 prompt turn-cn vaiue
(lefty and turn-off value (right}).
VACT 12

1.32.10. Turn paddle 2 vacuum adjustment screw and repeat vacuum test until turn-on

value is 35000 {+ 5000). remove wafer.

1.3.3. Aligner Chuck Yacuum
1.3.3.1. Activate aligner chuck vacuum.
SvAC 211
1.3.3.2. Remove the back cover of the aligner and adjust the vacuum sensor; 1) turn

vacuum adjustment screw CW until LED turns off; 2) turn vacuum adjustment
screwy CCW until LED turns an; 3) turn vacuum adjustment screw CW until LED
turns off.

1.3.3.3. Deactivate aligner chuck vacuum.
SVAC 210

13.3.4. Place a small wafer aon aligner chuck and initiate vacuum test te prompt turn-on
value (left) and turn-off value (right).
VACT 21

1.3.35. Turn aligner vacuum sensor adjustment screw and repeat vacuum test until turn-
on and turn-off values are 35000 {x 5000). remove wafer.

1.3.3.6. Replace aligner back cover.

1.41, Reference Robot Module
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SyStem 1.4.1.1 Ref bot thet i
N A4 eference robot theta axis.
Integratlon. MREF 1 (make sure it references in all four quadrants)
3-Cassette 1.4.1.2. Disable robot paddle axis motor,
MEBL 20
r ‘ 1.4.1.3 Manually swing the robot paddle over the robot, record position, enable robot
N paddle axis motor, and reference robot paddle axis.
RPOS 21
- + MEBL 21
At MREF 2
. 1.4.1.4. Reference rabot z axis.
MREF 0
1.4.2, Reference Aligner Module
1.4.2.1. Reference aligner theta and x-axes motors.
MREF 3
MREF 4
1.4.3. Check Array Board
1.4.3.1. Turn on the illumination and check the pixels of the array.
OUTP 4 100
ALND {128 should scroll up and down the screen)
1.4.3.2. Stop the scralling and turn off the iliumination.
ESC (stops the scralling)
OUTP 40
1.4.4. Chi per light sgurce on the wafer light
14.4.1. Turn on the light above the acrylic block.
OUTP 5 100
1.4.4.2. Turn off the light source,
QUTP 50
1.4.5, Check the lower light source on the wafer light
1.4.51 Turn on the light source below the light shield.
OUTP 10 100
1.4.5.2 Turn off the light source.
OUTP 100
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3-Cassette

Seclion D: System Integration D"'55

System Integration: 3-Cassette

2.1,

2.1.1.

212

217

2.1.8

2.1.10.

2111,

2.1.12.

2113,

2.1.14.

Cassette Station Leveling

On the underside of the sorter chassis, locate each cassette station’s respective
access port and loosen the four fasteners located there.

Remove the sensor cable clamps that cover up the set screw holes under the
cassette stalions,

Loosen the three set screws located under the cassette station until they are not
touching the bottom of their station.

Raise the robot z axis.
MOVA 0 .35

Disable the robot theta and paddle motors.
MEBL 10
MEBL 20

Turn on rabot paddie 1 vacuum and place a wafer aver the vacuum port.
SVAC111

Manualiy rotate the robot theta axis to swing paddle 1 and the wafer out over the
casselte stations - note that the centerline of paddle 1 must point to the center of
the robot for proper leveling. Using the wafer as a baseline, determine which
casselte station is the highest; proceed 1o level that station first.

Place three leveling blecks around the edge of the highest cassette station. Manu-
ally swing the wafer over the cassette station. Lower the robot z axis until the
urderside of the wafer makes contact with one of the blocks.

MOVR 0 [-.001)]

Adjust the three set screws under the station until the wafer makes equal contact
with all three blocks. Once the station is level, rolate the set screw located clos-
est to the robot clockwise (CW) 1/4 turn.

Manually swing paddle 1 and the wafer away from the station. Beginning with the
two fasteners situated farthest from the robot and proceeding in small increments,
retighten the four fasteners located on the underside of the pedestal.

Manually swing paddle 1 and the wafer back over the station and use the blocks
to ensure that it 1s still level. Repeat the leveling procedure if necessary.

Manually swing paddle 1 and the wafer over the nex! siation, keeping the same
robot z height, and perform the leveling procedure described above (2.1.9. -
2111

While supporting the wafer, turn off the vacuum to rabot paddle 1 and remove the
wafer.
SVAC110

Enable the robot theta and paddle motors.
MEBL 1 1
MEBL 2 1
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System
Integration:

3-Cassette

2.2.

2.2.1

2.2.2.

2.2.3.

2.2.4.

2.2.5.

2.2.8.

2.2.7.

228,

2.2.9.

Robot Paddle Calibration

Reference the robot theta axis.
MREF 1

Reference the robot paddle axis.
MREF 2

Set the station reference flag for the robot.
SRFL11

Rotate the robot paddle axis until paddie 1 is centered over the robot.
MOVR 2 [+ degrees]

Place a calibration pin intc the robot calioration pin hole.

Rotate the robot paddle axis until the inside edge of paddle t contact with
calibration pin; as paddle one approaches the pin, decrease the increment of
rotation.

MOVR 2 [* degrees]

Set the robot paddle reference position and paddle 1 calibration
RPOS 21

MREF 2

SCAL110

Check to see if robot paddle 1 centers properly aver the rabot.
MVPC 1

Save settings.
SAVE
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System

Integration: 231,
3-Cassette

23.2

2.3.3.

2.3.4.

2.3.5.

2.36.

2.3.7.

2.3.8

239

2.3.10.

2311

2.3.12.

2.3.13.

2314,

2.3.15.

Section D: System Integration D'57

Robot Z Axis Calibratlon

Center robot paddle 1 over the center of the robot and set the rabot height (z axis)
to .1 inches.

MVPC 1

MOVA D .1

Rotate the robot theta axis until the robot faces casselte station A.
MOVR 1 [t degrees]

Extend paddle 1 out over cassette station A,
MOVR 2 180

Adjust the robot z axis brake timeout vaiue.
SCAL 16 10000000

Place a 1inch calibration block adjacent to the tip of the extended robot paddle.
Raise or tower the robot z axis until the height of the paddle’s bottom edge matches
that of the block - as paddle 1 approaches the block downward movement should
be in increments of .001".

MOVR 0 [+/-.001]

Set the robol z axis motor reference position.
RPOS 01

Reference the rcbot z axis.
MREF 0

Move the robot z axis to the newly set zero position.
MOVA 0O

Center paddle 1 over the robot, then extend it out over the cassette station A; use
the calibration block to see if RPOS recorded properly.

MVPC 1

MOVR 2 180

Center paddle 2 over the robot, then extend it out over the casseite station A;
MVPC 2
MOVR 2 180

Raise or lower the robot z axis until the height of the paddle’s bollom edge is
equal to the height of the block - as paddle 2 approaches the block cownward
movement must be in increments of .001".

MOVR 0 [+/-.001]

Set the paddle offset and center paddle 1 over the robot.
POFF 1
MVPC 1

Set default limits for the robat Z, theta and paddle axes.
FLIM O
FLIM 1
FLIM 2

Reset the robot z axis brake timeout value.
SCAL 16 2000000

Save settings.
SAVE
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System 24.
Integration: 241
3-Cassette
pi -~
S 242
N A 5 l 94
l._ _1 — 4.3
v
244
245
246
247

Can Angle Calibration

Center rcbot paddle 1 over the robot, prompt a reading of the rckotz a: = n 3-
tive limit, and move the robot z axis 1o a height that equals its negatin. ~ I 5.1
inches

MVPC 1

LIMN O

MOVA 0 [negative limit + .1}

Rotate the robol theta axis until the robot faces casselte station A.
MOVR 1 [t degrees]

Center robot paddle 1 over the robot then extend it aver cassetle station A.
MVPC 1
MOVR 2 180

Place a calibration pin in the calibration hole on top of cassette station A. rot
the robct theta axis in small increments until the padcle makes contact with *-
calibration pin.

MOVR 1 [+ .12 degrees]

Detine the worid pesition and set the can angles for a sorter with three cassett
FWLD 90

SCAL200

SCAL100-90

SCAL110-140

SCAL 120140

XPOS10

SCAL17556

SREF 1

Test the settings by rotating the paddie end of the robot to face the aligner.
SPRK 1

Save settings.
SAVE

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



System

Integration: 251
3-Cassette

wt

2.5.3.

N
7

2.5.10.

2.5.11.

2.5.17.

Section D: System Integration D_59

Aligner Calibration

Reference all aligner axes.
SREF 2

IMove aligner x axis until the chuck is positioned over the center of the module.
MOVR 4 [+/- .2 inches]

Center robot paddle 1 over the robot and rotate the robot theta axis until the
robot’s paddle end faces tha aligner.

MVPC 1

MOVA 10

Raise the robct z axis to a height above the aligner chuck.
MOVA 0 3.0

Extend robot paddle 1 over the aligner chuck and turn an rebot paddle 1 vacuum.
MOVR 2 180
SVAC 111

fdanually place a wafer onto robot paddle 1. Make sure it 1s cenlered aver the
chuck.

Lower the robot z axis until any part of the wafer makes contact with the aligner
chuck. Do not proceed lower than the aligner chuck as this may damage the
wafer.

MOVR 0 [+ .005 inches]

Access the aligner's boltorn panel and Joosen the four sheoulder bolts if they do
not have springs. Adjust the three aligner leveling screws until the gap between
the chuck and the wafer appears even from all vantage points. Retighten the
shoulder bolts if they da not have springs.

While supporting the wafer turn off paddle 1 vacuum.
SVAC110

KMove the aligner x axis in a positive direction.
MOVR 4 .2

Place a calibration pinin the calibration hole on top of the aligner's surface, Make
sure it is perpendicular 10 the lop plate.

Moaove the aligner x axis in the negative direction unti! the calibration pin makes
contact with robot paddie 1,
MOVR 4 [-.02 inches]

Record the aligner x axis reference position, set the aligner x axis transfer posi-
tion, and reference the aligner module.

RPOS 41

XPOS5440

MREF 4

Pull the calibration pin out of the aligner’s calibration hele and park the aligner.
SPRK 2

Check to see if the aligner parked at the correct position, then center robot paddle
1 aver the rabot.
MVPC 1

Set default limits for aligner x and thata axes.
FLIM 3
FLIM 4

Save setlings
SAVE
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System
Integration:

3-Cassette

2.6.6.

26.7.

Setting Aligner Transfer Position

Center robot paddle 1 over the robot and rolate the robot thela axis unlil the
robot's paddle end faces the aligner.

MVPC 1

MOVA10

Raise the robot z axis to a height above the aligner chuck.
MOVA 0 3.5

Extend robot paddle 1 over the aligner chuck and turn on rotzot paddle 1 vacuum.,
MOVR 2 180
SVAC111

Manually place a wafer onto robot paddle 1. Make sure it is centered over the
chuck.

Set the aligner transfer positicn by repeatedly lowering the wafer 1 1til contacl
with the aligner chuck is sensed.
FVAC 21

Set the default transfer neights.
SCAL22-.03

SCAL 2 3 -.005

SCAL 24.015

SCAL 25.03

Save settings.
SAVE
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2.7,

271

2.7.2.

2.7.3.

2.74.

275

2786

2.7.7.

2.7.8.

279

2.7.10.

2711

Section D: System Integration D"6 1

Turn on the aligner sensor array illumination
OUTP 4 100

Use a small flathead screwdriver to gently turn the potentiometer to maximum
brightness: be careful nat to strip the potentiometer as its maximum range of
motion is only 3/4 turn.

Move the aligner x-axis until the wafer edge is centered under the aligner sensor
array.
MOVR 4 [+ distance]

Prompt a display of the wafer edge location with respect to the sensor array: a
properly positioned edge would read between 60 and 68. Select the ESC button
to terminate the ALND display.

ALND

Adjust the aligner x-axis as needed.
MOVR 4 [+ .05]

Repeat steps 7.4. and 7.5. until the ALND reading falls between 60 and 68.

Turn the potentiorneter until ALND reading decreases by 1. Select the ESC but-
ton to terminate the ALND display.
ALND

Turn off aligner sensar array illumination.
OouUTP 40

Autocalibrate the aligner sensor array.
ALNC 1

Support the wafer by hand, turn off the aligner chuck vacuum and manually re-
mave the wafer.
SVAC 210

Save sellings.
SAVE

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



D—62 MicroVision MVT 7080™ Wafer Sorter

System 2.8,

Integration: 281
3-Cassette

282

P 2.8.3.
M
J N

2.8.4.

2.8.7.

Laser Offset Setup

Reference all robot axes.
SREF 1

Set wafer mapping algorithm.
MAPA 2

To determine the laser offset position, first place a calibration pin in the cal

hole on the top of cassette station A. Next, pasition a white card or slipof p. .or
behing the pin, opposite the robot, Execute the follewing commands to pos * n
the robot z anad theta axes so that the robot laser is aimed at the calibration pin.
LIMN 0 (returns negative limit})

MOVA 0 [negative limit + .05 inches]

MOVA 1 90

Turn on the laser and rotate the robot theta axis until the shadow of the pin falls
directly in the center of the laser beam projecled onto the paper.

LASR1

MOVR 1 [+ .2]

Prompt the current robat theta position and use it ta set the laser offset.
MPOS 1 ({returns current positicn)
SCAL 1 14 [90 - current position}

Turn the laser off.
LASR O

Save the settings.
SAVE
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3-Cassette

29

2.9.1.

292

2.9.3.

294

2.9.5.

2.9.6.

297,

2.9.8.

298

2.8.10.

2911

Section D: System Integration D‘63

Mapping Setup: Cassette Station A

Place a full casselte on cassette station A. Remove the wafer in slot 2.

Calibrate the mapping set up.
MAPS 10

Put the wafer back in slot 2.

Map the casselte.
MAPC 10

Prompt a return of the mapping data over a specified range of mapping angles.
SCAN10-24 .2

Study the returned mapping angles and their corresponding data. Determine at
which mapping angles the cassette was correctly mapped. From among the angles
that mapped correctly, select a 1 degree range that lies midway between the
highest and lowest angles (lowest = 1.4 and highest = 3.2). Use the high and low
angles from within this range (low = 1.8 and high = 2.8) in the following proce-
dures.

0000000000000000000000000
0000000000000000000000000
000000000000000C000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000C000000000000000000000
000000000000000000C000000
00000000000001 10000010000
0011101000001 110100010010
1010001101100110100100100
10111010011111101001001 11
(AR R R RERRRRERRRRED
AR R R AREERRRREE|
111ttt
IRRARRERERRERR AR R R R RE
RN R R R RRARRAR
MMMt Tt
11T 1T TN
MMMt IInTnm
IAREEEARERRA R AR RR R
(AR AR AR AR RRRREI
101¢1110G1011110100110111
001001100100110011010010C0
0000000000000001000100100
0000000000000000000000000

- P I A i
OO ERNOBN RO R DO

BWRWRGNNNNN S = oo

Set the low mapping angle
SCAL 10 1 [low angle value]

Set the high mapping angle
SCAL 10 2 [high angie value]

Auto calibrate the best mapping start position.
MAPH 10

Map the cassatte and check the accuracy of returned data.
MAPC 10

Save the settings
SAVE
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3-Cassette

2.10.3.

2.10.4.

2.10.5.

2.10.6.

2.10.7.

2108

2.10.9.

2.10.10.

21011

Mapping Setup: Cassette Station B

Placa a full cassette on cassette station B. Remove the wafer in sict 2

Calibrate the mapping set up.
MAPS 11

Put the wafer back in slot 2.

Map the cassette.
MAPC 11

Prompt a return of the mapping data over a specified range of mapping angles.
SCAN11-24.2

Study the returned mapping angles and their corresponding di . Dete m o at
which mapping angles the cassette was correctly mapued. Fro ram -
that mapped correctly, select a 1 degree range that lies midw 1y Lotween e
highest and lowest angles (lowest = 1.4 and highest = 3.2}. Use the highar = w
angles from within this range (fow = 1.8 and high = 2.8) in the following proce-
dures.

-2.0 £000000000000000000000G000
-1.8 00000000000000000000C0C00
-1.6 0000000000000000000000C00
-14 000000000000000C0000C0C00
-1.2 000000000000000C0000C0C00
-1.0 0000000000000000000000C00

0000000000000000000000C00
0000000000000000000000C00
0000000000000110000010C0O0 —
0011101000001110100010010
101000110110011010010C 100
1011101001111110100100111
IRRERRRR R AR RRRERERRRRERI
IRRERRERRERE AR AR RERRRRER!
IRRERRERREEERRRERRRRRARRE!
IRARNERERERRRRERRRRRRRRR K
IRRERRRER R RRRERRRERERRE
IRRERREERE AR RRRARRERRARER
(ARERRERRE R REEER R RRR R
IRRERRERREREREREARERRARER
IRREAREEREEERRRRARERRARER
IARRAREERERE R R R RRRRRER
10101110010111101001101 11
0010011001001100110100100
0000000000000001000100100
0000000000000000000000C00

CooRrNOBORANORS RN ONBOD

PLLOWWNRRNN S = =

Set the low mapping angle
SCAL 11 1 [low angle value]

Set the high mapping angle
SCAL 11 2 [high angle value]

Auto calibrate lhe best mapping start position.
MAPH 11

Map the cassette and check the accuracy of returned data.
MAPC 11

Save the sellings
SAVE —
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System
Integration:

3-Cassette

2.11.1.

212,

2.113.

2.11.4,

2.11.5.

2.11.6.

211.7.

2.11.8

2.11.9.

21110

21111

Section D: System Integration D-65 |

Mapping Setup: Cassette Station C

Place a full cassetta on cassette station C. Remove the wafer in slot 2.

Calibrate the mapping set up.
MAPS 12

Put the wafer back in slot 2.

Map the cassette.
MAPC 12

Prempt a return of the mapping data over a specified range of mapping angles.
SCAN12-24 .2

Study the returned mapping angles and their corresponding data. Determine at
which mapping ang'es the cassette was correctly mapped. From amoeng the angles
thal mapped correctly, select & 1 degree range that lies midway between the
highest and lowest angles (lowest = 1.4 and highest = 3.2). Use the high and low
angles from within this range (low = 1.8 and high = 2.8) in the following proce-
dures.

£000000000000000000000C00
000000000000000000C000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000£0000000

LLUL LA
ONBED®DO

-8 0000000000000000000000000
-6 000000000000000000C0000000
-4 00000000000001170000010000
-2 0011101000001110100010010
1.0 1010001101100170100700100
1.2 10111010011111101001001 11
1.4 M1 11111t 1
1.6 (AR ERRRRRE R
1.8 MMMt
2.0 MMM mIIITn
2.2 AR R R EREERRRREN
24 IRRERREERAREERRREEERRRREY
2.6 AR R AR R RS
2.8 AR EERRREERRREERRRRRES
3.0 (AR RREERAREEREREEERRRRRY
3.2 IR RN AR AR R
3.4 1010111001011110100110111
3.6 0010011001001100110100100
38 £000000000000001000100100
4.0 6000000000000000000000000

Set the low mapping angle
SCAL 12 1 [low angle value]

Sel the high mapping angle
SCAL 12 2 [high angle value]

Autec calibrate the best mapping start position.
MAPH 12

Map the cassette and check the accuracy of returned dala.
MAPC 12

Save the settings
SAVE
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D'66 MicroVision MVT 7080 Wafer Sorter

System
Integration:

3-Cassette

2.12.4.

2.12.5.

2128

2127.

2.12.8.

2.12.9.

2.12.10.

21211,

2.1212.

21214

2.12.14.

2.12.15.

2.12.16.

21217

21218

21219,

2.12.20.

21221

21222

Setting  »f - Transfer Positions: Cassetie Station A
Place a cassetle with wafers in pasitions 1, 2, 24 and 25 onto casselie slaton A,

Map the cassette.
MAPC 10

Find the negative limit and move the robot z axis ta a position slightly abave it
LIMN O
MOVA 0 [negative limit + .1]

Extend robot paddle 1 into the cassette below wafer 1.
WEQCO 1011

Repeatediy raise robot height until vacuum contact with wafer 1 is sensed.
FVAC 101 (repeat until contact is made)

Remaove paddle 1 from the casselte.
WOOR 1011

Establish robot paddle 1 offset. Repeat the following procedure (12.8. - 12.13.)
until paddle 11s centered bebween wafers 1 and 2.

Move the robot z-axis to the waler 2 drop-off height.
wDO0 1021

Disable the robot theta axis motor.
MEBL 10

Manually swing robot paddle 1 into casselte between wafers 1 and 2.

Adjust paddle 1 offset position.
SCAL 10 6 [+ .003]

Manually swing robot paddle 1 out of the casselte and center it over the rotot.

Enable the robol theta axis motaor.
MEBL 11

Check / agjust wafer pitch. Repeat the following procedure (12.15. - 12.21.) until
paddle 1 is centered between wafers 24 and 25.

Move the robot z-axis to the wafer 25 drop-off height.
WDOO 10 251

Disable the robo! theta axis motor.
MEBL 10

Manually swing robot paddle 1 inta the cassette between walers 24 and 25,

Adjust the wafer pitch.
SCAL 10 17 [+.0001)

Manually swing paddle-axis out of cassette and center over robot.

Enable robot theta-axis.
MEBL 11

Map the cassette and check results for accuracy.
MAPC 10

Save Settings.
SAVE
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System 2.13,
Integration: 2131,

3-Cassette 5130

2133

e F 2.13.4.
2.13.5.
2.13.6.
213.7.
2.13.8.

2.13.9.

2.13.10.

21311,

21312

2.13.13.

2.13.14.

2.13.15.

2.13.16.

2.13.17.

2.13.18.

2.13.19.

2.13.20.

213.21.

2.13.22.

Section D: System Integration D"67

Setting Wafer Transfer Positions: Cassette Station B

Place a cassette with wafers in positions 1, 2, 24 and 25 onto cassetie station B.

Map the cassette.
MAPC 11

Find the negative limit and move the rabot z axis to a position slightly above it.
LIMN 0
MOVA 0 [negative limit + 1}

Extend robot paddle 1 into the casselte below wafer 1,
WEQO 1111

Repeatedly raise rabot height until vacuum contact with wafer 1 is sensed.
FVAC 111 ({repeat until contact is made)

Remove paddle 1 from the cassette,
WOOR 1111

Establish robot paddle 1 offset. Repeat the fallowing procedure (13.8. - 13.13))
until paddle 1 is centered belween wafers 1 and 2.

Move the robot z-axis to the wafer 2 drop-off height.
WDOO 11 21

Disable the robat theta axis motor.
MEBL 10

Manually swing robot paddle 1 into cassette between wafers 1 and 2.

Adjust paddle 1 offset position.
SCAL 11 6 [+.003]

Manually swing robot paddie 1 out of the cassette and center it aver the robal.

Enable the robot theta axis motor.
MEBL 11

Check / adjust wafer pitch. Repeat the following procedure (13.15. - 13.21 ) until
paddle 1 is centered between wafers 24 and 25.

Move the robot z-axis to the wafer 25 drop-off height.
WwDOO 11 251

Disable the robot theta axis motar.
MEBL10

Manual'ly swing robot padd!e 1 into the cassette between wafers 24 and 25.

Adjust the wafer pitch.
SCAL 1117 [+ .0001)

Manually swing paddle-axis cul of cassette and center over rabot.

Enable rebot theta-axis.
MEBL 11

Map the casselte and check results for accuracy.
MAPC 11

Save Sellings.
SAVE
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System
Integration: 2.14.1.

3-Cassette 5149

o

o

™
P

kY

Qe 2.14.4.

2.14.5.

2.14.6.

2.14.7.

2.14.8.

2.14.9.

2.14.10.

21411,

21412,

21413,

2.14.14,

21415,

2.14 16,

2.1417.

2.14.18.

2.14.19.

2.14.20.

2.14.21.

2.14.22.

Setting Wafer Tr  'er Positions: Cassette Station C
Place a cassette with wafers in positions 1, 2, 24 and 25 onto casselte station C.

Map the casselte
MAPC 12

Find the negative limit and mave the robol z axis to a position slightly above 1.
LIMN O
MOVA 0 [negative limit + .1]

Extend robot paddle 1 into the cassette below wafer 1.
WEQO 12 11

Repealedly raise robat height until vacuum contact with wafer 1is sensed.
FVAC 121 (repeat until cantact is made)

Remaove paddle 1 from the cassette.
WOOR 1211

Establish robot paddie 1 offset. Repeat the following procedure (14.8. - 1413}
until paddie 1 is centered between wafers 1 and 2.

Move the robot z-axis to the wafer 2 drop-off height
WD0O0 1221

Disable the robol theta axis motor.
MEBL 10

Manually swing robot paddle 1 inlo casselte between wafers 1 and 2.

Adjust paddle 1 offsel position.
SCAL 12 6 [+ ,003]

Manually swing robat padcle 1 out of the casselle and center it over the rabot,

Enable the robot theta axis motor.
MEBL 11

Check / adjust wafer pitch. Repeat the following procedure {14.15, - 14.21.3 until
padcle 1 is centered hetween wafers 24 and 25

Move Lhe robot z-axis ta the wafer 25 drop-off height
WDOO0 12 251

Disable the robot theta axis motor.
MEBL 10

Manually swing robot paddle 1 into the casselte between wafers 24 andg 25,

Adjust the wafer pitch.
SCAL 12 17 [+ .0001]

Manually swing paddle-axis out of casselte and center over robot.

Enable robot theta-axis.
MEBL 11

Map the cassette and check results for accuracy.
MAPC 12

Save Setlings.
SAVE
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Section D: System Integration D'69

System 3-Cassette / Bright Light System Setup & Integration Sequence;
Integration:
3-Cassette / Initial Power-Ug vare
Br[ght L|ght 11.0. SystemPower-Up ... 70
| 1.21.  Controller Board Board 1 Test ... ... ... ... ... 70
v 1.2.2.  Controller Board Board 2 Test .......... ....... .. B 70
» o 1.3.1. Main System Vacuum Test ... . .. 70
. I 1.3.2.  Robot Paddle VAacuum TSt . ...........ore 71
N 1.3.3 Aligner Chuck Vacuum Test . ... ... . ... 71
MR . 1.3.4.  Bright Light Chuck Vacuum Test .. ... ... . ... .. ... .. .. ... ... 72
s : 1.3.5 Wafer Flipper Vacuum Test . .. . ... . ... 72
1.4.1 Robot Meodule Reference . ... ... .. 73
1.4.2 Algner Module Reference ... .. ... 73
1.4.3 Alignar Array Board Check . ... .. ... 73
1.4.4 Aligner Upper Light Source Check ... .. .. .. . . . 73
1.4.5 Aligner Lower Light Source Check .. ... .. ... ... . ... . . . 73
1.4.6 Bright Light Module Reference . . ... . 74
147 Bright Light lllumination Check .. ... .. ... . . . . ... 74

System Integration:

2.1.0. Cassette Station Leveling ... ... ... ... . . . 75
2.2.0. Robot Paddle Calibration . ... . ... . 76
2.3.0. Rohot Z Axis Calibration . . .. . . e 77
24.0.  Can Angle Calibration . . ... ... ... ... ... ... .. e 78
2.5.0. Aligner Calibraticn . .. .. .. 79
2.6.0.  Setting Aligner Transfer Position ... ....... .. ... ... ... ... 80
270 Aligner Sensor Array Calibration ... .. .. .. 81
2.8.0 Laser Offset Setup . .. .. ... . ..., .82
2.9.0.  Mapping Setup: Cassette Station A ... .. ... ... .. L 83
2.10.0. Mapping Setup: Cassette Station B ... .. .. ... . 84
2.11.0. Mapping Setup: Cassette Station C . ... ... ... o 85
2.12.0. Transfer Positions: Cassette Station A . ... .. ... ... ... .. ., 86
2.13.0, Transfer Positions: Casselte StationB .. .. ... ... .. .. ... ... .. 87
2.14.0. Transfer Positicns: Cassette StationC .. ... ... .. .. .. ... .. ... . ..., .. 88
2.15.0. Joystick Calibration .. .. ... 89
2.16.0. Bright Light Leveling & Transfer Heights (without Wafer Flipper) ................ a0
2.17.0. Bright Light Leveling & Transfer Heights (with Wafer Flipper) ...... ... ...... .. a2
2.18.0. Wafer Flipper Leveling & Transfer Positions . ... ........ ... e 94
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' D—7O MicroVision MVT 70807 Wafer Sorter

System

Integration:

3-Cassette /
Bright Light

Initial Power-Up & Hardware Check: 3-Cassette with Bright Light

1.2,

-
[
-

—_
[45]
—_
—_

1.31.2

1.3.1.3

1.3.1.4.

1.3.1.6.

System Power-Up

Set the controller On/Off switch to the On position.

Make sure E-Stop is pulled aut and turn the system On/Off switch ¢ .Jise as far

as it will go to power up the controller — note that the On/Off switcn wiireturn to 2
position midway belween the Off and On labels. Wait 20 seconds and again turn
the system On/Off switch clockwise as far as it will go to activate system maotor.

Power-up the VGA color manitar.

Power-up the system PC, The computer wiil scan for a keyboard, mouse and
viruses, check the integrity of the hard drive, and load Windows NT.

Once Windows NT has loaded, a Welcome window will appear, r ompling
operator for a user name and password: enterthese int” © "oxe . ar
verify that WORKSTATION is displayed in the box labeled From:. Selecttl OK
button to prompt the display of the Windows NT Desktop window.

Within the Windows NT Desktop locate and select (double click) the Host NT e

to prompt the display of the Host NT window. The system is now ready to acc pl
hast commands at the command line.

Controller Board 1 (Master)

s 1 to controller channel 1 and perform self diagnostic test: a2 return of 0
ensures that serial connections ta controller board 1 are scund.

CHAN 1

SELF

Controller Board 2 {(Slave)

Switch 1o controller channel 2 and perform self diagnostic test; a return of 0
ensures that serial connections to contraller toard 2 are sound. Swilch back 10
controller channel 1.

CHAN 2

SELF

CHAN1

Verify that the system vacuum sensor is connected to the AUX port on the con-
troller back panel.

Detach the vacuum line from the back of the sorter chassis. Turn the sensor
adjustment screw CW until the LED turns on. then CCW untii the LED turns off.

Reattach the vacuum line to the back of the sorter chassis and verify that the LED
furns an.

Prompt the current hardware sensor status of the controller.
HWST

Detach the main vacuum tine from the sorter chassis.
Again, prompt the current hardware sensor status of the controller; the returned

values should be different than those returned in step 1.3.1.4.
HWST

Robot Paddle V: T st
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System
Integration:

3-Cassette /
Bright Light

-

1321

1.3.2.2.

1.3.2.3.

1.3.2.4.

1.3.2.5.

1.32.6

1.3.2.7.

1.3.2.8.

1.3.2.8.

1.3.2.10.

1.3.3.1.

1.3.3.2.

1.3.34

1.3.3.4.

1.3.3.5

1.3.3.6.

Section D: System Integration D‘7 1

Activate paddle 1 vacuum,
SVAC 111

Adjust paddle 1 vacuum sensor; 1) turn vacuum adjustment screw CW until LED
turns off. 2) turn vacuum adjustment screw CCW until LED turns on: 3) turn vacuum
adjustment screw CW until LED turns off.

Deactivate paddle 1 vacuum.
SVAC110

Activate paddle 2 vacuum,
SVAC 121

Adjust paddle 2 vacuum sensor: 1) turn vacuum adjustment screw CW until LED
turns off; 2) turn vacuum adjustment screw CCW until LED turns on; 3) turn vacuum
adjustment screw CW until LED turns off.

Deactivate padcle 2 vacuum.
SVAC120

Place a small wafer on pacdle 1 and initiate vacuum test to prompt turn-on value
{'efty and turn-off value (right).
VACT11

Turn paddle 1 vacuum agjustment screw and repeat vaceum test until turn-on
value is 35000 (+ 5000}, remove wafer.

Place a small wafer on paddle 2 and initiate vacuum test to prompt turn-on value
{lefty ana turn-off value (right).
VACT12

Turn pagdle 2 vacuum adjustment screw and repeat vacuum test until turn-on
value is 35000 (£ 5000); remove wafer.

Aligner Chuck Vacuum

Activate aligner chuck vacuum.
SVAC211

Remove the back cover of the aligner and adjust the vacuum sensor: 1) turn
vacuum acjustment screw CW until LED turns off; 2) turn vacuum adjustment
screw CCW until LED turns on; 3) turn vacuum adjustment screw CW until LED
turns off.

Ceactivate aligner chuck vacuum.
SVAC210

Place a small wafer on aligner chuck and initiate 2 vacuum test to prompt turn-on
value (left) and turn-off walue (right).
VACT 21

Turn aligner vacuum sensor adjustment screw and repeat vacuum test until turn-
on and turp-off values are 35000 (+ 5000); remoye wafer.

Replace aligner back cover.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



D"72 MicroVision MVT 7080™ Wafer Sorter

System
Integration: V34

3-Cassette / 1342

Bright Light

1.3.4 3

L 1.3.4.4.

1.3.4.5.

—
[
'an

_;
o«
&
o

1.3.52

1.3.6.3.

1.3.54

1.3.5.5.

1.3.5.6.

1.3.5.7.

1.3.5.8.

Bright Light Vacuum
Remove the guard an the bright light By unscrewing the three m4 fasteners.

Remove the access panel from the bright light gimba. hc ing — tt s panei is
distinguishable by its bwo threaded sensor access I "5, T ghtn vac m
sensor is located on the teft side of the module while the t op rvace me . o L
lacated an the night.

Position the bright light chuck until it appears level
MOVR 7 t
MOVR 8 +

Place a small wafer on the bright light chuck and initiate a vacuum test to prompt
turn-an value (teft) and turn-off value (right).
VACT 31

Turn bright light vacuum sensor adjustment screw and repeat vacuum test untd
turn-on and turn-off values are 35000 (£ 5C00); remove wafer.

Wafer Flipper Vacuum

Remove the access panel fram the bright light gimbal housing — this pan |
distinguishable by its two threaded sensor access holes. The bright light vacu

sensor is located on the left side of the module while the flipper vacuum sensor
located on the rignt.

Switch ta controller channel 2.
CHAN 2

Move the flipper up until it clears the tap surface of the bright light chuck.
MOVR 191

Place a wafer over the vacuum ports of the flipper and hold it into position with
your hand

Place a wafer over the vacuum ports of the flipper and hold it into positon by
hand. Initiate a vacuum test to prompt turn-on value (left} and turn-off value
(right).

VACT 3 2

Turn flipper vacuum sensor adjustment screw and regeat vacuum test until turn-
on and turn-off values are 50000 (£ 5000Y; remove wafer.

Park the bright light module
SPRK 3

Switch 1o controller channel 1.
CHANA1
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System
integration;
3-Cassette /
Bright Light

1.4.1,

1.4.1.1.

1.4.1.2.

1.4.1.3.

1.4.1.4.

1.4.2,

1.4.2.1.

1.4.3,

1.43.1.

1432

1.4.4,

1441,

1.4.4.2.

1.4.5.

i.4.5.1.

1.4.5.2.

Section D: System integration D'73

Reference Robhot Module

Reference rohot theta axis.
MREF 1 (make sure it references in all four quadrants)

Disable robot paddle axis motor.
MEBL 20

Manually swing the robot paddle over the robol, record position, enable robot
paddle axis motor, and reference robot paddle axis.

RPOS 21

MEBL 21

MREF 2

Reference robot z axis.
MREF 0

Reference Aligner Module

Reference aligner theta and x-axes molors.
MREF 3
MREF 4

Check Array Board

Turn on the illumination and check the pixeis of the array.
OUTP 4 100
ALND (128 should scroll up and down the screen)

Stop the scrofling and turn off the illumination.

ESC (stops the scrolling)
QUTP 40

Turn on the light above the acrylic block.
QUTP 5100

Turn cff the light source.
OUTP 50

Check the lower light source on the wafer light

Turn cn the light scurce below the light shield.
QUTP 10 100

Turn off the light source.
OUTP 100
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D—74 Microvision MVT 7080 Wafer Sorter

System 1.4.6. Reference Bright Lic 1t Module

lntegratlon: 1.4.6.1. Reference all bright light and flipper axes
MREF 7

S—Cassgtte / MREF 8

Bright Light MREF 9
MREF 19

. . 1.4.6.2. Reference bright light siation.

5 SREF 3
N !
N ,X‘
T 1.4.7. Bright Light umination Check.
g 1.4.7.1. Turn high-intensity lamp an then off.

OUTP 6 100
OUTP 60
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System
Integration:

3-Cassette /
Bright Light

.

Section D: System Integration D-75

System Integration: 3-Cassette with Bright Light

2.1,

21.1.

21.2.

2.1.3

2.1.4.

2.1.6.

2.1.8.

2111

2.1.12.

2.1.14.

Cassette Station Leveling

On the underside of the sorter chassis, locate each casselle station’s respective
access port and loosen the four fasteners tocated there.

Remove the sensaor cable clamps that cover up the set screw holes under the
cassette stalions.

Loosen the three set screws located under the cassette station until they are not
tauching the bottom of their station.

Raise the robot z axis.
MOVA 0 .35

Disable the robot theta and paddle motars.
MEBL10
MEBL 20

Turn on rebot paddle 1 vacuum and place a wafer over the vacuum port.
SVAC 111

Manually rotate the robot theta axis to swing paddle 1 and the wafer out over the
casselte stations - note that the centerline of paddle 1 must point to the center of
the robat far proper leveling. Using the wafer as a baseline, determine which
cassete station is the highest; proceed to level that statian first.

Place three leveling blocks around the edge of the highest casselte station. Manu-
ally swing the wafer over the cassetie station. Lower the rabot z axis until the
underside of the wafer makes contact with one of the blocks.

MOVR 0 [-.001]

Adjust the three set screws under the station until the wafer makes equal contact
with all three blocks. Once the slation is level, rolate the set screw lecated clos-
esl 10 the robot clockwise {CW) 1/4 turn.

tManually swing paddle 1 and the wafer away from the station. Beginning with the
lwo fasteners situated farthest from the robot and proceeding in small increments,
retighten the four fasteners located on the underside of the pedestal.

Manually swing paddle 1 and the wafer back over the station and use the blacks
lo ensure that it is still level. Repeat the leveling procedure If necessary.

Marnually swing paddle 1 and the wafer over the next station, keeping the same
robot z height, and perform the leveling procedure described above (2.1.9. -
2.1.1).

While supparting the wafer, turn off the vacuum ta robot paddle 1 and remove the
waler.
SvaCc110

Enable the robot theta and paddle motars.
MEBL t 1
MEBL 21
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System

Integration:

3-Cassette /

Bright Light 222

2.25

226

2.2.7.

228

220

i 2.2.3.

2.24.

Robot Paddle Calibration

Reference the robot theta axis.
MREF 1

Reference the robot paddle axis.
MREF 2

Set the station reference flag [or the rabot.
SRFL 11

Rotate the robot paddie axis until paddle 1 is centered over the robot
MOVR 2 [t degrees}

Place a calibration pin into the robot calibration pin hale.

Rotate the robot paddle axis until the inside edge of paddle 1 makes contact with
calibration pin; as paddle one approaches the pin, decrease the increment of
rofation.

MOVR 2 [+ degrees]

Set the robot paddle reference posilion and paddle 1 calibration angle
RPOS 21

MREF 2

SCAL110

Check to see if robot paddle 1 centers properiy cver the robol.
MVPC 1

Save settings.
SAVE
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System

Integration: 231,

3-Cassette /
Bright Light

232

2.33.

2.3.4

2.3.5

2.3.6

2.3.7.

2.3.8.

2.3.8.

2.3.10.

2.3.11.

2.3.12.

2.3.13.

2.3.14.

2.3.15.

Sectlion D: System integration D—77 -

Robot Z Axis Calibration

Center robot paddle 1 over the center of the robot and set the robot height (z axis)
to .1 inches.

MVPC 1

MOVA 0 .1

Rotate the robot theta axis until the robot faces cassette station A.
MOVR 1 [t degrees]

Extend paddle 1 out over cassette station A.
MOVR 2 180

Adjust the robot z axis brake timeout value.
SCAL 1 6 10000000

Place a 1 inch calibration block adjacent to the tip of the extended robot paddle.
Raise or lower the robot z axis untii the height of the paddle's boltom edge matches
that of the block - as paddle 1 approaches the block downward movement should
e in increments of 001"

MOVR 0 [+/- .001]

Set the robot z axis motor reference position.
RPOS 01

Reference the robot z axis.
MREF 0

Move the robot z axis to the newly set zero position.
MOVA 0O

Center paddle 1 over the robot, then extend it out over the cassette station A; use
the calibration plock to see if RPOS recorded properly.

MVPC 1

MOVR 2 180

Center paddle 2 gver the robot, then extend it cut over the cassette station A;
MVPC 2
MOVR 2 180

Raise or lower the robot z axis until the height of the paddle’s bottom edge is
equal to the height of the block - as paddle 2 approaches the block downward
movement must be in increments of .0017.

MOVR 0 [+/- .001]

Sel the paddie offset and center paddle 1 aver the robot.
POFF 1
MVPC 1

Set default limits for the robat Z, theta and paddie axes.
FLIM 0
FLIM 1
FLIM 2

Reset the robot z axis brake timeoul value.
SCAL 1 6 2000000

Save settings.
SAVE
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D—78 MicroVision MVT 70807 Wafer Sorter

System 24. Can Angle Calibration
lntegratlon: 2.4.1. Center robot paddle 1 aver the robot, prompt a reading of the rebot z axis no
3—Cassette / };]vci!‘g'nl‘ and move the robot z axis to a height thal equals its negative imit g s .1
Bright Light MVPC 1
LIMN 0
MOVA 0 [negative limit + .1]
' oy 2.4.2, Rotate the robot theta axis until the robet faces casselte station A
. " MOVR 1 [+ degrees]
o
S _— 2.4.3. Center robot padcdle 1 aver the robot then extend it over cassette station A.
o BT MVPC 1
MOVR 2 180
2.4.4, Place a calibration pin in the calfibration hole on top of casselle staticn A, re*~'

the robot theta axis in small increments until the paddle makes contact ..
calibration pin.
MOVR 1 [+ .12 degrees}]

2.4.5, Define the world position and set the can angles tar a sorter with three ¢ -
and a bnght light modute:
FWLD 90
SCAL200
SCAL 30140
SCAL 100 -90
SCAL 110 -140
SCAL 120920
XPOS10
SCAL 1755
SREF 1

2.4.6. Test the geltings by rotating the paddle end of the robot to face the aligner
SPRK 1

2.4.7. Save settings.
SAVE
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System

Integration: 2

2.5,

)
-

3-Cassette /

Bright Light

ha
&
[RS]

2.5.4.

2.513.

2.5.14.

2.5.16.

Section D: Systern Integration D‘79

Aligr r

Reference all aligner axes.
SREF 2

Move aligner x axis until the chuck is positioned over the center of the module.
MOVR 4 [+/- .2 inches)]

Center robot paddle 1 over the robot and rotate the robot theta axis until the
robot's paddle end faces the aligner.

MVPC 1

MOVA 10

Raise the robot z axis to a height above the aligner chuck.
MOVA D 3.0

Extend robot paddle 1 over the aligner chuck and turn on robot paddle 1 vacuum.
MOVR 2 180
SVAC111

Manually place a wafer onto rabot paddle 1. Make sure it is centered over the
chuck.

Lower the robot z axis until any part of the wafer makes contact with the aligner
chuck. Do not proceed lower than the aligner chuck as this may damage the
walfer.

MOVR 0 [t .005 inches]

Access the aligner's bottom panel and loosen the four shoulder boits if they do
nol have springs. Adjust the three aligner leveling screws until the gap between
the chuck and the wafer appears even from alf vantage pcints. Retighten the
shoulder bolts if they do not have springs.

While supporting the wafer turn off paddle 1 vacuum.
SVAC110

Move the aligner x axis in a positive direction.
MOVR 4 .2

Place a calibration pinin the calibration hole on top of the aligner's surface. Make
sure it is perpendicular 10 the top plate.

tMove the aligner x axis in the negative direction until the calibration pin makes
contact with robot paddle 1.
MOVR 4 [-.02 inches]

Record the aligner x axis reference position. set the aligner x axis transfer posi-
tion, and reference the aligner module.

RPOS 41

XPOS 40

MREF 4

Pull the calibration pin out of the aligner's calibration hole and park the aligner.
SPRK 2

Check to see if the aligner parked at the correct position, then center robot paddle
1 aver the rabot.
MVPC 1

Set default limits for aligner x and theta axes.
FLIM 3
FLiM 4

Save seltings.
SAVE
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D'80 MicroVision MVT 7080™ Wafer Sorter

System 2.6.

Integration: 26.1.
3-Cassette /
Bright Light

26.2.

R .-..;T 2.6.3.

&

o 26.4.

2.6.5

2.6.6.

2.6.7.

Setting Aligner Transfer Position

Center robot paddle 1 over the rcbot and rotate the rcbot thela axis untl the
robot's paddle end faces the aligner.

MVPC 1

MOVA 10

Raise the robot z axis to a height above the aligner chuck.
MOVA 0 1.5

Extend robot paddle 1 aver the aligner chuck and turn on robot padale 1 vacuum,
MOVR 2 180
SVAC111

Manually place a wafer ontc robot paddle 1. Make sure it is centered over the
chuck.

Set the aligner transfer position by repeatedly lowering the wafer until contact
with the aligner chuck is sensed.
FvAC 21

Set the default transfer heights.
SCAL22-03

SCAL 21 -.005

SCAL 24 .015

SCAL 25.03

Save seltings.
SAVE
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System
Integration: 271

3-Cassette /
Bright Light 27.2

2.7.3

2.7.4.

2.7.5.

2.7.6

2.7.7.

2.7.8.

2.7.9.

2.7.10.

2.7.11.

Section D: System integration D"'8 1

Aligner Sensor Array Callbration

Turn on the aligner sensor array illumination
OUTP 4100

Use a small flathead screwdriver to gently turn the potentiometer 1o maximum
brightness; be careful not to strip the potentiometer as its maximum range of
maotion is only 3/4 turn.

Move the aligner x-axis until the wafer edge is centered under the aligner sensor
array.
MOVR 4 [+ distance]

Prompt a display of the wafer edge lacation with respect to the sensor array; a
properly positioned edge would read between 60 and 68. Select the ESC button
to terminate the ALND display.

ALND

Adjust the aligner x-axis as needed.
MOVR 4 [+ .05]

Repeat steps 7.4. and 7.5. until the ALND reading falls between 60 and 68.

Turn the potentiometer until ALND reading decreases by 1. Select the ESC but-
ton to terminate the ALND display.
ALND

Turn off aligner sensor array illumiration.
OUTP 40

Autocalibrate the aligner sensor array.
ALNC 1

Support the wafer by hand. turn off the aligner chuck vacuum and manually re-
move the wafer.
SVAC210

Save sellings.
SAVE

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



D‘82 Microvision MVT 7080 Wafer Sorter

System

Integration:

2.8.

2.8.1

3-Cassette /

Bright Light 2.8.2.

283

2.8.4.

285

2.8.6.

2.8.7.

Laser Offset Setup

Reference all rabct axes.
SREF 1

Set wafer mapping algorithm.
MAPA 2

Ta determine the laser offset position. first place a calibration pin in the calibration
hale on the top of cassette station A. Next, position a white card ar slip of paper
behind the pin, opposite the robot. Execute the following commands 1o position
the robot z and theta axes so that the robaot laser is aimed at the calibration pin.
LIMN 0 {returns negative limit)

MOVA 0 [negative limit + .05 inches]

MOVA 1 90

Turn on the laser and rotate the robot theta axis until the shadow of the pin falls
girectly in the center of \he laser beam projected onto the paper.

LASR 1

MOVR 1 [t .2]

Prompt the current robot theta position and use it to set the las~ ¢
MPOS 1 (returns current position)
SCAL 1 14 [90 - current positicn]

Turn the laser off.
LASRO

Save the settings.
SAVE
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System
Integration:
3-Cassette /
Bright Light

2.9.
2.9.1.

282

2.9.3,

2.9.4.

2.9.5.

2.8.6.

2587

2.9.8.

2.9.9.

2.8.10.

2911,

Section D: Systemn Integration D_83 _ .

Mapping Setup: Cas: 3t .
Place a fult cassetie on cassette station A. Remove the wafer in slot 2,

Calibrate the mapping set up.
MAPS 10

Put the wafer back in slot 2.

Map the cassette.
MAPC 10

Prompt a return of the mapping data over a specified range of mapping angles.
SCAN10-24.2

Study the returned mapping angles anc their carresponding data. Determine at
which mapping angles the casselte was correctly mapped. From amang the angles
that mapped correctly, select a 1 degree range that lies midway between the
highest and lowest angles (lowest = 1.4 and highest = 3.2). Use the high and low
angles from within this range (low = 1.8 and high = 2.8) in the following proce-
dures.

-2.0 0000000000000000000000000
-1.8 0000000000000000000000000
-1.6 0000000000000000000000000
-t.4 0000000000000000000000000
-1.2 0000000000000000000000000
-1.0 0000000000000000000000000
-8 0000000000000000000000000
-6 0000000000000000000000000
-4 0000000000000110000010000
-2 0011101000001110100010010
1.0 1010001101100110100100100
1.2 1011101001111110100100111
t.4 IRRRERA AR RRERERRERRRRARRR!
1.6 M1 i1 111911111111
1.8 1111111111111 1111111
2.0 IRRRRR R RRARREREERERRRE
22 Tt 1111t
24 (AN RN AR
26 IR AR AR A AR R R
2.8 (AR R AR AR RE R
3.0 MMM Tt
3.2 AR R E AR R RR R
3.4 1010111001011110100110111
3.6 0010011001001100110100100
3.8 0000000000000001000100100
4.0 0000000000000000000000000

Set the low mapping angle
SCAL 10 1 [low angle value]

Set the high mapping angle
SCAL 10 2 [high angle value]

Auta calibrate the best mapping start position,
MAPH 10

Map the cassette and check the accuracy of returned data.
MAPC 10

Save the seltings
SAVE
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D-84 MicraVision MVT 7080™ Wafer Sorter

System

Integration:

2.10.1.

3-Cassette / 102,

Bright Light

2.10.3.

2.104.
| 2.10.5.

! 2.10.6.

2.10.7.
2.10.8.

2.1089.

2.10.10.

2101

Mapping Setup: Cassette Station B
Place a full casselle on casselte station B. Remaove the wafer in siot 2.

Calibrate the mapping set up.
MAPS 11

Put the wafer back in slot 2.

Map the cassette.
MAPC 11

Prompt a return of the mapping data over a specified range of i ing angles.
SCAN11-24 .2

Study the returned mapping angles and their corresponding dat . Deterrmir
which mapping angles the cassette was cerrectly mapped. From e~ n~*he ar
that mapped cerrectly, select a 1 degree range that lies midway t .
highest and lowest angles {lowest = 1.4 and highest = 3.2). Usethel . {low
angles from within this range (low = 1.8 and high = 2.8) in the following pr ..
dures.

00000000000000000000C0C00
0000000000000000000000C00
0000000000000000000000500
0000000C0000C0000000C0000
000000000000C000000000C00
0000000000000000000000000

I %)
ONE&EMODO

-8 00000000000000000000C0000
-6 0000000000000000000000000
-4 0000000000000110000010000
-2 001110100000111010C010010
1.0 1010001161100110100100100
1.2 10111010011111101001C01 11
1.4 Mttt It
1.6 AR AR R RRRRER
1.8 (AR REERRRRERRRRRARRRRAE
2.0 IARERRE R AR RAREERER!
2.2 IRARAREARERRRRRERRERRARRE)
2.4 IGREREERRREERREARRRRRERER
26 IRRERRRRRRRERREER AR RERRR
2.8 T
3.0 IRRERRE RN ERRARARRERER
3.2 IRREARE R R R EARRRERRER
34 1010111001011110100110111
36 00100110010011001101CG0100
38 00000000C00000010001CD 100
4.0 0000000000000CO0000000000

Set the lew mapping angle
SCAL 11 1 [low angle value]

Set the high mapping angle
SCAL 11 2 [high angle value]

Autc calibrate the best mapping start position.
MAPH 11

Map the cassette and check the accuracy of returned data.
MAPC 11

Save the settings
SAVE

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



System
Integration:

3-Cassette /
Bright Light

S
/

W R

2111

2.11.2

2113

2.11.4

2115

2.11.6.

2.11.7.

2.11.8.

2119

2.11.10.

21111,

Section D: System Integration D'85

Mapping Setup: Cassette Station C

Place a full cassette on cassette station C. Remove the wafer in slot 2.

Calibrate the mapping set up.
MAPS 12

Put the wafer back in slot 2.

Map the cassette.
MAPC 12

Prompt a return of the mapping data over a specified range of mapping angles.
SCAN12-24.2

Study the returned mapping angles and their corresponding data. Determine at
which mapping angles the cassette was correctly mapped. From among the angles
that mapped correctly, select a 1 degree range that lies midway between the
highest and Icwest angles {lowest = 1.4 and highest = 3.2). Use the high and low
angles frem within this range (low = 1.8 and high = 2.8) in the following proce-
dures.

-2.0 0000000000000000000000000
-1.8 0000000000000000000000000
-1.6 0000000000000C00000000000
-1.4 0000000000000C0000C000000
-12 0000000000000000000000000
-1.0 000000000000000000000C000
-8 0000000000000000000000000
-6 0000000000000000000000000
-4 00000C0000000110000010000
-2 00111010C00001110100010010
1.0 1010001101100110100100100
1.2 1011101001111110100100111
1.4 RN AR AR RRRRR
1.6 Tt T T T 11 11111
1.8 IR AR R R R R R R R R
20 (AR AR RREERRRRRER
2.2 MMMt
2.4 Mt Ittt 11111111111
2.6 M1t Tt
2.8 MM I 11
3.0 IR RRRREE R R RRRRRRRRRE
3.2 AR R RRERRRER
3.4 1010111001011110100110111
3.6 0010011001001100110100100
3.8 000000000C00C001000100100
4.0 000000000000C000000000C00

Set the low mapping angle
SCAL 12 1 [low angte value]

Set the high mapping angle
SCAL 12 2 [high angle value]

Auto calibrate the best mapping start position.
MAPH 12

'Map the cassette and check the accuracy of returned data.
MAPC 12

Save the settings
SAVE
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D-86 MicroVision MVT 70807 Wafer Sorter

System

Integration:

[
-
[

ho
o8]
—

3-Cassette / 2j12.2..
Bright Light

2123

2.12.4.

2.125.

2.12.6.

2127,

2.12.8

2.12.9.

2.12.10.

21211

21212

21213

2.12.14,

2.12.15,

2.12.16,

2.12.17.

2.12.18.

2.12.14.

2.12.20.

212.21.

2.12.22.

Setting Wafer Transfer Positions: Cassette Station A
Place a cassette with wafers in positions 1, 2, 24 and 25 onlo cassette station A.

Map the casselte.
MAPC 10

Find the negative limil and move the robot z axis lo a position slightly above il
LIMN O
MOVA 0 {[negative limit + .1]

Extend robot paddle 1 into the cassette below wafer 1.
WEOQCO 1011

Repeatedly raise robot height until vacuum contact with wafer 1 is sensed.
FVAC 101 (repeat until contact is made)

Remove paddle 1 from the casselle.
WOOR1011

Estabiish robot paddle 1 offset. Repeat the following procedure (12.8. - 12.13.)
until paddle 1 is centered between wafers 1 and 2.

Move the robot z-axis 1o the wafer 2 drop-off height.
wD00 1021

Disable the robot theta axis motor,
MEBL 10

Manually swing robot paddle 1 into cassette between wafers 1 and 2.

Adjust paddle 1 offset position. _—
SCAL 10 6 [+ .003]

Manually swing robot paddle 1 out of the cassetie and center it over e robol.

Enable the robot theta axis motor.
MEBL 11

Check / adjust wafer pitch. Repeat the followirg procedure (12.15. - 12.21.) unul
paddle t is centered between wafers 24 and 25.

Move the robat z-axis 10 the wafer 25 drop-off height.
wDOO 10251

Disable the robot thela axis motor.
MEBL 10

Manually swing robeot paddle 1 into the casselte between wafers 24 and 25.

Adjust the wafer pitch.
SCAL 1017 [+ .0001)

Manually swing paddle-axis out of casselte and center over rocol.

Enable robot theta-axis.
MEBL 1 1

Map the cassette and check results for accuracy.
MAPC 10

Save Settings.
SAVE
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System
Integration: 2131

3-Cassette / 913.2.

Bright Light

g
—

2.13.3.

' t. 2.13.4.
2.13.5.
2.13.6.
2.13.7.
2.13.8.

2.13.9

2.13.10.

2.13.11.

2.13.12.

2.13.13.

2.13.14.

2.13.15.

2.13.186.

21317,

2.13.18,

2.13.19.

2.13.20.

2.13.21.

2.13.22.

Section D: System Integration D'87

Setting Wafer Transfer Positions: Cassette Station B

Place a cassette with wafers in positions 1, 2, 24 and 25 onto casselte station B.

tMap the cassette.
MAPC 11

Find the negative limit and move the robot z axis to a position slightly above it.
LIMN O
MOVA 0 [negative limit + .1]

Extend rchot paddle 1 into the cassette below wafer 1.
WEQO 1111

Repeatecly raise rcbot height until vacuum contact with wafer 1 is sensed.
FVAC 111 (repeat until contact is made)

Remove paddle 1 from the cassetie.
WOOR 1111

Establish rcbet paddle 1 offset. Repeat the following procedure (13.8. - 13.13.)
until paddle 1 is centered between wafers 1 and 2.

Move the robot z-axis to the wafer 2 drop-off height.
WwWDOoO 1121

Disable the robot theta axis motor.
MEBL 10

Manually swing robot paddle 1 into cassette between wafers 1 and 2,

Adjust paddle 1 cffset position.
SCAL 11 6 [+ .003]

Manually swing robot paddle 1 out of the cassette and center it over the rohot.

Enable the robot theta axis motor.
MEBL 11

Check / adjust wafer pitch. Repeat the following procedure (13.15. - 13.21.) until
paddle 1 is centered between wafers 24 and 25.

Move the robot z-axis to the wafer 25 drop-off height.
wDOO 11 251

Disable the robot theta axis motor.
MEBL10

Manually swing robot paddle 1 into the cassette between wafers 24 and 25.

Adjust the wafler pitch.
SCAL 1117 [+ .0001]

Manually swing paddle-axis out of cassette and center cver rcbot.

Enable robeot theta-axis.
MEBL 11

Map the cassette and check resulls for accuracy.
MAPC 11

Save Settings.
SAVE
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D-88 MicroVision MVT 7080™ Wafer Sorter

System 2.14.
Integration.
3-Cassette /
Bright Light

2.14.1.

2.14.2.

2.14.3.

v 2.14.4.
' ’ 2.14.5.
2146
2.147.
2148,

2.14.9.

2.14.10.

21411,

21412

21413,

2.14.14.

2.14.15,

2.14.16.

2.14.17.

2.14.18.

2.14.19,

2.14 20,

2.14.21.

2.14.22.

Setting Wafer Transfer Positions: Cassette StationC

Place a casselle with wafers in positions 1, 2, 24 and 25 onto cassette station C.

Map the cassette.
MAPC 12

Find the negative limit and maove the rotot z axis to . 1 ¥ above il
LIMN 0
MOVA 0 [negative limit + .1]

Extend robot paddle 1 into the cassette below wafer 1.
WEQOO 1211

Repeatediy raise robot height until vacuum contact with wafer 1 is sensed.
FVAC 121 (repeat until contact is made)

Remove paddle 1 from the cassette.
WOOR 1211

Establish robot paddle 1 offsel. Repeat the following precedure (14.8 - 14.13.)
until paddle 1 is centered between wafers 1 and 2.

Move the rabot z-axis to the wafer 2 drop-off height.
WDO0O 12 21

Disable the robot theta axis motor.
MEBL 10

Manually swing robat paddle 1 into casseile between wafers 1 and 2.

Adjust paddle 1 offset position,
SCAL 12 6 [+ .003]

Manually swing robot cacdle 1 oul of the cassette and center it over the robot

Enable the robot theta axis maotor.
MEBL 11

Check / adjust wafer pitch. Repeat the fallowing procedure (14.15. - 14.21.) uniil
paddle 1 is centered hetween wafers 24 and 25.

Move the robot z-axis to the wafer 25 drop-off height.
WDOO0 12 251

Disable the robot theta axis motor,
MEBL1 0

Manually swing robot paddle 1 into the cassette between wafers 24 and 23,

Adjust the wafer pitch.
SCAL 1217 [+ .0001]

Manually swing paddle-axis out of casselte and center over rokot.

Enable robot theta-axis.
MEBL 11

Map the casseite and check resuits for accuracy.
MAPC 12

Save Settings.
SAVE
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System 2.15.
Integration: 2.15.4.
3-@855Qtte / 2.15.2.
Bright Light
15.3.
— ) 2.15.4.
PN 2.15.5.
. ‘/n 2.156.
<y
_ 2.157.
2.15.8.
2.15.9.
215.10

Sectlion D: System Integration D'89

Joystick Calibration

Exit Host NT software and start workstation software.
Enable the bright light option in the system setup screen.
Exit and re-enter the workstation software.

Select setup from the main tocl bar.

Click joystick.

Make sure the power curve is set to four and the dead band is between four and
fifteen.

Click calibrate joystick.
Follow the eight instruction steps o calibrate the joystick.
Click yes to accept the joystick calibration and exit the window.

Exit Workstation software.
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_ D-90 MicroVision MVT 7080™ Wafer Sorter

[ ]
—_
=]

System
Integration:

3-Cassette /
Bright Light

na
.
o

(; _/ 2.16.3.

T 2.16.4.

2.16.5.
2166,
2.18.7.

2.16.8.

2.168.9

2.16.10C

21611

2.16.12

2.16.13.

2.16.14.

2.16.15.

Bright Light Leveling & Transfer Heights ‘without Wafer Flipper)

Make sure guard has been removed and the vacuum sensitivity 's  1¢ ‘.
The mapping and transfer heights of the stations should already - L T
robot can angles sheuld also be set.

Increase the software limits:
LIMP 7 720

LIMP 8 720

LIMN 7 -720

LIMN 8 —720

Remove a wafer from a cassette with the robot.
WELR 1021

Move the robot to the Z transfer position of the bright light.
WLOO 311

Paosition the bright light chuck untii it appears level.
MOVR 7 +
MOVR 8 +

Disable the theta axis and manually move the wafer on paddle one over!
light chuck.
MEBL 10

Raise or lower the Z axis of the robot until the bottom surface of the wafer is close
to the top surface of the bright light chuck.
MOVR 0 £ .001

Make fine leveling adjustments of the bright light chuck. There shculd be an even

gap between the surfaces of the chuck and wafer. —
MOVR 7 +

MOVR 8 +

Manually move the wafer over the center of the robot.

Set the transfer positions of the bright light and reference the motors
RPOS T 1

RPOS 81

MREF 7

MREF 8

Check to see if the chuck parks itself at the correct position.
SPRK 3

Make sure the transfer positions are at their defaull positions:
SCAL32-02
SCAL33-01
SCAL 34 .01
SCAL35 .03

Manually move the wafer over the bright hght chuck.

Set the bright light transfer height - repeat until contact is made.
FVAC 3

Enable the theta axis on the robot and remove the wafer from the bright light
chuck.

MEBL 11

WOLR 311
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Section D: System Integration D'g 1

System 2.16.16. Set the software limits back to their original default paramsters
e FLIM 7
Integration: FLIM 8
FLIM 9
3-Cassette /
Br|g ht |_|g ht 2.16.17. If the robot transfers the wafer cleanly to and from the oright light, save the pa-
rameters.
1 SAVE
Y 2.16.18. Replace the bright light housing panel.
(4 AV |
o
o4 '
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D_92 MicroVision MVT 7080 Wafler Sorter

System

Integration: 2171
3-Cassette /

Bright Light

2.17.2.

, 2.17.3.

2.17.4.

2.17.5.

2.17.6.

217.7.

2.17.8.

2.17.9.

21710

217.11.

21712

21713,

2.17.14.

2.17.15.

2.17.16.

2.17.17.

Bright Light Leveling & Transfer Helghts {with Wafer Flipper)

Make surc ird has been removed and the vacuum sensitivity et tly.
The may m  and lransfer heights of the stations should already ~ s = T =
robot ¢ n angles should also be set.

Switch to controller channel 2.
CHAN 2

Increase the software limis:
LIMP 7 720

LIMP 8 720

LIMN 7 =720

LIMN 8 =720

Switch to controller channel 1.
CHAN 1

Remove a wafer from a cassette with the robot.
WELR 10 21

Mave the robot to the Z transfer position of the bright light
WLOO 311

Switch to conltroller channel 2.
CHAN 2

Pasition the bright fight chuck until it appears level.
MOVR 7 +
MOVR 8

Switch to contreller channel 1.
CHAN 1

Disable the theta axis and manuaily move the wafer cn paddle cne overthe b
light chuck.
MEBL 10

Raise or lower the Z axis of the rebot until the bettom surface of the wafer
to the 1cp surface of the bright light chuck.
MOVR 0 +.001

Switch to controller channel 2.
CHAN 2

Make fine leveling adjustments of the bright light chuck. There sheuld be a even
gap between the surfaces of the chuck and wafer.

MOVR 7 +

MOVR 8 +

Manually move the wafer over the center of the robot.

Set the transfer positions of the bright light and reference the molors
RPOS 71

RPOS 81

MREF 7

MREF 8

Check to see if the chuck parks itself at the cerrect position.
SPRK 3

Make sure the transfer positicns are at their default positions:
SCAL 3 2-02
SCAL33-01
SCAL34 .01
SCAL 35 .03
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System
Integration:
3-Cassette /
Bright Light

2.17.18.

2.17.19.

2.17.20.

2.17.21.

2.17.22.

2.17.23.

2.17.24.

2.17.25.

2.17.26.

Section D: Sysiem Integration D-93 .-

rManually move the wafer over the bright light chuck.

Set the bright light transfer height — repeat until contact is made.
FVAC 31

Switch 1o controller channel 1.
CHAN 1

Enable the theta axis on the robot and remove the wafer from the bnght light
chuck.

MEBL 11

WOLR 311

Switch to controller channel 2.
CHAN 2

Set the software limits back to their original default parameters.
FLIM 7
FLIM 8
FLIM 9

I* the robet transfers the wafer cleanly to and from the bright light, save the pa-
rameters.
SAVE

Swiltch to controller channel 1.
CHAN 1

Replace the bright light housing panel.
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D'94 MicroViston MVT 70807 Wafer Sorter

System 2.18.

Integration:

2.18.1.

3-Cassette /
Bright Light 2.18.2.

2.18.3.

. 2.i8.4.

2.18.5.

2186

2.18.7.

2.18.8.

2.18.9.

2.18.10.

21811

Wafer Flipper Leveling & Transfer Positions

Make sure the joystick has been calibrated and the robot transfers wafers to the
bright light chuck cleanly.

Transler a wafer ta the bright light chuck with the rebot.
WMOV 101 31

Switch ta controller channel 2.
CHAN 2

Move the bright ight chuck and the flipper until the fop surface of the flipper makes
evenly contact with the boltom surface of the wafer.

MOVR T +

MOVR 8 +

MOVR 19 +

Prampt motor paositions and recard,
MPOS 7

MPOS 8

MPOS 19

Set transfer positions using recorded valuas.
XPOS 7 [MPOS 7 value]

XPOS 8 [MPOS & value]

XPOS 19 [MPOS 19 value]

Park the bright light.
SPRK 3

Test the new flip parameters.
FLIP

Return the wafer back tc the bright light chuck.
FLIP

Save the settings and place the cover and guard back intc position
SAVE

Swilch to controller channel 1.
CHAN 1
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Section D System Integration D-95 | 7

System 4-Cassette System Setup & Integration Sequence:
Integration:
4-Cassette Initial Power-Up & Hardware Check:
1.1.0.  System Power-Up ... .. 96
world 1.2.0.  Controller Board Board 1 TESt .. ... .ot L 86
1.3.1 Main System Vacuum Test . ... .. . 36
s 1.3.2 Robot Paddle Vacuum Test ... ... s7
Lo 1.3.3 Aligner Chuck Vacuum Tesl .. ... 97
. 1.4.1 Robot Module Reference ... ... .. 98
14.2 Aligner Module Reference .. .. .. ... . .. . ... R
1.4.3 Aligner Array Board Check ... ... ... 98
1.4.4 Aligner Upper Light Source Check ... ... ... .. ... .. ... ... ... .. 98
1.4.5 Aligner Lower Light Source Check ... . ... ... . .. L 98

System Integration:

2.1.0.  Cassetle Station Leveling ... ... ... . . 39
2.2.0 Robot Paddle Calibration . ... ... ... .. . . 100
2.3.0. Rcbot Z Axis Calibration . . ... 101
2.4.0. CanAngle Calibration . ... ... ... . ... e 102
2.5.0 Aligner Calibration ... .. ... 103
2.6.0 Sefting Aligner Transfer Position .. ... .. ... ... . . 104
27.0 Aligner Sensar Array Calibration .. .. .. ... .. o 105
2.8.0. LaserOffset Setup .. ... .. 106
2.5.0.  Rlapping Setup: Cassette Station A .. ... .. .. ... ... .. ... 107
2.10.0. Mapping Setup: Cassefte StationB  ........ . ... ... ... L 108
2.11.0. Mapping Setup: Cassette StaticnC ... .. .. .. ... ... ... . 108
2.12.0. Mapping Setup: Casselte Staticn D .. .. .. ... . 110
2.13.0. Transfer Positions: Cassette Station A .. ... ... . .. ... .. . . ... .. L. 1
2.14.0. Transfer Positions: Cassette StalionB ... ... ... . .. ... ... L 112
2.15.0. Transfer Positions: Cassette StatienC ... .. ... .. .. . . ... ... 0L 113
2.16.0. Transfer Positions: Cassette StationD ... ... ... .. ... ... L. 114
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System
Integration:

4-Cassette

MicroViston MVT 70807 Wafer Sorter

Initial Power-Up & Hardware Check: 4-Cassette

1.2

1.2.1.

[
s
[

1.3.1.1.

1.3.1.2.

1.3.1.3.

1.3.14.

1.3.1.5

1.3.1.6

System Power-Up
Set the controller On/Off switch to the On position.

Nake sure E-Stopis pulled out and turn the system On/Cff switch ar
as it will go o power up the controlier — nole that the On/Off swilch v | returnic a
position midway between the Off and On labels. Wait 20 seconds and again turn
the system On/Off switch clockwise as far as it will go to activate system motor
power.

Power-up the VGA color manitor.

Power-up the system PC. The computer will scan for a keyboarg, ouse and
viruses, check the integrity of the hard drive, and load Windows NT.

Once Windows NT has loaded, a Welcome window will appear, promptan t o
operator for a user name and password; enter these in the appropriale toxe. .nd
verify that WORKSTATION is dispiayed in the box labeled From:. Select the OK
buttan to prompt the display of the Windows NT Desktop window

Within the Windows NT Desktop locate and selec! (double click) the Host NT icon

to prompt the display of the Host NT window. The system is now ready o accept
host commands at the command line.

Contreller Board 1 (Master):

Perfarm self diagnostic test; a return of 0 ensures that serial connections to con-
troller board 1 are sounc.
SELF

Main Vacuum Tesl

Verify that the system vacuum sensor is connected to the AUX port on the con-
trotler back panel.

Detach the vacuum line from the back of the scrter chassis. Turn the sensor
adjusiment screw CW until the LED turns on, then CCW until the LED turns off.

Reattach the vacuum line 10 the back of the sorter chassis anc verify that the LED
wrns on.

Prompt the current hardware sensor status of the controller.
HWST

Detach the main vacuum line from the sorter chassis.
Again, prempt the current hardware senscr status of the controller; the returnead

values should be different than those returned in step 1.3.1.4.
HWST
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System
Integration:

4-Cassette

-
4 . Pl

1323

1.3.2.4.

1.3.2.5.

1.3.2.6.

1327,

1.3.2.8.

1.3.2.8.

1.3.2.10.

1.3.33.

1.3.34.

1.3.3.5

1.3.36.

D-97

Section D: System Integration

Robot Paddle Vacuum Test

Activate paddle 1 vacuum.
SVAC 111

Adjust paddle 1 vacuum sensor: 1) turn vacuum adjustment screw CW until LED
turns off; 23 turn vacuum adjustment screw CCW until LED turns on; 3) turn vacuurm
adjustment screw CW until LED turns off.

Deactivate paddle 1 vacuum.
SVAC1140

Activate pacdle 2 vacuum,
SVAC 1 21

Adjust paddle 2 vacuum senscr: 1) turn vacuum adjustment screw CW until LED
turns off;, 2) turn vacuum adjustment screw CCW until LED turns on; 3) turn vacuum
adjustment screw CW until LED turns off.

Deactivate paddle 2 vacuum.
SVAC120

Place a small wafer on paddle 1 and initiate vacuum test 10 prompt turn-on value
(left) and turn-off value {right}.
VACT 11

Turn paddle 1vacuum adjustment screw and repeat vacuum test unlil turn-on value
i5 35000 (£ 5000); remove wafer.

Place a small wafer on padale 2 and initiate vacuum test to prompt turn-cn value
{lefty and turn-off value (right).
VACT12

Turn paddle 2 vacuum adjustment screw and repeat vacuum test unltil turn-on
value is 35000 (t+ 5000), remove wafer.

Aligner Chuck Vacuum

Activate aligner chuck vacuum,
SVAC 211

Remove the back cover of the aligner and adjust the vacuum sensocr: 1) tum
vacuum adjustment screw CW until LED turns off; 2) turn vacuum adjustment
screw CCW until LED turns on; 3} turn vacuum adjustment screw CVY until LED
turns off.

Deactivate aligner chuck vacuum,
SVAC 210

Place a small wafer on aligner chuck and initiate vacuum test to prompt turn-on
value (left) and turn-off value {right).
VACT 21

Turn aligner vacuum senscr adjustment screw and repeat vacuum test until turn-
on and turn-off values are 35000 (+ 5000); remove wafer.

Replace aligner back cover.
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D"98 MicroVision MVT 7080™ Wafer Sorter

System 1.4.1. Reference Robot Module
Integratqon. 1.4.1.4. Reference robot theta axis.
4-Cassette MREF 1 (mzke sure it references in all four guadrants)
1.4.1.2. Disable robot paddie axis motor.
e e . MEBL 20
N
Ty o 1.4.1.3. Manually swing the robotl paddle cver the robol, record position, enable rotcl
N ! paddle axis motor, and reference robot paddle axis.
. g RPOS 2 1
n L MEBL 2 1
' .I MREF 2
1.4.1.4. Referance robot z axis
MREF 0
1.4.2, Reference Aligner Module
1.42.1. Reference aligner theta and x-axes motors.
MREF 3
MREF 4
1.4.3. ( ray board
1.4.3.1. Turn on the illumination and check the pixels of the array.
OUTP 4 100
ALND (128 should scroll up and down the screen)
1.4.3.2. Steop the scrolling and turn off the illumination.
ESC (stops the scroliing)
OouUTP 40
1.4.4 Check the upper light source on the wafer light.
1.4.41 Turn on the light above the acrylic block.
OUTP 5100
1.4.42. Turn off the light source.
OUTP 50
1.4.5, Cl e lower light source on the wafer light.
1.4.5.14. Turn on the light source below the light shield.
QOUTP 10 100
1452, Turn off the light source.
QUTP 100
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Section D: System Integration D-99 ‘

System Integration: 4-Cassette

Integration:

21

4-Cassette L

2.1.1.

! 2.1.2.

214,

2.1.6.

2.1.7.

2.1.8.

21.9,

21.10.

2.1.11.

2112

2.1.13.

2.1.14.

Cassette Station Leveling

On the underside of the sorter chassis, locate each casselte station’s respeclive
access port and loosen the four fasteners located there.

Remove the sensor cable clamps that cover up the set screw holes under the
cassetie stations.

Loosen the three set screws located under the casselte station until they are not
touching the bottom of their station.

Raise the robot z axis.
MOVA 0 .35

Disable the robot theta and paddle motors.
MEBL 10
MEBL 2 0

Turn on robot paddle 1 vacuum and place a wafer over the vacuum port.
SVAC 111

Manually rotate the robot theta axis to swing paddle 1 and the wafer out over the
casselte stations - note that the centerline of paddle 1 musl point to the center of
the robot for proper leveling, Using the wafer as a baseline, determine which
cassette station is the highest, proceed 1o level that station first.

Place three leveling blocks around the edge of the highest casselte station. Manu-
ally swing the wafer over the cassette station. Lower the robot z axis until the
underside of the wafer makes contact with one of the blocks.

MOVR 0 - .001]

Adjust the three set screws under the station urntil the wafer makes equal contact
with all three blocks. Once the station is level, rolate the set screw ocated closest
to the robot clockwise (CW) 1/4 turn.

Manually swing paddle 1 and the wafer away from the station. Beginning with the
wo fasteners situated farthest from the rabot and proceeding in small increments,
retighten the four fasteners located on the underside of the pedestal.

Manually swing paddle 1 and the wafer back over the station and use the blocks
to ensure that it is still level. Repeat the leveling procedure if necessary.

Manually swing paddle 1 and the wafer over the next station, keeping the same
robot z height, and perform the leveling procedure described above (2.1.9. -
2111

While supporling the wafer, turn off the vacuum to robot paddle 1 and remove the
walfer.
SVAC110

Enable the robot theta and paddle motors.
MEBL 11
MEBL 2 1
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System
Integration:

4-Cassette

MicroVision MVT 7080 Wafer Sorter

2.2,

2.2.2.

223

2.24,

225

226

2.2.7.

2.28.

2.2.8.

Robot Paddle Calibration

Reference the robot theta axis.
MREF 1

Reference the robot paddle axis.
MREF 2

Set the staticn reference flag for the robot,
SRFL 11

Rotate the robot paddle axis until paddle 1 is centered over the robot.
MOVR 2 [t degrees]

Place a calibraticn pin into the robot calibration pin hole.

Rctate the robot paddle axis until the inside edge cf paddle 1 makes contact with
calibration pin; as paddle one approaches the pin, decrease the increment of
rotation

MOVR 2 [+ degrees]

Set the robot paddle reference posilion ard padale 1 calbration angle
RPOS 21

MREF 2

SCAL110

Check to see if rcbot paddie 1 centers properly over the rotol.
MVPC 1

Save settings.
SAVE
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System
Integration:

4-Cassette

23.1.

232

2.3.3.

234

2.3.5.

2386

2.3.7.

2.3.8

2.3.9.

2.3.10.

2311,

2312

2.3.13.

2.3.14.

2.3.15.

Section D: System Integration D-1 01

Robot Z Axis Calibration

Center robot paddle 1 over the center of the rebot and set the robot height (z axis}
to .1 inches.

MVPC 1

MOVA 01

Rotate the robot theta axis until the robot faces cassette station A.
MOVR 1 [t degrees]

Extend paddle 1 out over casselte station A.
MOVR 2180

Adjust the robot z axis brake timeout value.
SCAL 1 6 10000000

Place a 1 inch calibration block adjacent to the tip of the extended robot paddle.
Raise or lower the robot z axis until the height of the paddle’s bottom edge maiches
that of the block - as paddle 1 approaches the block downward movement should
be in increments of .001".

MOVR @ [+/-.001]

Set the robot z axis motor reference position.
RPOS 01

Reference the robot z axis.
MREF 0

Move the robot z axis to the newly set zero position.
MOVA DD

Center paddle 1 over the robot, then extend it out over the cassette station A; use
the calibration block to see if RPOS recorded properly.

MVPC 1

MOVR 2 180

Center paddle 2 over the robo!. then extend it out over the cassetie station A;
MVPC 2
MOVR 2 180

Raise or lower the rabot z axis until the height of the paddle's boltom edge is
equal to the height of the block - as paddle 2 approaches the hlock downward
movement must be in increments of .001".

MOVR 0 [+/- ,001]

Set the paddle offset and center paddle 1 over the robot.
POFF 1
MVPC 1

Set default limits for the robot Z, theta and paddle axes.
FLIM O
FLIM 1
FLIM 2

Reset the robot z axis brake timeout vaiue.
SCAL 1 6 2000000

Save seltings.
SAVE
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D_1 02 MicroVision MVT 7080™ Waler Sorter

System 2.4,
Integration: 241,
4-Cassette
D \
o, 242
-//X ! ?
- 243
A
2.4.4.
245
248
24.7.

Can Angle Calibration

Center rebot paddle 1 over the robot, prompt a reading cf the rolx 1z <ds i -
tive limit, and mecve the robet z axis to a height that equals its negati gowt
inches.

MVPC 1

LIMN O

MOVA 0 [negative limit + .1]

Rotate the robct theta axis until the robot faces cassette station A.
MOVR 1 [+ degrees]

Center rebot paddie 1 over the rebet then extend it over cassette station A.
MVPC 1
MOVR 2 180

Place a calibraticn pin in the calibration hcle on top of casselte station A. rote?
the robot theta axis in small increments until the paddle makes contact with ' .
calibration pin,

MOVR 1 [+ .12 degrees]

Define the world position and set the can angles for a scrter with four cass—**
FWLD 90

SCAL200

SCAL 100 -80

SCAL 110 -140

SCAL 120140

SCAL 13090

XPOsS10

SCAL1755

SREF 1

Teslt the settings by rotating the paddle end cf the rotet to face the aligner.
SPRK 1

Save settings.
SAVE
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System

Integration:

2.5.

2.51.

4-Cassette

e

‘

L

N

2.5.4.

2.5.5.

2.5.14.

2515

Section D: System Integration D"1 03

Aligner Calibration

Reference all aligner axes.
SREF 2

Move aligner x axis until the chuck is positioned over the center of the module.
MOVR 4 {+/- .2 inches]

Center robot paddle 1 over the robot and rctate the robot theta axis until the
robot's paddle end faces the aligner.

MVPC 1

MOVA10

Raise the robot z axis to a height above the aligner chuck.
MOVA 03.0

Extend robot paddle 1 over the aligner chuck and turn on robet paddle 1 vacuum.
MOVR 2 180
SVAC111

Manually piace a wafer onto robot paddle 1. Make sure it is centered over the
chuck.

Lower the robot z axis until any part of the wafer makes contact with tne aligner
chuck. Do nct proceed lower than the aligner chuck as this may damage the
wafer,

MOVR 0 [+ .005 inches]

Access the aligner's bottom panel and loosen the four shoulder boits if they do
not have springs. Adjust the three aligner leveling screws until the gap between
the chuck and the wafer appears even frcm all vantage points. Retighten the
shoulcer boits if they do not have springs.

While supporting the wafer turn off paddle 1 vacuum.
SVAC110

Move the aligner x axis in a positive direction.
MOVR 4 .2

Place a calibration pinin the calibration hole on top of the aligner's surface. Make
sure it is perpendicular to the top plate.

Move the aligner x axis in the negative direction until the cafibration pin makes
contact with robot paddle 1.
MOVR 4 [-.02 inches]

Record the aligner x axis reference position, set the aligner x axis transfer pesi-
tion, and reference the aligner module,

RPOS 41

XPOS 40

MREF 4

Pull the calibration pin cut of the aligner's calibraticn hole and park the aligner.
SPRK 2

Check to see if the aligner parked at the correct position. then center robst paddle
1 over the robot.
MVPC 1

Set default limits for aligner x and theta axes.
FLIM 3
FLIM 4

Save settings.
SAVE
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System 2.6.
Integration: 2 6.1,
4-Cassette
T ' 262
’ 263,
264
2.6.5.
266
26.7.

Setting Aligner Transfer Position

Center robol paddie 1 over the robct and rotate the robot theta axis unlil the
robot’s paddle end faces the aligner.

MVPC 1

MOVA 10

Raise the robot z axis to a height above the aligner chuck.
MOVA 0 3.5

Extend robot paddle 1 over the aligner chuck and turn on robot paddle 1 vacuum.
MOVR 2 180
SVAC111

Manually place a wafer onto robot paddle 1. Make sure it is cente  d over the
chuck.

Set the aligner transfer position by repeatedly lowering the wafer until cc  act
with the aligner chuck is sensed.
FVAC 21

Set the default trans(er heights.
SCAL22-03

SCAL 23 -005

SCAL 24 .015

SCAL 25.03

Save settings.
SAVE
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System

Integration: 271,
4-Cassette

2.72.

2.7.3.

2.7.4

2.7.5.

2.7.8.

277

27.8.

2.7.9.

2.7.10.

2.7.11.

Sectien D: System Integration D'1 05

Aligner Sensor Array Calibration

Turn on the aligner sensor array illuminaticn
OuTP 4 100

Use a small Nathead screwdriver t¢ gently turn the potentiometer to maximum
brightness; be careful nct to strip the potentiometer as s maximum range of
metion is only 3/4 turn.

tMove the aligner x-axis until the wafer edge is centered under the aligner sensor
array.
MOVR 4 [+ distance]

Prompt a display of the wafer edge lacation with respect to the senscr array; a
properly positioned edge would read between 60 and 68. Select the ESC bullon
1c terminate the ALND display,

ALND

Adjust the aligner x-axis as needed,
MOVR 4 [t .05]

Repeat steps 7.4. and 7.5. until the ALND reading falls between 60 anc 68.

Turn the patentiometer untit ALND reading decreases by 1. Select the ESC but-
ton to terminate the ALND display.
ALND

Turn off aligner senscr array illumination.
OUTP 40

Autocalibrate the aligner sensor array.
ALNC 1

Suppert the wafer by hand, turn off the aligner chuck vacuum and manually re-
move the wafer.
SVAC210

Save settings.
SAVE
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System
Integration:

4-Cassette

281

2.8.2

283

2.8.4

2.8.5.

236

28.7.

Laser Offset Setup

Reference all robot axes.
SREF 1

Set wafer mapping algorithm.
MAPA 2

Ta determine the laser offset position, first place a calibraticn pinin the call’

hote an the top of cassetie station A Next, position a white card orslipof ~ o
benind the pin, opposile the rabot. Execute the following commands to ¢ an
the robot z and theta axes so that the robct laser 1s aimed at the calibration pin.
LIMN 0 (returns negative limit}

MOVA 0 [negative limit + .05 inches]

MOVA 190

Turn on the laser and rotate the robot theta axis until the shadow of the pin falls
directly in the center of the laser beam projected onto the paper.

LASR 1

MOVR 1 [+ .2]

Prompt the current robot theta position and use it 1o set the laser offsel.
MPOS 1 (returns current position)
SCAL 1 14 [90 - current position]

Turn the laser off.
LASR O

Save the settings.
SAVE
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System 2.9.

Integration:; 291

4-Cassette 292

e 293

2.9.4,

29586

29.7.
2.9.8.
29.9.
2.9.10.

29.11.

Section D; System Integration D'1 07

Mapping Setup: Cassette Station A

Place a full cassette on cassette station A. Remove the wafer in slot 2.

Calibrate the mapping set up.
MAPS 10

Put the wafer back in slot 2.

tap the cassette.
MAPC 10

Prompt a return of the mapping data over a specified range of mapping angles.
SCAN1D-24.2

Study the returned mapping angles and their corresponding data. Determine at
which mapping angles the cassetie was correctly mapped. From among the angle:
that mapped correctly, select a 1 degree range that lies midway between the
highest and lowest angles (lowest = 1.4 and highest = 3.2}. Use the high and low
angles from within this range {low = 1.8 and high = 2.8) in the following proce-
dures,

0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00C0000000000000000000000
0000000000000000000000600

LA L L LR
oNBEOOCo

-.8 000000000000C000000000C00
-6 0000000000000000000000000
-4 00000000000001 10000010000
-2 0011101000001110100010010
1.0 10100C1101100110100100100
1.2 1011101001111110100100111
1.4 IAREARRRE AR R ERRRERARRRERI
1.6 M1t Mt IITIn
1.8 (AR RN ERRREREEI
2.0 AR AR RRRRRRERREREE!
2.2 Tttt TIn
2.4 AREAREER R RREEARREREE
2.6 IR AR AR R R R R
2.8 IARARERREERAREERR R ERRRER
3.0 (AREERAR AR ERRRREEI
3.2 (AR R AR AR RRERE
34 t010111001011110100110111
3.6 0010011001001100110100100
3.8 0000000000000001000100100
4.0 0000000000000000000000000

Set the low mapping angle
SCAL 10 1 [low angle value])

Set the high mapping angle
SCAL 10 2 [high angle value]

Auto calibrate the best mapping start position.
MAPH 10

Map the cassette and check the accuracy of returned data.
MAPC 10

Save the settings
SAVE
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System
[Integration:

4-Cassette

2.10.1.

2.10.2.

2.103.

2.10.4.

2.10.5

2.10.6.

2.10.7.

2.10.8.

2.10.9.

2.10.10.

2.10.11.

Mapping Setup: Cassette Station B

Place a full casselle on casselte station B. Remove the wafer in slot 2.

Calibrate the mapping set up.
MAPS 11

Put the wafer back in slot 2.

Map the cassette.
MAPC 11

Prompt a return of the mapping data over a specified range of mapping |, .
SCAN 11-24.2

Study the returned mapping argles and their corresponding data. D - 1
which mapging angles the cassette was correctly mapped. Froma~~ 3thean es
that mapped correctly, select a 1 degree range that lies midw y be’ nt =z
highest and lowest angles (lowest = 1.4 ard highest = 3.2). Usetheh ind low
angles from within this range (low = 1.8 and high = 2.8} in the following proce-
dures.

00000000C00000C0O0000C0O000
00000000000000000000C0000
00000000000000000000 0000
00000000000000000000C0000
0000000000000000000000000
00000000000000000000C0000
0000000000000000000000000
0000000000000000000000000
0000000000000110000010000
0011101000001 110100010010
10100011011001101001001C0
10111010011111101001C0111
IRRRRREEEAREEERERRRRRERRR
(RN RREEERREARRRRRRRRRE R
IRRRERRREERERRRRRERRRRREN!
IRRRE AR AR RAREREARERAN!
(AR RRARE AR RRRRRRRRER
IRRRRRERRRRR R RRR AR RRER
IRRRERRER AR RRERRRRRARRRRRI
(ARREARRRARERRRRRRERRRRES
AR AR RRR RN
(ARERREREARERRRRRRRRRRRER
101011100101 1110100110111
0010011001001100110100100
0000000000000001000100100
0000000000000000000000C00

1

LLOLLLL
onvro o

cCoobhNOoOOANODO BN ED®

BWLWWWWRNNNRNN D — o o

Set the low mapping angle
SCAL 11 1 [low angle value]

Set the high mapping angle
SCAL 11 2 [high angle value]

Auto cabbrate the best mapping start position.
MAPH 11

Map the cassette and check the accuracy of returned data.
MAPC 11

Save the seltings
SAVE
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Integration:

4-Cassette

2.11.3.

211.4.

2.11.5.

2.11.6.

2.11.7.

2.11.8

2119

2.11.10.

21111

Secticn D: System Integration D'1 09

Mapping Setup: Cassette Station C

Place a full cassette on cassette station C. Remove the wafer in slot 2.

Calibrate the mapping set up.
MAPS 12

Put the wafer back in slot 2.

Map the cassette.
MAPC 12

Prompt a return of the mapping data over a specified range of mapping angles.
SCAN12-24.2

Study the returned mapping angles and their corresponding data. Determine at
which mapping angles the cassalle was correctly mapped. From among the angles
that mapped correctly, select a 1 degree range that lies midway between the
highest and lowest angles (lowest = 1.4 and highest = 3.2). Use the highand low
angles from within this range (low = 1.8 and high = 2.8} in the following proce-
dures.

-2.0 0000000000000000000000000
-1.8 0000000000000000000000000
-1.6 0000000000000006000ACA00a
-1.4 0000000000000000000000000
-1.2 0000000000000000000000000
-1.0 000000000000C000000000000
-8 0000000000000000C00000000
-6 0000000000000000C00000000
-4 00000000000001 10000010000
-2 0011101000001110100010010
1.0 1010001101100110100100100
1.2 10111010011111101001001 11
1.4 M1 111t 11111141 111
1.6 1111111111111 1111111
1.8 MMM 1111111
2.0 (AR AR R R R AR RRRE N
2.2 Tt 11111111
2.4 Tttt
26 (AR R R RRER|
2.8 MMMt 1IN
3.0 IR AR RN AR AR R RRE
3.2 IRRR R SRR RS RRAR RN R RN
3.4 1010111001011110100110111
36 0010011001001100110100100
38 0000000000000001000100100
4.0 0000000000000000000000000

Set the low mapping angle
SCAL 12 1 [low angle value]

Set the high mapping angle
SCAL 12 2 [{high angle value]

Auto calibrate the best mapping start position.
MAPH 12

tMap the cassette and check the accuracy of returned data.
MAPC 12

Save the seltings
SAVE
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" D'1 1 O MicroViston MVT 7080™ Wafer Sorter

System

integration:
4-Cassette

2123

| 2.124.

2.12.5

2126

2127

2.12.8.

2129

2.12.10.

2.12.11.

Mapping Setup: Cassette Station D

Place a full cassette on cassette station D. Remove the wafer in slot 2.

Calibrate the mapping set up.
MAPS 13

Put the wafer back in slot 2.

Map the cassette.
MAPC 13

Prompt a return of the mapping data over a specified range of m noA 5
SCAN13-24 .2

Study the returned mapping angles and their correspt j data. Deten it
which mapping angles the cassette was correctly mapped. Fiomamaongthean s
that mapped correctly, select a 1 degree range that hes midway between th
highest and lowest angles (lowest = 1.4 and highest = 3.2). Usethe high: b &
angles from within this range {low = 1.8 and high = 2.8) in the following prc -
dures,

2.0 0000000G0C00COGO00COAGOS0
1.8 000000000000C000G0CH00000
-1.6 0000000000000000G00000000
1.4 0000000000000000C00000000
1.2 0000000000000000000000000

0 0000000000000000000000C00
00000000000000000000C0C00
0000000000000000000000000
0000060000000 10000010000
0011101000001110100010010
10100011011001101001C0100
1011101001111110100162111
IRRRRRR R R R RRRRARARRERRE!
AR RRRRE R R R R ERRRR AR
(AR RN AR RRREE!
(AR RRA R R RRRERERRRR D
(AR R R R REREE!
(AR AR RARR R R ERR
(ARREE AR RERRRRERRRRER
MMt
(AARRRERRRRR R RRRERRRRREN
M1ttt i
1010111001011110100110111
0010011001001100110100100
0C00000000000001000100100
000000000000000000GOGOCO0

SO ENOoCmO LoD RONBE DD

DOWWWWRNNNONS = oo

Set the low mapping angle
SCAL 13 1 [low angle value]

Set the high mapping angle
SCAL 13 2 [high angle value]

Auto calibrate the best mapping start position.
MAPH 13

Map the cassette and check the accuracy of returned data.
MAPC 13

Save the settings
SAVE
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System

integration:

)
-
(%]

:

N
o
.

4-Cassette 2:»3.2.

o 2.133.

s
Sy 2.13.4,
)

213.5.

2.13.6.

2.13.7.

2.13.8.

2.13.9.

2.13.10.

2.13.11.

2.13.12.

2.13.13.

2.13.14.

2.13.15.

2.13.16.

2.13.17.

2.13.18.

2.13.19.

2.13.20.

2.13.21.

2.13.22.

Section D: System Inlegration D"1 1 1

Sefting Wafer Transfer Positions: Cassette Station A

Place a cassette with wafers in positions 1, 2, 24 and 25 onto casselte station A.

Map the cassette.
MAPC 10

Find the negative limit and mave the rohot z axis to a position slightly above it.
LIMN O
MOVA 0 [negative limit + .1]

Extend rcbot paddle 1 into the cassetie below wafer 1.
WEOO 1011

Repeatedly raise rabot height until vacuum contact with wafer 1 is sensed.
FVAC 101 ({(repeat until ccntact is made)

Remove paddle 1 from the cassetie.
WOOR 1011

Establish robot paddle 1 offset. Repeat the following procedure (13.8. - 13.13.)
until paddle 1 is centered between wafers 1 and 2.

Move the robot z-axis to the wafer 2 drop-off height.
wDo0 1021

Disable the robot theta axis motor.
MEBL 10

Manually swing robot paddie 1 into cassette between wafers 1 ana 2.

Adjust paddle 1 offset position.
SCAL 106 [+ .003]

Manually swing robot paddle 1 cut cof the cassette and center it over the robot.

Enable the robot theta axis motor.
MEBL 11

Check / adjust wafer pilch. Repeat the following procedure {13.15. - 13.21.) until
paddle 1 is centered between wafers 24 and 25

Move the robot z-axis to the wafer 25 drop-off height.
WDOO 10 251

Disable the robot theta axis motar.
MEBL 10

Manually swing robot paddle 1 into the casselte belween walers 24 and 25.

Adjust the wafer pitch.
SCAL 1017 [£ .0001]

Manually swing paddle-axis out of cassette and center over robol.

Enable robot theta-axis.
MEBL 1 1

Map the cassette and check results for accuracy.
MAPC 10

Save Sellings.
SAVE
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. D"1 1 2 MicroVision MVT 7080™ Wafer Sorter

System
Integration:

4-Cassette

2,14,

2149,

2.14.2.

2.14.3

2.14.6.

2.147.

2.14.8.

2.14.9.

21410

2.14.11.

2.14.12.

2.14.13.

2.14.14,

2.14.15.

2.14.16.

2.14.17.

2.14.18.

21419,

2.14.20.

2.14.21.

2.14.22.

Setting Wafer Transfer Positions: Cassette Station B

Place a cassette with wafers in posilions 1, 2, 24 and 25 onto cassetie station B.

Map the cassetlle.
MAPC 11

Find the negative limit and move the rotot z axis to a position slightly above it
LIMN 0
MOVA 0 [negative limit + .1]

Exiend robot paddle 1 1nto the cassette below wafer 1.
WEQO 1111

Repeatedly raise rohot height until vacuum centact with wafer 1 is sensed.
FVAC 111 (repeat until contact is made)

Remove paddle t from the cassetle.
WOOR 1111

Establish robot paddie 1 offset. Repeat the following procedure (14.8. - 14.13.)
until paddle 1 is centered hetween wafers 1 and 2.

Move the robot z-axis 1o the wafer 2 drop-off height.
WDOO 11 21

Disable the robot theta axis mctor,
MEBL 10

Manually swing robot paddle 1 into cassette between wafers 1 and 2.

Adjust paddle 1 offset position. —
SCAL 11 6 [+ .003]

Manually swing robot paddle 1 out of the cassette and center it over the robal,

Enable the rohot theta axis motor.
MEBL 11

Check / adjust wafer pitch. Repeal the following procedure (14.15. - 14.21.} unul
paddle t is centered between walers 24 and 25.

Move the robot z-axis 10 the wafer 25 drop-off height.
WDOO 11 251

Disable the robot theta axis motor.
MEBL 10

Manually swing robot paddle 1 into the casselte between wafers 24 and 25,

Adjust the wafer pitch.
SCAL 11 17 [+.0001]

Manuatly swing paddle-axis out of casselle and center over rotol.

Enable robot theta-axis.
MEBL 11

Map the cassette and check results for accuracy.
MAPC 11

Save Settings.
SAVE
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System

2.15,

Integration: 5 15.1.

4-Cassette

2.15.2.

IS 2.15.3.

o 215.4,

2.15.5.

2.15.6.

2.15.8.

2.15.9.

2.15.10.

2.15.11.

2.15.12.

2.15.13.

2.15.14.

2.15.15.

2.15.18.

2.15.20.

21521

2.15.22.

Section D: System Integration D'1 1 3

Setting Wafer Transfer Positions: Cassette Station C
Place a casselle with wafers in positions 1, 2, 24 and 25 anto cassette station C.

Map the casselte.
MAPC 12

Find the negative limit and move the robot z axis to a position slightly above it.
LIMN O
MOVA 0 [negative limit + .1)

Extend robot paddle 1 into the casselte below wafer 1.
WEOO 1211

Repeatedly raise robot height until vacuum contact with wafer 1 is sensed.
FVAC 12 1 ({repeat until centact is made)

Remove paddle 1 from the cassetle.
WOOR 1211

Establish robot paddle 1 offset. Repeat the following procedure (153.8. - 15,13}
until paddle 1 is centered between wafers t and 2.

tMove the robot z-axis to the wafer 2 drop-off height.
WDOO 1221

Disable the robot theta axis motaor.
MEBL 10

fanually swing robot paddle 1 into cassette between wafers 1 and 2.

Adjust paddle 1 offsat position.
SCAL 12 6 [+ .003]

Manually swing robot paddle 1 out of the cassette and center it over the robot.

Enable the robot theta axis motor.
MEBL 11

Cneck / adjust wafer pitch. Repeat the following procedure (15.15. - 15.21.) until
padcle 1 is centered between wafers 24 and 25.

Mowe the robot z-axis to the wafer 25 drop-off height.
WDOO 12251

Disable the robot theta axis motor.
MEBL 10

Manually swing robot paddle 1 into the cassette between wafers 24 and 25.

Adjust the wafer pitch.
SCAL 12 17 [+ .0001}

Manually swing paddle-axis out of cassette and center over robot.

Enable robot theta-axis.
MEBL 11

Map the cassette and check results for accuracy.
MAPC 12

Save Settings.
SAVE
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System
integration:

4-Cassette

-

2.16.1.

2.16.2.

2.16.3.

2.16.4.

2.16.5.

2.16.6.

2.16.7,

2.16.8.

2.16.9.

2.16.10.

2.16.11.

2.16.12.

2.1613.

2.16.14.

2.16.15.

2.16.16.

2.16.17.

2.16.18.

2.16.19.

2.16.20,

2.16.21.

2.16.22.

Setting Wafer Transfer Positions: Cassette Station D

Place a cassette with wafers in positions 1, 2, 24 and 25 onlo cassette station D.

KMap the cassette.
MAPC 13

Find the negative mit and move the rabot z axis o a posiion slightly atzove i
LIMN 0
MOVA 0 [negative limit + 1]

Extend robot padcdle 1 into the cassette below wafer 1.
WEOO 1311

Repeatedly raise robot height until vacuum contact with wafer 1 is sensed.
FVAC 131 (repeat until contact is mace)

Remaove paadle 1 from the cassette.
WOOR 13 11

Establish rebot paddle 1 offset. Repeat the following procedure (16.8. - 16,13}
until paddle 1 is centered between wafers 1 and 2.

Mcve the robot z-axis to the wafer 2 drop-off height.
WD0OO 1321

Disable the rcbot theta axis motor.
MEBL 10

KManually swing robot paddle 1 into cassette between wafers 1 and 2.

Adjust paddle 1 offset position.
SCAL 13 6 [+ .003]

Manually swing robot paddle 1 cut of the cassette and center i over thea robol.

Enabie the robot theta axis molor.
MEBL 11

Check / adjust wafer pitch. Repeat the following procedure (16.15 - 16.21 yunll
paddie 1 is cenlered between wafers 24 and 25.

Mcve the robot z-axis to the wafer 25 drop-off height.
WDOO 13 251

Disable the robot thela axis motor.
MEBL 10

Manually swing robot paddle 1 into the cassetle between wafers 24 and 25,

Adjust the wafer pitch.
SCAL 13 17 [+.0001]

Manually swing paddle-axis out of cassetle and center over robat.

Enable rcbot theta-axis.
MEBL 11

Map the casselte and check results for accuracy.
MAPC 13

Save Settings.
SAVE
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E—2 MicroVision MVT 7080™ Wafer Sorter

Runtime
Setup

CAUTION:
Protection
provided by the
equipmeant may be
impaired if it is
used in a manner
not specified by
the manufacturer.

CAUTION:

System users must
wear a wrist strap
for grounding
purposes to
prevent electric
static discharge.

Seclion Overview

Runtime setup is the process through which system technicians prepare an operational MYT
7080 Wafer Sorter far runtime operation. This seclion is designed to serve as a guide to thnt
process by providing detailed descriptions and step-by-step instructions for the topics and -
cedures described below. Note that these procedures are considered restricted, and she d
oniy be performed by persons with Maintenarice, Engineer, or Service Engineer access privi-

lege.

114.-1.2

2.0.

3.0.

4.0.

5.0.

6.0.

Power-Up & Power Down Sequences describes how to safely turn the system
on and off.

Managing User Access defines the four degrees of system access, or privilege,
and describes now to grant privilege, add users and delete users

System / Module Setup describes now to correclly enter module software set-
tings 1o accurately reflect a system's particular modular configuration

Selecting and Creating Wafer Flow Recipes describes how o seiect, delete,
create and edit recipe files that serve to determine the flow of wafers during runtime
operation.

Selecting and Creating Reader Recipes describes how to select, delete, it
and edit recipe files that contain ID reader settings customized to accomme  u¢ 4
specific wafer style's size, scribe location, scribe font, and scribe guaiity.

Selecting and Creating Bright Light Recipes describes how to select, delete,
create and edit recipe files used to determine the tilt and rotation of wafers during
bright light macroinspect:on.

;?r‘l}uosn System Pull-Down m IA Recipes
3 f - N

The procedures described in Exit Logon.. Wafer Flow .. ﬁ_? Flow ____ *
this section require consid- Logoff ... inspection.. Die M p/Wafer €
erable use of the interface’s Manaaer Revievs ... ct
pull-down menus, accessed Manag Casselte.. | Reader -
via the Workstation Main T | wafer .. —
window menu bar. Users are | e I F b >
advised to become familiar Robat ... Inkor
with the contents of the pull- Aligner ... \—'— New
down menus prior to under- Bright Light ... : o n"'
taking runtime setup proce- P pen ..
dures, noting that options o Edit ...
displayed in a subdued man- Microscope .. Delete ...
ner are not active on the Reader ...
MVT 7080 Wafer Sorter. Joystick ...

Inker ...

Video ...

Contraller ...

Directory ...

Communications ...

System Setup

Save Workspa ..
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Section E: Runtime Setup E'3 .

Power-Up 1.1.0. Power-Up Sequence
& Power-Down 1.1t Turn the MVT 7080 Main Pawer Switch to the ON position.
1.1.2. Pawer-up the VGA color monitor if the system is equipped with one.
1.1.3. Power-up the system PC. The computer will scan for a keyboard, mcouse and

viruses, check the integrity of the hard drive, and load Windows NT.

1.1.4. Once Windows NT has loaded, a Welcome window will appear, prompting the
cperator for a user name and password; enter these in the appropriate bexes and
verify that WORKSTATION is displayed in the box lateled From:. Select the OK
button to prempt the display of the Windows NT Program Manager window.

1.1.5. Set the Contreller ON/OFF switch tc the ON position. The cperator will near the
sound of sclencids and cocling fans being activated.

1.1.6. Within the Windows NT Program Manager window, locate the MicreVisian
WarkStaticn window and select the MicroVision icon. The operater will ce
presented with a Logon windew, Enter a user name and password in the
appropriate hexes and select the OK buttan.

1.1.7. As the WorkStation program is launched, the operater will be presented with the
MVT 7080 graphical user interface,

1.2.0. Power-Down Sequence

1.21 Make sure that all wafers are refurned tc cassettes and that all modules and the
robet are empty.

1.2.2. Select File from the WerkStaticn menu bar and Exit from the File pull-down menu
tc prompt the display of an Exit WorkStation window.

1.2.3. Within the Exit WorkStation window, enter a password where prompled and select
Tesminate Program frcm among the Select Exit Type options. Select the CK
hutton te prompt the display of the Windows NT Pregram Manager window.

1.2.4, Frem within the Windews NT Program Manager window, select File from the menu
bar and Exit frem the File pull-down menu o prompt the display of a Shutdown
Computer windcw.

1.2.5. Fram within the Shutdown Computer windeow, verify that the Shutdown option is
seiected and select the OK button. The operator will then be presented with
ancther Computer Shutdown window that features a RESTART bhuiten - do rot
select it.

1.2.6. Set the Controller ON/OFF switch to the OFF position,

1.27 Power-down the PC.

1.2.8. Power-down the VGA color monitor if the system is equipped with one.

1.2 Turn the MVT 7080 Power Main Switch to the OFF position.
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N E-4 MicroVision MVT 7080™ Wafer Sorter

Managing 2.0. Managing User Access

User ACCGSS The MVT 7080 software is designed o accommodate users with wide rane ng
degrees cf system knowledge, from operators to service engingers. To n: e
the integrity of system files, recipes and settings, access to th= ""T 7{ 10 s
divided into 4 degrees of privilege: Qperator, Maintenance, Ei jii.. r, ar 1}
User vice Engineer. An operator is granted the least degree of system. 3¢ sw’
- sefvice engineer is granted the greatest degree of system acces«

The following windows provide the primary means for managing user access from
| o ’ within the system software:

2.1. Select User from the Worksta- 1
ticn Mam window menu bar, - o s
then Manager from the User Lk s
pull-dewn menu. This will
prompt the display of the Work- I
station User Manager window,
which shows the complete lisl
of system users and their lev- ;
els gf privilege. From this win- l:I
dew, users can be granted or
deniec¢ access by being adced _

or deléeted from the list.

2.2 To add a new user, select the
ADD USER button to prompt the
display of the Ada User window. L i
Enter the user’'s name and
password, confirm the pass-
word, set the user’s level of @
privilege, anad select the OK but-

[N
tan. J

2.3 To delete a user, scroll to and
highlight the user in the Current
Users List. Selectthe DELETE
USER buttan. Atthe User Man-
ager windaow, select the YES

button. & orvameer

You are about to defete us ~ QPERATOR
Woutd you (ke to confinue
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System/
Module Setup

rn

3.1.7.

3.1.2.

3.1.4

1l

# Fcbo
= A

~

FE

rF.

-

=

E-5 -

Section E: Runtime Setup

Setting Up the System & System Modules

This portion of runtime setup serves 1o ensure that all module software settings
are correctly selected and entered to reflect a system's particular modular
cenfiguration and the specific tasks it will he required te perform during runtime
operation.

System Setup

Select Setup from the Workstation Main window menu bar, then System Setup
from the Setup puil-down menu to promp! the display of the System Setup window,
shown below.

Within the System Setup window, verify that all applicable madules are selected,
i.e., Robot, Aligner, Bright Light or Reader. Select the OK button.

Exil and then reenter Workstation program to activate the menu selections.

Verify that all applicable module screens are accessibte. If the wafer |D reader is
to be used during Runtime Setup, verify that the reader screen is active and that
the system can capture video from the reader camera. If the camera caveris on,
it will need to be taken off for setup.

i
Mmoo 1 f 4 i
- Mom o ¥ _ |
|1_
IZ_ M arrbinr
F
l_ ! mber
[ l
l_ Curlomur
©ovaRs f
i 3
- g -
- AT CrOper l
'_ 1=
rE ——
[ A aF ab } _ r
PO 2 Pep: Mone * -
r _ 1hods I
ol T
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System/

Module Setup

NicroVision MVT 7080™ Wafer Sorter

3.2.0.

321

w
w
[=]

«
«

3a.2

Robot Setup

Select Setup from the Workslation Main window menu bar, then Rooot from the
Setup pull-down menu to prompt the display of the Rabot Setup window. This
window provides access to the fellowing options and settings:

Paddle Usage - On all [N EU L
syslems the dual paddle

aption should be on. The
only reason ¢ select the ol 2 5
paddle 1 ar 2 options are
when there is a problem
with cne of the paddles. In
this case the good paddle
should be turned on.

Verify that all appropriate optians are selected and correct seftings are entered
and select the OK button.

Aligner Setup

ol Aligner setup - Units: mm

Select Setup from the Warkstation

Main windew menu bar, then Aligner P Al -
from the Setup pull-down menu o

prompt the display of the Aligner Setup ® Centert v
window. This window provides access

to the foilowing options and settings: Adjust Pick-U; |

Dual Wafer Swap - This box enables
the system to perform a dual wafer [ K
swap on the aligner. For this to work
the dual paddle usage option should
be turned on in the Robot Setup menu.
This optiocn should always be turned
on far sorters and off for workstations.

| L |

Center Wafer - This option will jog the pasition of the wafer on the r9
perfectly center the wafer before transfer to the destination cassette. T.. . ~n
should always be turned on.

Plek-Up Angle - This is the angle in degrees that a wafer is rotated tc before
being picked up from the aligner. For sorters this angle is determined by the
angle at which the flat or notch is desired in the destination casselte.

Verify that ali appropriate cptions are selected and correct settings are entered
and select the OK button.
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3.4.0.

3.4.1.

342

3.5.0,

E-7

Section E: Runtime Setup

Bright Light Setup

= Bright Lite Setup

Select Setup from the Joystick

Workstatien Main
(@

[T Allow dual water swap.

windew menu bar, Mex Speed [1-100%].
Maximum Time Lamp On (meec )k l_'—

then Bright Light from
the Setup pull-down
menu to prompt the
display of the Bright
Light Setup window.
This window provides
access to the follow-
ing options and set-
lings:

Joystick Contral - This is the maximum speed that the x, y, and theta-axis will
maove at on the bright light with relation to each motor’s velocity imil. The recom-
mended value for this selting is 50%.

Allow Dual Wafer Swap - This box ailows the system to perform a dual wafer
swap on the bright light module. This aplion ¢an oniy be used on systems using
6 inch wafers.

Maximum Time Lamp On - This is the maximum time that the bright light famp
will stay on befare automaticaliy shutting off. The lamp can be reactivated by
clicking on the lamp bax in the bright light window. The value in this box 15 in
milliseconds. The typical values are between 30,000 and 60,0G0.

Verify that all appropriate opticns are selected and correct settings are entered
and select the OK button.

Reader Setup

.51

Select Setup from the Workstation menu bar, then Reader from the Setup pull-
down menu to prompt the display of the Reader Setup windowy. This window
provides access 10 the options and settings described in detail on the following
paqge:

Reader Setup - Units: Melric

[+ Enshie Reader Header Type

[ & Internal OCR

' Snep Image Betore Reading
i M Imaractve OCR Read

[T 16 Calar Display

[* Show Detailed Graphics

¢ Extemal OCR

No Read Fecovery Made

& Onling
Align Retries ,1 " Ofthine
Read Atternpts T Reject

Fead Retry Angle Incrarment | 0100

i

Comrnurication Time Oul 20000 External Read Tngger |

Ok ' Default
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System/
Module Setup

B ooal ot I
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E
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|
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3.9.2.

Enable Reader - This option enables OCR operation.

Verify Lot - When this option is selected the system verifies that all the wafers in
a given cassette have the same lot ID.

Snap Image Before Reading - This option prompts the system Lo captur
display in the Reader window images of the wafer 1Ds being read from wafers
positicned on the aligner; it must be selected to perfarm real-time OCR reading
on wafers. If this option is not selected, the system can only perfform OCR1
on previously saved wafer 1D images displayed in the Reader window, which ~a
be loaded from the hard drive using the icens at the top of the reacer window,

Interactive OCR Read - When this option is selected the Message From OCR
Read window will appear after a read is attempled. This window displays the
characters read in each scribe position and the scores for those characters; also
displayed is the cverall scera for that particular read attempt.

16 Color Display - When this option is selected, the system will display the
graphics in the reader window in a 18 color gray scale; this is only used an LCDs
that are using a 16 color gray scale graphics maode driver.

Show Detailed Graphics - This option prompts the display of detailed readar
graphics in the Reader window after each read attempt, showing where the reader
located individual characters of the scribe

OCR Reader Type - This option the specific OCR software 10 be employed and
must always be set to Internal OCR.

Align Retries - This setting specifies the number of times the aligner will try to
relocate the position of the scribe on the wafer after all read atternpts have failed.
This value is typically sel to 1.

Read Attempts - This setting specifies the number of fimes the reac.or will attempt
to read the scribe before an align retry is attempted. This value - lypically set
between 3 and 8 attempls.

Read Retry Angle Increment - This setting specifies the number ofd  _ that
the wafer is rotated after each failed read attempt. This value is lypic My set from
100 to 500 degrees.

Communications Timeout - This setting specifies the time inul ,» millise... ds
for the system to respond to a command. If the system fails tor dwit" ot
set limit, a timeout error message will be generated.

No Read Recovery Mode - This group of options specifies what is done with a
wafer after all Read Attempts and Align Retries have failed.

Online - Prompts the cperator to manually enter the unreadable wafer's scrite.

Offline - Puts the unreadable wafer back in the source e i cont

with the next wafer selected. After attempting to re «d all selecte { w5, 1
system will then reselect all initially unreadable wafers, attempt to r 4
again, and ,if unablae to read a second time, prompt the operator to mant  y  aler
the scribe,

Reject - Returns the unreadable wafer to the source casselte. To retry OCR, the
operator must manually reselect the wafer.

External Read Trigger - Acguires a snap image from either Siamans barccde
reader or Acurmen reader.

Verify that all appropriate oplions are selected and correct settings are antered
and salect the OK button.
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3.6.0. Joystick Setup

3.6.1.

E-O

Section E: Runtime Setup

Select Setup from the Workstation Main window menu bar, then Joystick from the
Setup pull-down menu to prompt the display of the Joystick Setup window. This

window provides access to the following options and settings:

Power Curve - This setting defines the velocily curve of an axis controiled by the
joystick from 0 to maximum speed. The recommended setting for this value is 4.

Dead Band - This setting determines how far from center the joystick has to be
meved before a stage or bright light axis will begin to move. The larger this value
the farther from center the joystick has to be moved before motion occurs. Typi-

cal values are 15-30%.

Calibrate Joystick -

Selecting this button will

prompt the Joystick Cali-

bration window; follow

the eight-step instruction
I set.

316.2. Verify that all appropriate
options are selected and
correct settings are en-

3 tered and select the OK
button.

Joystick Setup - Units: Melric
d OK |
i Cmncel |

Power Curse [1-10]:
Deed Band [1-100%] :

Calibrate Jaystick l

[1ovsTIcK caLBnATION =]

< 175
- Vot 4
—_ ERS
z 0 a3

Captura Fosaon

| Pepad 3 |
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Wafer Flow
Recipes

4..

4.2.2.

Selecting & Crealing Wafer Flow Recipes

Wafer flow recipes are saved files of instructions that determine the flow of wa-
fers during runtime operation by specifying the source a. 3 destination ~3ssettc
for each transfer. The following instructions describe  ow to select awaf r+ v
recipe for runtime operation, delete a recipe from the system, and ¢~ 3t 4 1
new recipes.

To proceed, first select Recipes from the Workstaticn ktain window menu bar,
then Wafer Flow frem the Recipes pull-down menu. This will prompt the display
of a window featuring the options. New, Open, Edit and Delete.

Select a Wafer Flow
Recipe:

To select a recipe for ¥ afloy [ . -]
runtime aperatian, se- |
lect Open from the L /v = |eE -
options window to dis-
play the Select Waler = EEN -
Flow Recipe window.

P Brajht Luzht F - _-J
Highlight the desired —
wafer flow recipe and . -]

select the OK button.
Reader and bright
light recipes can also
be selected at this
time if they are made |
available from within
the Linked Recipes
window.

Delete a Wafer
Flow Recipe:

= Delete WaferFlow Recipe...

I[ qeoart Ao At *l

To delete a recipe
from the system, se-
lect Delete from the
options window to ..
display the Delete ' -
Wafer Flow Recipe

LAt o qAh .

_

window.

Highlight the desired statior 3 .

recipe and select the A -

DELETE FILE but- I 1 — Lo
ton. l . LI e
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4.3.1.1.
4.3.1.2.

Sectlion E: Runtime Setup E'1 1 ‘

Creating a Wafer Flow Recipe

To create a waler flow recipe, select New from the options window tc prompt the
display of the Wafer Flow Recipe window. This window enables a user to creale
and edit custom wafer flow recipes based on either a wafer's source cassetie or
its 1D number, and link them to specific reader and bright light recipes.

Ftow Tab: Select the Flow tab from the Wafer Flow Recipe window to prompt the

display of the Flow window. Next, choose belween the two different methods of
dictating wafer flow by accessing the pull-down windows in the Type column.

Transfer Flow WaferNum Flow

ulm Flow F‘.Uﬂpu. Ato A Trunslort - Unids Metne

W) O»

source destination wafer destination

position position number position

Transfer Flow: This method of dictating wafer flow uses a wafer's source cassetle
and slot positicn to determine its destination casselte and slcl. Within the Flow
window, users must select Transfer in the Type column, and then specify a source
cassette and slot and its corresponding destination cassette and slot, When run,
this type of recipe prompts the robot to transfer any viable wafer from the specified
source position its corresponding destination position.

WaferNum Flow: This methed of dictating wafer flow is scribe oriented, using a
wafer's OCR-read number to determine its destination cassette and slet. Within
the Flow window, users must select WaferNum in the Type column, and then
specify a series of wafer numbers and their corresponding destination cassettes
and slots. When run, this lype of recipe employs the system OCR to read a
wafer’s scribe and determine its number. It then prompts the robot to deposit the
wafer in the destination cassette and slot that correspond tc its number.

1 > 9 —p T T T - -
S = R Sl
s e J7 -
- A——f  F T T
T AF - F alls

F AR ofF G
| e
— A T
e P <L T T
I - 13 -

cancel | Apply | Save Saveas | |
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Wafer Flow 4.3.2. Recipe Selection Tah: Select the Recipe Selection tab from the Wafer F v
. Recipe window tc prompl the display of the Recige Selection window. This w
Re01pes dow enables specific reader and bright light recipes to be linked tc the wafer  w

recipe. When initialing a run, the operator will be prompted 16 select from  ong
these recipes. This window also provides access 1o the follewing cticns:

Select at Run Time - At the initiation of each run the cperator 1s prompted to
chocse a specific wafer flow recipe. When the Select at Run Time option is
setected for either the reader or bright light, the operat  ~  Iso allowed tos = o
from among their respective lists of recipes. 1f it1s not selected, the operator s
limited to the recipe linked tc the selected wafer flow recipe.

L Select at Run Enabled - This option enables or disabtes the Select at Run Time
_ opticn cescribed above.

. = Wulu r Flow Rutipy. Ao A Transler - Units: Mot i
Tty < E 7
_.J <
L™ it ~1 =2
[rore -] v

] by e L
0K Cancel | Apply | Save SaveAs .
4.3.3. Run Options Tab: Select the Run Options tab from the Wafer Flow Re- 2e

window to prompt the display of the Run Options window. This window en.
specific reader and bright light recipes to be linked to the wafer flow -
When initiating a run, the operatoer will be prompted to select from among th
recipes. This window also provides access to the following options:

W

PreSelect Wafers - If this option is selected, all viable mapped wafers | ;tc 1 on
source side of the wafer flow recipe will be selecied for praces: 3. it s -~
selected, the operator will have to manually select all wafers for ..coce. o

Select at Run - If this option is selected, the operator will be prompled 1o manually
select all wafers for processing at the beginning of the run.

Enter Cassetle IDs - If this option is selected, the operator will be prompted to
manually key in a cassetia’s |ID or scan its barcode with a barcode wand.
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Section E: Runtime Setup E‘1 3 :

Bright Light Enable - If selected, this option allows the bright light module to be
employed by an active recipe.

Aligner Enable - If selected, this option allows the aligner module to be employed
by an active recipe.

Wafer Read Enable - If selected, this option allows the reader (OCR) module to
be empleyed by an aclive recipe.

Feature Enable at Run - If this oplion is selected an operator can immediately
enable or disable the various features of the Run window by clicking on their
respective icons.

Destination Enable at Run - If this opticn is selected an operatoris premoted for
each wafer's destination cassette and slot after ID or barcode reading.

Microlnspection Station - This array of options is not available for an MYT 7080
Wafer Sorter.

Lot Verification - If this option is selected the system wilt alert an operater 1o the
presence of wafers with incongruous lot numbers.

m Flow Rt:cae. Ato A Transter® ~ Und
' i - Raad
13N r
[l -
s l__ s
I r
-
I Fun r
- L
-
3 n 2
[
FE .
Y] T
' 4 d
7 A ©C fLet O
7y - C T
=
w fy P
~ o W
L .
¥ B ! K
OK ﬁ Cancel { Apply f Save | SaveAs | |
434 Save Wafer Flow Recipe: Verify that all flow parameters, link settings and options
are set correclly, then save the recipe using the following sequence:
4341 Select the SAVE AS butten.
4.34.2 When prompled, type in the wafer flow recipe name (fer this example, NEW) and
select the ENTER button.
4.34.3. Select the OK button.
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Reader 5.0.

Recipes

. . >

o

Reader by P

R

Mo -

C

- 5.1.0.

]
51.1.
51.2.
5.2.0.
5.2.1.
522
5.3.0.
5.3.1.

Selecting & Creating Reader Recipes

Reader recipes are saved files of ID reader setings thatl are custom 10
accommadate a specific wafer style's size, scribe location, scribe font and scr
quality. The following instructions describe how te select a e r recipe for
runtime operation, delete a recipe from the system, and cre”'  ar | edit i
recipes.

To proceed, first select Recipes from the \Workstation Main window menu bar,
then Reader from the Recipes pull-down menu. This will prompl the gisplay of a
window featuring the cptions: New, Open, Edit and Delete.

Select a Reader

Recipe:

To select a recipe

- Open Reader Recipe..,
for runtime opera-

NONE P
tion, select Open

from the options !
window 1o display —
the Open Reader
Recipe window.

Highlight the de-
sired recipe and
select the OK but- l
ton.

Delete_a Reader
Recipe:

. Delete Reader Recipe...
MDS] INEW

To delete a recipe
NONE

from the system,
select Delete from
the aptions window
to display the De-
lele Reader Recipe
window,

Highlight the de-
sired recipe and
select the DELETE
FILE buttcn.

Dalete

Creating a Reader Recipe:

To creale a reader recipe, select New from the options window (o -on' th
display of the Reader Recipe window, shown on the facing page. ~ 4l /
enables a user o create and edit reader recipes that are custo nzed 1o
accommodate a specific wafer styte's size, scribe location, scribe font ar - scribe
guality.

Optlons Tab: Select the Options tab from the Reader Recipe window to prompt
the display of the Options windaw, which lists the settings used to property posi =~
the wafer under the camera and the wafer light intensities needed tc accur te ¢
read the scribe.
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Reader OCR Read Radius - This is the distance in millimeters from the aligner dropoft

. position that the aligner x-axis must move 1o place the scribe in the camera view.

Rec|pes This value will depend upon the size of wafer and the location of scribe on the
wafer.

OCR Read Angle - This is the number of degrees from where the array detects

the notch or flat that the wafer needs to be ratated to place the scribe under the

= — reader camara. This value will depend upon the size of wafer and the location of
A the scribe on the wafer.

. Manual Read Angle - This is the number of degrees from where the array detecis
the notch or flat that the wafer needs to be rotated to place the scnbe in position
N for visual inspection. Typically, this value is set to §0 degrees.

P/

Light Levels - These seltings specify the lamp intensities for the twe wafer ID
reader hght sources used to illuminate the scribe on the wafer. These values
range from 0 to 100 percent.

Read Options - These options specify the type of read method used on the wafer:
OCR enatles the reading of alphanumeric scribe characters; Barcode enables
\he reading of barcode patterns; and Flip Image prompts the sysiem to rotates
the scribe 180 degrees before it a read is attempted - it 5 used when the scribe
appears upside down in Reader window when the play button is pressed.

Camera - These settings specify which camera, top or back, will be employed to
capture scribe or barcode images. The top side opticn is used when the scribe or
harcode Is situated on the top of the wafer; the back side option is used when the
scribe or barcode s situated on the back, or bottom, of the wiafer,

Reader Recipe: New

Options l\x‘ “erlD | Ccmstrainls] Culibrationl Advancedl
Read Oghons

OCR Read Radius: I % 0ch
OCR Read Angle: | 180.000 I~ Barcode
‘ Manual Read Angle: | 30.000 [~ Fiip Image
Light Leval [0-100] Camera
Upper |50 @ Top Side
Lower l‘:‘uﬂi " Back Side

|__ OK ]] Cancel || Apply ” . _H SaveAs H
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Reader
Recipes

5.3.2.

Wafer ID Tab: Select the Wafer [D tab from the Reader Recipe window to prompl
the display of the Wafer ID window. This window lists the seltings used to specify
the length of the scribe and the locations of the individual components of the
scribe.

Wafer ID Length - This value represents the total number of characters comaned
irt the scribe, including the lot 1D, wafer number and checksum if present.

Lot ID Position - This value represents the location of the first character in the lot
ID. Typically, this value is set to 1.

Lot ID Length - This value represents the total number of characters contained
in the lot 1D,

Wafer Number Position - This value represents the locaticn of the first character
in the wafer number.

Wafer Number Length - This value represents the total number of characters
contained in the wafer number. Typically, this value is set to 2.

ID Length

U12204.10.G2

Lot ID
Wafer Number
Checksum

= Reader Recipe: New

Options  Walfer 1D ICunstraintsl Calihrationl Advancedl

WWater ID Length (<= 50)
Lat 1D Pasition

LatID Length

Weafer Number Position

Wafer Numbear Length

T

| oK

” Cancel H_ Apply “ : H SaveAs H
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Reader 53.3, Constraints Tab: Select the Constraints tab from the Reader Recipe window to
. prampt the display of the Canstraints window. This window is used 1o define the
RGCIDBS possible valid characters for each character position of the scribe.

Character Constraints box - Located at the bottom of the window, this box lists
a line of valid characters for each character position of the scribe.

m—; Characters Line - This box displays the set of possible valid characters included
|— — in the highlighted line in the Character Constraints box at the bottom of the win-
2. o — dow.
. .1 .
r Character Options - Three sels of character options are displayed above the
> Characters Line box. These are the 0-9 option, the A-Z option, and the User

T - Defined option. To perform the fastest, most accurate OCR read, it is recom-
P mended that the User Defined option te employed.

= Reader Recipe: New

Options | WaferlD Constraints | Calibration | Advanced |

1 i‘ 03 CAZ @ Userdatnad Waetfer 1D Length 12.

Characiers line: ”‘BCDEFGH

URET

01234 =79

01234.2789

0ledd 9

01z 4

01224567 .9

012

0123456783

ABCDEFGH

o 77

OK || Cancel || Apply |r . || SaveAs ||
5.3.4. Save Reader Recipe: Verify that all entered characters are aporopriate and

correctly reflect all scribe possibilities, then perform the following save sequence:
5.3.4.1. Select the SAVE AS button.

5.3.4.2. When prompted, type in the reader recipe name (for this example, NEW) and
select the ENTER button,

5.3.43. Select the OK button.
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5.3.5.1.

o
X
o
X

5.3.5.3.

(473
w
o
[}

5.3.5.6.

MicroVision MVT 7080™ Wafer Sorter

Position Wafer on Aligner; Use the following instructions to setup a wafer on
the aligner in preparation for OCR calibration:

Within the Run wincow, verify that
only the Aligner and Wafer
Reader options are selected.

Place a wafer in the cassetle for
calibration. N e that the &t
OCR rest” achieved w1
the waler, and especially its
scribe, are clean and free of any
dirt or dust. In addition, when
selting up reader recipes, choose
as a subject the scribe with the
highest qualty characters.

From the Warkstation Main Menu,
select Recipes from the menu bar
and Reader from the Recipes
pull- down menu. Select Open
from the options window to
prompt the display of the Open
Reader Recipe windaw. Highlight
the newiy created reader recipe
and select the OK buttan.

Select the Run button from within
the Run window.

After the cassetie is mapped, se-
lect a wafer for calibration by po-
sitioning the pointer over the wa-
fer icon within the mapped cas-
sette station window and clicking
the left button of the pointer de-
vice.

Select the Run button from within
the Run window.

Run - A to A Transter _
T4 ™4 [ I O
b el 1S

Tk S .

- Open Reader Reclpe..
— Cel l

iy |
L7

L5

ot

11
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5.3.5.7.

5.3.5.8.

53586

As the robot picks up
lhe wafer and is trans-
ferring it to the aligner
select the Step Mode
option from within the
Run window.

Repeatedly select the
Run button from within
the Run window until
the wafer |D is rotated
to the read position
under the camera.

Sro1 within the
e wder window, se-
lect the magnify button
to enlarge the image
viewing area. Then,
sefect the play buiton
to prompt the display
of the live wafer /
scribe image from the
camera.

IF x fers

Section E: Runtime Setup

Run - A to A Transfer

[© ®X]x

| 1]

E-19

Mi=iEl}

I

2o _lgsl |
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5.3.5.10.

5.3.6.

E"‘20 MicroVision MVT 7080™ Wafer Sorter

Select Diagnostics from the Workstalion Main window menu bar, and Contraller 1
from the Diagnostics pull-down menu to prompt the display of the Controller Ter-
minal window.

Proceed to fine tune the position of the scribe within the Reader window via Con-
troller Terminal 1 by entering the MOVR 3 command 10 rotate the wafl - and the
MOVR 4 commard to adjust the aligner x-axis. Note that the amount of retation
should match the OCR Read Angle setting in the Options window. Next, set th.

upper and lower ght intensities to optimize the contrast between the ID and s
background.

the camera mount l Controller Terminal 1 - COM3

and fOCuSllhe cam- Execute | Clear | L.a:n'T :.r___]
era o altzin optimal -
positioning of the ™ Pepest Cornmand [ Storern.. .

wafer edge and

scribe in the Reader Enter Coms 4 |

window - 1o maintain

a lve image on the MOVR 3 150

screen, it may be  [MOVRAED

necessary lo select '

the pause and play

buttons. Adjust the

bar on the acrylic

block to block direct

lighting of the scribe

from the upper wafer

light.

Calibration Tab: Access the new reader recipe saved in proccedure 4 by ri-
ing Edit from the optlions window. Select the Calibration tab fr th R r
Recipe window to prompt the display of the Calibration window, shawn W

This window lists the setlings used to describe the size 2nd appeara: .21 1he
scribe’s characters and the minimum read acceptance score for each QCR at-
tempt.

Character Type - This setting describes the contrast scheme of the scribe image
displayed in the Reacder window. Direct lighting displays the scr ¢ as black
characters on a white background. Indirect ighting displays the € : while
characters on a black background. Typically, the best OCR results are «ttained
using indirect lighting.

Calibrate Font - This button is used to perform an QCR calibration 2 ddisplay its
results. This effectively determines the actual scribe size and ¢ ractt g
values that appear in the Advanced window

Checksum Enable - This aphion is used o activate the checksum feature. Whan
activated, the operator is prompted to verify the iot number of the first wafer read;
all subsequent wafers that do not share that tot number are then rejected. This
setting should naot be activaled during calibration.
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5.3.6.1.

5.3.6.2.

Section E: Runtime Setup E"2 1 |

Image Windows - This box contains the settings used to adjust the dimensions
of the read box, character calibration box, and the calibration string box in the
reader window. Adjustments are made by selecting the button next to each setting
and manipulating its size while observing the changes in tha reader window. The
catibration character and calibration string boxes should be very tight around their
respective character or characters. The read pox should be at least 4 characters
wider than the entire scribe and 2 to 3 times its height; the scribe should be
centered inside of read box.

Calibration String - The calibration string is the series of characters that the
sample image will be compared to during calibration. Enter the scribe characters
from the sample wafer in this box.

Read Acceptance Threshold - This value represents the minimum acceptance
scare reguired for each character to be censidered valid.

In the Character Types box select the option that best descnibes how the scribe’s

characters contrast with the background of the wafer.

Verify that the Checksum optian is not enabled.

= Reader Recipe: New

Opliansl WaferlD] Canstraints Calibration ]Advancedl
Character Types

(" Bleck On White Background
" iite On Black ~ Kgrounc

[ Checksum Enable

Image Windows -

X Paosition |150 ql »
® Read :

" Calibration Character

" Celibration Sting N
Y Height I 120 z!

Calibraticn Sting |U12204.1 0G2

Reed Acceptance Threshoid [1-100]: | B0

Calibrate Font

Y Pasition |1SU j’
¥ \Width |34U 4 ! »

” Cancel “ Apply || o || SaveAs ]L
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R
v

5.3.6.3.

5.3.6.4.

5.3.6.0.

Read: Withinthe Image
Windows box select the
Read cption. Then, use
the X and Y position,
width and height arrows
to move and size the
read box 10 encompass
all characters of the
scribe. .« 2 best OCR
read can £ - “tained
whern the re ad X ex-
tends nearly . | the way
across the reader win-
dow and approximately
one half of a character
above and below the
scribe characters.

Calibration Character:
Within the Image Win-
dows box select the
Calibration Character
option. Then, use the X
and Y position, width
and height arrows o
move and size the cali-
bration character box so
that it tightly encom-
passes one character of
the scribe - the box
should actually overiap
the outer pixels of the
character. For the best
OCR read, field service
recommends using the
zero character.

Calibration String:
Within the Image Win-
dows box select the
Character String option.
Then, use the X and Y
position, width and
height arrows t¢ move
and size the character
string box so that it
tightly encomp all
characters of the suibe
- the box should be pc-
sitioned approximately
one pixel from the outer
edges of the scribe and
not touch any of the
characters.

Remander  b2char
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5.3.8.9.

5.3.6.9.1.
5.3.6.9.2

5.3.6.10.

Section E; Runtime Setup E"23

Enter the scribe characters in the box labeled Calibration String:.

In the box labeled Read Acceptance Threshold [I - 100]:, enter 60.

Select the CALI-
BRATE FONT but-
ton. The system
will perferm the cati-
bration and then
display the resulls

- Message from OcrRead( )

Sltring Read: Ut2204.10.G2 Char Acceptance:

Index  Read Valid Score  X_loc Y_loc

spl 0 U 1 A2 21.5 20.5
within the message ! ) 1 a7 46.5 293
window shown to 2 2 1 74 71:2 29'9
the right. 3 2 1 a2 95.9 30.6
) 4 0 1 7 120, B
First, ensure that all 5 4 1 ?gl IES 2 g{ll g
characters were 6 . 1 q] 170:5 32:1
correcily read by 7 1 1 a7 1947 327
checking the Read i} 0 1 K] 2196 333
column. Then, 9 . 1 90 2442 4.8
check the score re- 10 G 1 67 269.3 34.8
turned by each 1 2 1 ao 292% 349

character - a score
of 60 or ahove is
considerad oplimal,
while a score below
30is unacceptable.

Checksum: 0

If the data displayed in the message window are unacceptable, select the OK
button 1o exit the window and perfoerm cone or all of the following corrective
measures:

+ verify that the information in the Wafer ID and Constraints tabs is correct;
= verify that the scribe is of sufficient quality and free of dust;

+ adjust camera focus;

+ adjust camera aperture;

» adjust illumiration;

* adjust calibration character and calibration string boxes;

» move character calibration box to a different character.

Reselect the CALIBRATE FONT button.
When the calibration window displays acceptable data, select the QK bulton and

proceed to the next step.

Select the SAVE button, then select the APPLY button,
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5.3.6.11.

5.3.6.12.

5.3.7.

Select the READ button frem within the Reader window 1o perform an OCR read
on the scribe.

If the scribe passes, the scrnbe displayed in the live image window will be sur-
rounded by a green box, and each character cf the scribe will he encom~ -~ d
by a green character box.

If the scribe does not pass, the scribe displayed in the live image window v be
surfounded by a red box, all passed characters will be encompassed by n
character boxes, and atl failed characters will be encompassed by red chaiacter
boxes.

Deselect Step Mode from within the Run window.

Advanced Tab: Select the Advanced tab from the Reader Recipe window 10
prompt the display of the Advanced window. This window contains options used
to specify scribe search and image preprccessing metheds used to locate and
optimize the scribe image, and settings used to adjust the catc d ch ter
dimensions of the scribe.

Search Method: This box allows the user the option of choosing belween {wo
different methcds of locating the wafer scribe:

Standard - Faster, default method for locating scrice; used when the scr
situated on a clean background.

Pattern - Slower, more rigorous methoed fer lecaling scribe, used when scribe 1s
on imperfect, noisy background.

Create Search Pattern - This butten is used fo initiate the pattern search metlod
described above. ls use requires the tight setting of a character string tox,
described i procedure 6, around the character string.

Preprocess: This box allows the user the option of specifying the cembination of
different image processing methods used to optimize the scribe image before an
OCR read is attempted.
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Standard - Fastest, default method for optimizing the scribe image; used when
the scribe is comprised of clean, well-defined characters. When this option Is
setecled, only standard image preprocessing is performed.

Enhance - When this option is selected, an enhanced image processing routineg
is employed in addition to the standard method. It is used when the scribe is
comprised of characters on a noisy background, requiring more rigorous pro-
cessing.

Arc Removal - When this option is selected, an arc removal routine is employed
in addition to the standard and enhanced methods. It is used when the scribe is
comprised of characters on a very noisy background that contains arc patterns
caused by clamp rings.

Character Dimensions: The seltings contained in this box represent the charac-
ter dimensions calculated when the Calibrate Font butlon is pressed in the Cali-
bration window. These seltings can be adjusted lo improve OCR read scores.
Width - This value represents the widih of each character in the scribe.

Height - This value represents the height of each character in the scrite.

Spacing - This value represents the horizontal distance from the start of one
character to the beginning of the next.

Reader Recipe: New

Optianzs ‘ wafer 1D I Constraints l Calipration Advanced l

Search
Search Method . ———
@ Standard IIU._ wh b o= !

' Pattern

Freprocess
Freprocess Method
® Standard
I” Enhance
[ ArcRemoval

Character Dimensions -

‘wiclth 41 500
Height 120500

Spacing | 23.383

REE

.| oK |l cancel || aApply | jLSaveA;lL |
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Bright Light 6.0.
Recipes

6.2.2.

6.3.0.

Selecting & Creating Bright Light Recipes

Bright light recipes are saved files of bright light settings that dictate a w =~ «'s
degree of x and y tilt and rotation speed while undergoing bright | i
macroinspection on the bright fight chuck. The following instrt ons d ac
how to select a pright light recipe for runtime cperation, delete a r efro 11
system, and create and edit new recipes.

To proceed, first select Recipes from the Workstation Main window menu  r,
then Bright Light from the Recipes pull-down menu. This will prompt the di y
of a window featuring the options: New, Open, Edit and Delete.

L OvenBright Light Reclpe____
Recipe: | Open Bright Light Reclpe...

-
To select a recipe far [[
runtime operation, select )

Open from the options . ‘
window tc display the

Open Bright Light Recipe
window.

Highlight the desired
recipe and select the OK -
button. E

R rant Lignt
Recipe’ ’ ete Bright Lght Recipe..

2020

To delete a recipe from
the system, select Delete t
from the oplions window £
to display the Detete

Bright Light Recipe
window.

Highlight the desired
recipe and selecl the
DELETE FILE button. -~ B

Creating a Bright Light Recipe:

631

To create a bright light recipe, select New from the options window to rc
display of the Bright Light Recipe window. This window enables a usertocr-
and edit custom bright light recipes.

Options: Select the Options tab from the Bright Light Recipe window ¢ prompt
the display of the Options window, shown below. This window lists the following
settings:

X Tilt - This selting specifies the tilt of the bright light chuck’s X-axis; values can
range from -30 1o 30 degrees,
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Bright Ligh

E-27

Section E: Runtime Setup

X Y Tilt - This setting specifies the tilt of the bright light chuck’s Y-axis; values can
range from -30 1o 30 degrees.

Theta - This setling specifies the bright light chuck’s rate of rotation; values
can range from 0 tc 100.

Duration - This selting specifies the time set for flipper auto-flip; 1000 = 1 second,
2000 = 2 seccnds.

Flipper Disabled - This setting disables the wafer flipper.

Flip After Key Hit - When this sefling is selected, the ogerater must select the
flipper key to flip wafer to its back side orientation.

Flip After Front Side Duration - Wafer flipped autcmatically after duration.

Return Wafer Upon Key Hit - When this setting is selected, the operator must
select the flipper key to return wafer fo its front side orientation.

Return Wafer After Duration - Wafer returned automatically afler duration.

Duration - This setting specifies the time set for flipper auto-flip: 1000 = 1 second,
2000 = 2 seconds.

Angle [deg] [#10 +67] - This selting specifies the angle at which the flipper
presents the wafer's back side.

t Recipe: 20xN20

Options l

Front Side

Tt [deg.] [-30 +30};

Back Side

Flipper Diseklad
Flip After Key Hit

P
' 20 ®
¥ Tit[deg] [-30 +30]  Flip Afer Front Side Durston
Theta [0- 100} 2 ¢ Return ‘Wafer Upon Key Hit
& Retum Wafer After Duration
Durehon (msec): I1 oo

T
r~
-

Angle [deg] [+10 +67]  [BD

Duration (m=ec):

Cancel I Apply l Save I SaveAs I T |

6.3.2.

6.3.2.1.

6.3.2.2.

6.3.2.3.

Save Bright Light Recipe: Verify that all tilt and rctation settings are correctly
entered. then save the recipe using the following sequence:

Select the SAVE AS button.

When prompted, type in the bright light recipe name (for this example. NEW)
and select the ENTER buiton.

Select the OK button.
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Section F: Runtime Qperation

Section Qverview
Leacding Cassettes

m
e

Intiating the Run . . ... ... .

Selecting Wafers

Bright Light Macroinspection

Alignment & OCR
Conciuding a Run



- F2

Runtime
Operation

CAUTION:
Protection
provided by the
equipment may be
impaired if itis
used in a manner
not specified by the
manufacturer.

CAUTION:

System users must
wear a wrist strap
for grounding
purposes to
prevent etectric
static discharge.

hMicroVision MVT 70807 Wafer Sorer

Section Overview

This section provides system operaters with a basic, step-by-step guide to performing runtime
operation procedures on the MVT 7080 Wafer Sorter, Operators should note that the bright
light macroinspection and optical character recognition precedures apply only to systems on
which these optional modules are installed and enabled in the System Setup window ard the
Seltings hox of the Run window. Runtime operaticn procedures are cavered in the following
sequence:

1. Loading Cassettes

e ™.
A ‘
\ Describes how to safely load full wafer casseltes onlo stations A,
N // B, C or D of the sorter.
, 2. Initiating the Run
ra
7 //,/‘ Explains how to enablée all necessary medules in the Run win-
o - dow, select appropriate recipes, and proceed with laser | ..d
' of the cassettes.
P - 3. Selecting Wafers
P o ', ‘; Describes how to interpret the meaning of wafer icons in station
e windows after laser mapping and select wafers for processing.

s N 4. Bright Light Macroinspection

Outlines the bright light macrainsigection sequence of runtime
Y operation, including how to engage the joystick to perform manual
i macroinspection.

5.  Alignment & OCR

Covers the alignment and OCR sequence of runtime operation,
including how to interpret a successful read and responding to
no-read recovery (unsuccessful read),

PN

I
6. Concluding the Run

i - '\\\

& LT
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Runtime
Operation

Modular Configuration

The layout of the system
m- 1 interface window

(le,t e 3¢ 1t of
- ' Isu

w dows, ¢ e, ined
k, icular ‘ular
c- Iration.

2-Cassette

2-Casselte/
Bright Light

3-Casselte

Section F: Runtime Operation

T EF %t

n

LR

[$24

=

IFTTTTTT

F-3

||||1||1l |

L T e v
T I
[T Faar =)
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Runtime
Operation

Modular Configuration

The layout of the svstem
main interface wir- wy
{i.e., the arrangw.... 1t of
its module and station
windows) is determinec
by its particular medular
configuration.

TS

3-Cassettes
Bright Light

4-Casselte
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Loading 1.0

Cassettes

A

AN
Initiating 2.0.
the Run 2.1,
“ , 22

y ) ’y

2.3,

Section F: Runtime Operation F'5

Loading Cassettes onto the MVT 7080

To load a casselte onto the MVT 7080, place it on the station platform, slightly
tilting it back, and slide its lower back edge up against the heel of the platform.
Gently Jet the front of the cassette down, allowing the H-bar to fit between the
pins. The spring loaded sensar on the center of the platform will detect the presence
of the cassette; this sensor will a'so abort all operations on the cassette if it detects
that it has been hited.

Initiating the Run Run - A to A Transfer M= E

Olelx|u| zlx| | |
ZeE_ o8| g

Verify that all necessary op-
tions within the Run window
are enabled.

Select the Run button from
the Runwindow. The follow-
ing tool buttons are also con-
tained in the Run window:

O Run

Stop Run

_ Abort Run IIPutWa!erlnC sette 28 !

£ StepMode

—- Bright Light Accept . Stage Enable {(N/A)

. Bright Light Reject Ask Destination for Accepts
_ Stage Accept (N/A) Ask Destination for Rejects
. Stage Reject (N/A) IF_J Sorter Workspace

*.  Bright Light Enable _ Inspection Workspace (N/A)
lC_}‘ Aligner Enable . . Defect Review Workspace (N/A)
@  Reader Enable \L Bright Light Workspace

If no ﬂ_m“me recipes Snl-\d Wninr Flow Rregpe
are active, the opara-

tor is presented with
the Select Wafer Flow - lerer 1
Recipe window. High-
light the appropriate D vt
wafer flow, reader and

-l

]

bright light recipes and B =l
X

5

select the OK bulton.

= ghtiaant PONE

If the system has just
been reset, it will first
reference all active

madules then preceed . —_—
with laser mapping of Cencal CH
the cassettes.

[reone
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MicroVision MVT 7080™ Wafer Sorter

Selecting 3.0, Selecting wafers from mapped cassetles
Wafers Each casselte station present on the system is represented by a station window.
After laser mapping, each station window disptays the = " status of ey-
) ery wafer sensed in its corresponding casselte, A wafer's status s indicated by
PN the character of its icon:

Black Solid: wafer - — . ___ -
sensed but not selecled stationa 4 Statton B
for processing. SN

Green Solid: wafer
sensed and selected for il ]
processing.

Red Solid: wafer
sensed as being cross-
slotted in casselle. 17 4 .F

Le

r 3 [
>
T

{
t
T

.
|
I

Magenta Outline: wa- LS
fer is out of cassetie and :
being processed, |If L3 T
OCR read has been per-
farmed, the scribe char-
acters will be displayed
over the outlined icon.

1
t
1

1

|

1
Ll
i

i

Magenta Solid: wafer

has been processed and e
deposited in its destina-

tion. If OCR read has 13
bheen performed, the
scribe characters wiil be
displayed over the solid
ican.

T

| ool
1|
1

3.1 Select viable wafers faor processing by positioning the m . l

pointer over their carresponding icons within the
station windows and clicking the left button of the / \
pointing device. Multiple wafers can be sefected by
clicking and holding the left buttan downand dragging
the pointer across other wafer icons. Selected icons
will change from black to green.

k"
L
|

3.2 Choose the Run buttan from the Run window {0 pro- - -
ceed. r

17 [ ee———

r 1]

15 | cun

S

L L
, ‘
| — | .
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Bright nght 4.0. Bright Light Macroinspection

Macro- If the system is equipped with a bright !igm module and the bright light option is
. . enabled in the Run window, the robot will proceed to transfer a selected wafer
|nSpeCt|On from the source cassette to the bright light chuck. There the wafer is rotated and

tilted under a high-intensity famp at the rate and angle dictated by the active
bright light recipe, If the system is not equipped with a bright light medule, or if
the bright light option is not enabled in the Run window, the rabot will proceed to

7 \\“ transfer a selected wafer to the aligner chuck.
N /-_"//
@ Bright Light - 20xN20 CIOIX)| & Joystck
P24 > em
Q Start Recipe
| Stop Recipe
[2 Fiioper Enable
27 Flip Waler
Wafer Tilt Control: Wafer Rotation Control:
Bright X & Bright ¥ Axes Bright T {theta) Axis
. N — -

L JL.k

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



F‘8 MicroVision MVT 7080™ Wafer Sorter

Alignment ;
& OCR T et eff@

Reader - 12char

) ¥ od r: "
o A 4
Fead YT o
P -‘\\ e e — = —
oo . .
5.0. n. -
hR = Alignment & OCR = ' Open existing file.
From the bright light chuck, the wafer is :rans- .
ported ta the aligner chuck, where itis | - ~sed Save file to diskette.
aver the aligner array to locate its edgoe. |f o
the Wafer Reader aption is selected in the . Play live image.
Settings box of the Run window, the robot —
will proceed to center the wafer on the aligner | Pause live image.
chuck, rotate it to locate its flat or notch, and
then position it under the camera (or OCR E,  Minimize image.
reading of the scribe, as specified in the ac- =
tive reader recipe. Selecling the PLAY but- f P
ton from the Reader window will prompt the i Maximize image.
display of a live OCR image. Reader win- .
dow buttons are described to the right. If the —, Flipimage.
wafer reader option is not selected, the wa- o ) )
fer is aligned only. M| Maximizesimage in
reader window only.
l‘? IlL : ! ' ! ! Upper & lower tight
B e e e T { source intensity.
5.1. Successful Read
51.1. If OCR reading of the scribe is successful, the status bar in the Re dc. window
displays an OK message. the scribe displayed in the live | viodoowok
surrounded by a green box, and each character of the sci.. »'s wnuar ssud
a green character box. The scribe text and ils scoreare ¢ ¢, ye 11t
window.
512 The robot then lifts the passed wafer from the aligner chuck and transfe sitfotl 2

destination cassette specified in the active wafer [low recipe. Thewa s 1D nd
a solid magenta wafer icon are then displayed in the destination ¢ i1ss tc
corresponding station window,

51.3 If the Ask Destination option is selected in the Settings box of the Run wind w,
the operator will be prompted to specify the destination cassette and slot 3
which the passed wafer should be placed. This is accomplished by pla =t =

pointer over the appropriate wafer slot in the desired station window and c'using
the mouse bulton.
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& OCR

52.1.

522

5.2.3.
Concluding 6.0.
a Run

Section F: Runtime Operation F-g

No Read Recovery

If an OCR reading of the scribe is nct successful (i.e., No Read), the status barin
the Reader window displays a FAILED message, the scribe displayed in the five
image window is surrounded by a red bex, all passed characters are encom-
passed by green character boxes, and all failed characters are encompassed by
red charactar boxes. The system's response to a failed read depends upon how
the No Read Recovery Mode is defined within the Reader Setup window (net
accessible from Operatcr mode).

Reader Setup - Units: Melric

Readar Type

¥ Enshle Reader
r & Intemel OCR
¥ Snep Image Before Reading  External OCR
I~ Interactve QCR Read
™ 16 Color Display

¥ Show Detaded Graphics

No Read Recovery Mode

& Onlire
Align Retries I‘ ~ Oifiine
Read Attempts C Reject

il

Read Retry Angle Increment | 9100

Comrmunicaton Time Out [ T External Read Trigger ,

Default ' Cancel ‘

Online - If the No Read Recovery Mode is set to Online and all read attempts and
realign altempts have failed, the system will prempt the operater to manually en-
ter the scribe, which can be read directly from the image presented in the Reader
window. The wafer will then be deposited in the destination cassette as specified
in the wafer ftow recipe. If manual entry is declined the wafer will ba returned to
its source location.

Offline - If the No Read Recovery Mode is set to Offline and all read attempts and
realign attempts have failed, the system will return the wafer to the scurce cas-
selte and continue with the next wafer. Alter attempting to read all wafers, the
unreadable wafers will be reselected and a second attempt tc read them will com-
mence. This time the system will act like the online opticn is selected and prempt
the cperator fo enter the scribe if all read attempts and realign attempis fail again.

Reject - If the No Read Recovery Mode is set to Reject and all read attempls and
realign attempts have failed, the system will return the wafer to the source cas-
sette and ccntinue with the next wafer. Nothing further will be done to the re-
jected wafer unless reselected by the operator.

Concluding a Run

When all selected wafers have been processed, the robot will move 10 its park
cosiliom; the operator can then remove processed casseltes and [cad new ones
for the next run.
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Trouble-
shooting &
Preventative
Maintenance

Trouble-
shooting
Interfaces

CAUTION:
Protection
provided by the
equipment may he
impaired if it is
used in a manner
not specified by
the manufacturer.

CAUTION:
System users
must wear a wrist
strap for
grounding
purposes to
prevent electric
static discharge.

Section Overview

This section is intended to provide system technicians with a general guide to detecling, diagrosirg
and correcting system problems. [t is divided ite the fcllowing four subsections:

1. Interfaces - describes the varicus interface windews used to perform troublesheoting
measures, monitor a system's current hardware status, and review a chrer

history of a system's use

2. Trouhle Tables - list ccmmon systern problems and their remedies.

3. Module Tests - list aligner, robaot, and brignt light module tests used 1c pinpomnt

system problems.

4, Preventative Maintenance Checklist.

Host NT Interface: F’I_ - =

When performing troubleshooling
measures, it is recommended I
that Host commands be issued

o the centroller via the Host NT
interface. This interface is
accessed by selecting the Host

NT version 3.0 icon from within

the Windows NT Main window.

Hardware Status:

The Hardware Status window displays the
current status of all cassette statiens and
enabled modules, and is accessed by selecting
Diagnostics from the main windo menu bar,
and Hardware from the Diagnostics pull-down
menu. It allows a technician to determine the
following: whether or not a module's vacuum
is operational and able to sense wafers;
whether or not a cassetle is present on a
station and if it has been mapped; whether or
not the joystick is active, and whether or not
an emergency stop has been initiated.

{ |’I.

L= Hardware Status

Nacuurm
Salencid Sensor
rain ®
Paddle1 C
Paddie2 .
Aligner C
Stage C C
Bright C .
Stahian A B o
Sense C s e
Mepped ~ ¢
Joystick Mot
5 e . Sl
~ Jht I
Update

Error

DR REESES.

DR
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Section G Troublesheoting & Preventative Maintenance

Event Viewer - Application Log on WWORKSTATION

G-3

‘oa  ew  Options jﬂp

e Time Source Ty F nt User Con ruter
' e 7T TR AT ' 3 Y Al
Vi i 1 LA i AT
= ' 4 LA, (s [ N LYY !
SR i wh L H 20 fy Al !
[ 4 ) t oz !
(] ‘ W ¢ . .
[ 4 : ¢ re '
e N s W s 1A
b ‘ wh K ' i N .
LI ¥ 4 A
[ L A [ y 3
i 4 : !
[ 4 !
O 8/ B LA L .
[i AT ¢ e L : ™ 14
(i 4 N L K . i
i Ty 4 LA ! " K . =Ty .
(i 4 LA T H
PN ] vy . d
bl ] he - i 2 . .
)i A Le - . H
b 17 2004 LAV i 6 o . I
b 7 (W] o "B 7 B ;
) K] i A 14 J
o Tl 4 WS ‘ . . Te !
i I 4 o > | .¢ . ‘ Tra
i i : . T I
o S * LOA N 5 N L .
(1] il o ! . R . !
) 1 : . n 1

Event Viewer:

The Event Viewer window

s to provide system
u o micians with a detailed
¢ ronological history of the

sy ’'s use. This is useful
in '‘mining when and why
error messages were

generated, and how
individual users are utilizing
the system. The Event
Viewer window is accessed
by selecting Diagnostics from
the main window menu bar,
and Event Log from the
Diagnostics pull-down menu.
Additional detail zbout an
@rror occurrence can be
gained by double clicking on
its item line in the Event
Viewer window to prompt the
display of the Event Detail
wWINdow.

Dute: T Evea D
Tim: . o Suurce,
VO ' Typn-
Compu 1. e | Catuaary: .
M s 1
B . 1
L _'-J
(® o
i
- _ +
Lr —
ct Eravious i Muxt: [ ! ip l
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Al |g ner Aligner Module: Indications of Need for Maintenance/Repair
Module Problem Indication Remedies
Notch or flat misalignment. Aligner array light intensity needs adjustment.

Aligner array needs recalibration.

Refer to Aligner Véafer not placed or atigner properly.  [Check transler parameters.

Madule Testing Check orange nul on aligrer x-axis.

on page 6 of this

section. W -
Vafer reader out of alkgnment. Make sure wafer matches wafer reader recige.

Make sure camera did not move.
Make sure scribe did not move on wafer.

RObOt Robot Module: Indications of Need for Maintenance/Repair

Module

Err ref drag robot while referencing Cneck integrity of 16-pir theta-axis conneclor.
thela axis. Check mator terminals for locose connegtions.

Refer to Rabhot

Module Testing Err ref drag robot while referencing Check integrity of 16-pin paddle-axis connecter.

. paddie-axis. Check mator terminals for loose conneclions.
on page 11 of this ‘
section.
Err ref limit widlh bad. Adjust oplo sensaor for thela axis.
Noise when rchet rolates. inner and outer cans are rubbing: leosen upper and {ower can

mounts, realign and tighten.

Noise when robot moves up or down.  |Realign, clean and lubricale z-axis lead screw.

Rebet theta not parking properly. Check theta-axis encoder.
Check for broken theta axis bell.
Check set screws cn pulleys.

Paddle axis drifting. Check for loose set screws on pulleys.
Paddle axis encoder needs realignment.

Vacuum sensed on arm when no wafer] Test and adjust vacuum sensor.

present. Check vacuum channel - it may have colizpsed.
Vacuum will nat turn off. Particle lodged in vacuum soleneoid - remove and clean
Vacuum sense lost during transfer. Adiust and ¢lean vacuumn sensor: check for leaks.

Check wiring lo solenoid.

Vacuum errgr when picking up or Check level between paddles and module.
dropping off wafer 1o modules. Check pickup angd drop-olf ransler hieights
Check vacuum sensors ¢n robot and madule,
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Bright Bright Light Module: Indications cf Need for Maintenance/Repair

Light Module

Vacuum errors to bright light module.  |Check level to bright light madule and re-reference. Realign
encoder cn axis that was off.
Adiust park position.

Refer to Bright Gimbal logse when in the park position|Tighten loosa connecting rod screws.
Light Module and molors enabled.
Testing on page

17 of this section,

Bright light gimbal or stage wandering. |Joystick driver lost:
No contrel when joystick active, Exit and rerun workstation program {no need ta reboot).
Rerun joyslick calibration routine.

Br ht light girmbal or stage drifting Rerun joystick calibration routine.
< y. Have scme control with the
joyslick.
Cassette Cassette Stations: Indications of Need for Maintenance/Repair
Stations Problem Indication Remedies
System always indicates cassetle Casselte sensor stuck down.
presence. Cassette sensor flag needs adjusting (toe long).

Slotted sensor needs replacing.

System nol recognizing casselte Check casselte placement and platform pins.
presence. Casselle sensor flag needs adjusting (too short).
Wiring problem 1o slolted sensor.

Genera| General System: Indications cf Need for Maintenance/Repair
System Problem Indication Remedies
fviotor nol selected. Module or mator connected 10 wrong contraller gort: Check

host 3 connector.

Refer to applicable tdotar torgue limit. Check motor wiring.

module tests Check axis encoder wiring: realign encoder.
within this section.

hotor stalt limit. Check encoder wiring; realign encoder.
Check for loose pulley between molor shaft and encoder.

Referencing error limit stuck. Check slotted sensor to that axis.

Index mark not found on rotary Check red and black wire on enceder cabling.
encoders. Realign encoder.

House vacuuin nol detected. Check house vacuum pressure.

Check house vacuum sensor adjustment.
Check power to controller (fuse).
Check aux port connector on centroller

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



G—6 MicroVision MVT 70807 Wafer Sorter

Module Testing: Aligner Module Tests:
Aligner 1.1.0.  Theta Encoder Test . ... 7
1.2.0.  ThetaMotor Test .. ... . 7
[ 1.3.0.  X-Axis Encoder TeSt . ... ... .. ... R
1.4.0. X-Axis Motor Test ... ... . b
! 1.5.0.  VacuumSelup & Test . ... ... 9
1 1.6.0,  lllumination Assembly Test&Setup .. ................ ............ ... ..4
. — | 1.7.0.  WaferLight Test . ... .. . .
' ’ 1.8.0,  Station Reference .. ... ... ... .. ... 10
1.9.0.  ALNCAligner Array Selup . ... ... 10
oy
Aligner = Aligner \ !
Top View Back View
cover removed !
Bl ——
H "__
——
Potentiomeler
Vacuum [@
N Sensor [Off
Adjustment
Screw
Upper o
Lamp OCR Camera wanaar LED
Acrylic Lens (focus)
Block
Ambient
Off Axis Light o
Shield Shields Humination
| Array
Lower — LU g — Hlurmination Light
Lamp A
) L rray
) | .
X-Axis L - X-Axis
1
Q bx ]
. Aligner Chuck
Aligner (theta axis)
Front View
[ [H]
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Section G: Troubleshooting & Preventative Maintenance G-?

Module Testing: 1.1.0. Theta Encoder Test
Al |g ner This procedure verifies that the encoder is pragerly interpreting the position of the
aligner theta-axis.
' 111 Switch to controller channel 1.
CHAN 1
~
: 1.1.2. Sel encoder to 0.
. MPOS530
: — 1.1.3 Disable theta-axis motor.
MEBL 30
: 1.14. Prompt continuous reading of encoder position.
CPOS 3
1.1.5 Manually rotate theta ane full rotation in CCW direction; this should prompt a

reading of 360 degrees (+/- 3 degrees).

1.1.6. Manually rotate theta cne full rotation in CW directicn; this should prompt a read-
ing of 0 degrees (+/- 3 degrees).

1.1.7. Return to prampt.
ESC

1.1.8. Enable theta-axis motor.
MEBL 3 1

1.1.9. Reference theta-axis motor.
MREF 3

1.2.0. Theta Motor Test

This procedure verifies that the aligner theta motor can properly rotate the aligner
theta axis in a clockwise and counter-clockwise direction.

1.2.1 Switch to controtler channel 1.
CHAN 1

1.2.2. Reference theta-axis mator.
MREF 3

1.2.3. Rotate theta-axis 90 degrees in CCW direction.
MOVR 3 90

1.24, Rotate theta-axis S0 degrees in CW direction,
MOVR 3 -90

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



-G8

MicroVision MVT 7080 Wafer Sorter

Module Testing: 1.3.0,

Aligner

T4

1.4.2.

1.4.3.

1.4.4.

X-Axis Encoder Test

This procedure verifies that the encoder is properly interpreting the position of the
aligner x-axis.

Switch to centroller channel 1.
CHAN 1

Set encoder 1o 0,
MPOS 40

Disahte x-axis motor.
MEBL 40

Prompt continucus reading of encoder position.
CPOS 4

Manuaily meve x-axis approximately 1 inch; this should prompt & return value of
approximately 1 inch.

Return to praompt.
ESC

Disable x-axis motor,
MEBL 41

Reference x-axis motar.
MREF 4

X-Axis Mt or Test

This procedure verifies that the aligner x-axis motor can properly move the aligner
®-axis in both the right and left directions

Switch to controller channel 1.
CHAN 1

Reference x-axis molar.
MREF 4

Move x-axis to encoder position 1.5,
MOVA 4 1.5

Move x-axis .5 inches in left direction.
MOVR 4 .5

Move x-axis .5 inches in right direction.
MOVR 4 -5
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Module Testing: 1.5.0.

Aligner

166

1.6.7.

Section G: Troubleshooting & Preventalive Maintenance G-g

Vacuum Setup & Test

This procedure calibrates the aligner vacuum senscr.

Switch to contreller channel 1.
CHAN 1

Activate vacuum.
svaC211

Remove back cover of aligner and adjust vacuum sensor: 1) turn the vacuum
adjustment screw CW until LED turns off; 2) turn vacuum adjustment screw CCW
until LED turns on; 3} turn vacuum agjustment screw CW until LED turns off.

Deactivate vacuum.
SVAC 210

Initiate vacuum test: this will prompt a turn-on value (left) and turn-off value (right}.
VACT 21

Adjust turn-on value to 35,000 (regeat until turn-on value is within 5,000).

lllumination Assembly Test & Setup

This procedure calibrates the intensily of the aligner wafer array light.

Switch to controller channel 1.
CHAN1

Activate illuminaticn light.
QUTP 4 100

Adjust potentiometer to see illumination light.

Prompt continuous reading of pixel data.
ALND

Adjust polentiometer to lowest possible selling while maintaining full array read-
ing of 128.

End conlinuous read.
ESC

Deactivate illumination light.
OUTP 40
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Module Testing:  1.7.0.

Aligner

-

1

1.7.1.

1.7.2.

1.7.3.

1.7.4.

1.7.5.

1.8.0.

1.8.1.

182

1.8.3.

1.8.4.

1,9.0,

1.9.1.

1.9.2.

1.9.7.

1.9.8.

Wafer Light Test (if OCR is installed)
This procedure verifies that the aligner wafer light is functioning praperty.

Switch to controiler channel 1.
CHAN 1

Aclivate upper wafer light LEDs.
QUTP 5100

Deactivate upper wafer light LEDs.
QUTP S50

Activate lower wafer light LEDs.
QUTP 10100

Deactivate iower wafer ight LEDs.
OUTP 100

Station Reference with Backlash Test

This procedure orients the aligner, theta, and x axes with respect to sncoder
positions.

Switch to controller channel 1.
CHAN 1

Reference thela-axis motor.
MREF 3

Reference x-axis motor.
MREF 4

Reference both axes and initiate vacuum test.
SREF 2

ALNC Aligner Array Setup
This procedure calibrates the aligner array to properly detect and align wafers.

Switch to controller channel 1.
CHAN1

Activate vacuum.
SVAC 211

Manually place a wafer on the center of the chuck.

Activate illumination light.
QUTP 4 100

Move wafer back and forth across array 5 tumes,
ALNC 1

Save parameter data.
SAVE

Deactivate illumination light.
ouUTP 40

While supporting wafer, deactivate vacuum and remove wafer.
SvAaC 210
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Module Testing:
Robot

Section G: Troubleshaoting & Preventative Maintenance G- 1 1

Robot Module Tests:

2.1.0. Laser Module Test .. ... . 12
2.2.0. Paddle Vacuum Test . .. ... . e 12
2.3.0. ThetaEncoder Test .. .. ... .. .13
2.4.0. Theta Motor Test . .. .. 13
2.5.0, Paddle Encoder Test . . . .. . 14
2.6.0. Paddle Motor Test ... ... e 14
2.7.0.  ZAxisMotor& Encoder Test .. ... . 15
2.8.0. StationReference . ... ... 15
2.9.0. Z-Axis Travel Limit Test & Setting of Software Limits ... .............. ... ... 16
2,10.0. FinalModule CRecks . . .. .. .. 16

Rohot Side View

Photo
Laser Sensor
Paddle 1 Vacuum . Paddle 2 Vacuum
Sensor LED : Sensor Adjustment
~ ; ~ Screw
a L
o o
Paddle 1 Vacuum - Paddle 2 Vacuum
Sensor Adjustment Sensor LED
Screw
Robol Can

Robot
Top View

Vacuum c

Paddle 1\ \

Paddle
Axis

P '
AN
7N\
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Module Testing:  21.0.

Robot

211

2.1.2.

2.1.3.

2.1.4.

2.1.5.

2.1.6.

21.7.

2.2.0.

227

2.28.

2.2.9.

2,2.10.

2211

Laser Module Test

This procedure verifies that both the robot laser and the robot photo sensor are
functicning properly.

Switch lo controller channel 1.
CHAN1

Activate laser.
LASR 1

Deactivate laser.
LASR O

Increase gain to 16.
LASG 16

Prompt continuous reading of laser senscr module.
LASD

Place a piece of paper 3 inches in front of laser; this will pramgt a continuous
reading of 255.

Return to prempt.
ESC

Paddle Vacuum Setup & Test

This procedure calibrates the robot paddle 1 and rotot paddle 2 vacuum sensors.

Switch to controller channel 1.
CHAN1

Activate paddle 1 vacuum.
svac111

Adjust paddle 1 vacuum sensor: 1) turn vacuum adjustment screwy CW until LED
turns off; 2) turn vacuumn adjustment screw CCOW until LED turns cn; 3) turn vacaum
adjustment screw CW until LED turns off.

Deactivate paddle 1 vacuum.
SVAC110

Activate paddle 2 vacuum.
SVAC 121

Adjust paddle 2 vacuurn sensor: 1) turn the vacuum adjustment screw CW until
LED turns off; 2) turn vacuum adjustment screyw CCW until LED turns on; 3) turn
vacuum adjustment screw CW until LED turns off.

Deactivate pacdle 2 vacuum.
SVAC120

Initiate paddle 1 vacuum test, this prompts turn-on value (left) and turn-off value
{right).

VACT11

Adjust turn-on value to 35,000 (repeat until lurn-on value is within 5,000).
Initiate paddle 2 vacuum test; this prompts turn-on value (left) and turn-off value
{right).

VACT 12

Adjust turn-on value to 35,000 (repeat until turn-on value is within 5,000).
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Theta Encoder Test

g
‘ «

Module Testing:

RObOt This procedure verifies that the encoder is properly interpreting the position of the
robot theta-axis.

2.3.1. Switch to contreller channel 1.
CHAN 1
] 2.3.2. Reference all rabot axes.
! SREF 1
\\. 233 Set encoder Lo 0,
MPOS 10
2.3.4. Disable theta-axis mctor.
MEBL 10
2.3.5. Link paddle axis to theta-axis.
LINK 1
2.3.6. Prompt continuous encoder reading.
CPOS 1
2.3.7. Rotate theta axis ane full rotation in CCW direction; this prompts a reading of 360

degrees (+/- 3 degrees).

2.3.8 Rotate theta axis one full rotation in CW direction; this prompts a reading of 0
degrees (+/- 3 degrees).

2.3.9. Return to prompt.
ESC

2.3.10. Enable theta-axis motor.
MEBL 11

2.3.11. Reference theta-axis motor.
MREF 1

2,4.0. Theta Motor Test

This procedure verifies that the robot theta motor can properly rotate the robot
theta axis in a clockwise and counter-clockwise direction,

2.4.1. Switch to controller channel 1.
CHAN 1

2.42. Reference all robot axes.
SREF 1

243 Link paddle axis to theta-axis.
LINK 1

2.4.4. Rotate theta-axis 80 degrees in CCW direction.
MOVR 1 90

2.4.5. Rolate theta-axis 90 degrees in CW direction.
MOVR 1 -90

2.4.6 Unilink paddle axis from theta-axis.
LINK 0
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Module Testing:
Robot

5.0.

N

2.5.1.

ha
ta
r

2.5.5.

2.5.6.

2.58.

2.5.9.

2561

2.6.2.

26.3

2.6.4

Paddle Encoder Test

This procedure verifies that the encoder is properly interpreting the pasition of the
robot paddle axis.

Switch to controller channel 1.
CHAN 1

Set encoder to 0.
MPOS 20

Disable paddle axis motor.
MEBL 20

Prompt continuous encoder reading.
CPOS 2

Manually rotate paddle axis one full rotation in CCW direction; this prompts a
reading of 360 degrees (+/- 3 degrees).

Manually rotate paddle axis one full rotation in CW direction; this prompts a read-
ing of 0 degrees (+/- 3 degrees).

Return to prompt.
ESC

Enable paddle axis molor.
MEBL 21

Reference paddle axis motor.
MREF 2

Paddle Motor Test

This procedure verifies that the robot paddle motor can re yrotatel ...t
paddle axis in a clockwise and counter-ctockwise direct

Switch to controlier channel 1.
CHAN 1

Reference all robot axes.
SREF 1

Rotate paddte axis 10 degrees in CCW direction.
MOVR 2 10

Rotate paddle axis 10 degrees in CW direction.
MOVR 2 -10
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Module Testing: 2.7.0, Z-Axis Motor & Encaoder Test

RObOt This procedure verifies that the encoder is properly interpreting the position of the
raobot z-axis, and that the robot z-axis motor can properly move the robol up and
down along the z-axis.

271 Switch to contraller channei 1.
CHAN 1
2.7.2. Reference all robot axes. Ensure that paddle is centered over robot; if not, paddle
must be calibrated.
SREF 1
2.7.3. Razise robol z-axis to encoder position 1.
MOVA 01
274 Disable z-axis motor. Listen for “click”, whicn indicates brake engagement.
MEBL OO
2.7.5. Enable z-axis motor. Listen for “click”, which indicates brake disengagement.
MEBL 0 1
27.8. Set encoder 1o 0.
MPOS 00
2717 Raise z-axis .5 inches.
MOVR 0.5
2.7.8. Prompt encoder reading. Returns reading of .5
MPOS 0
2,7.9. Lower z-axis .5 inches.
MOVR 0 -5
2.7.10. Prompt encoder reading. Returns reading of 0.
MPOS 0
2711 Reference all robat axes.
SREF 1
2.8.0. Station Reference

This procedure arients the robot theta and paddle axes with respec! to encoder
positions.

2.8.1. Switch to controller channel 1.
CHAN 1

2.82. Reference theta-axis motor.
MREF 1

2.8.3. Reference paddle axis motor.
MREF 2

2.8.4. Reference all robot axes.
SREF 1
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Module Testing: 2.8.0.

Robot

2.9.1.

2.9.2.

2.9.3.

294.

2.95.

2.9.6.

2.9.7.

2.98.

2.9.9.

2.8.10.

2.9.11.

2.9.12.

2.9.13.

294

2.10.0.

Z-Axis Travel Limit Test & Setting of Software Limits

This procedure determines the up and down travel limits of the robot z-axis
hardware and establishes scftware protection limits.

Switch to controller channel 1.
CHAN 1

Set negative limit beyond hardware limit.
LIMN 0 -7

Move z-axis to encoder position .1
MOVA 0 .1

Move z-axis to lower travel limit. Repeat until torque limit error is encountered.
MOVR 0 -.02

Prompt lower Z height position reading.
MPOS 0

Set software negative limit. Obtain Z height positicn from system response to
previous command.
LIMN 0 [Z height position + .02]

Set positive limit beyond hardware limil
LIMPO7

Move z-axis to encoder posilicn 6.4
MOVA 0 6.4

Lower z brake delay.
SCAL 16300 —

Moves z-axis to upper travel limit, Repeat until torque limit errcr is encountered.
MOVR 0 .02

Prompts upper Z height position reading.
MPOS 0

Set scftware positive limit. Obtain Z height position from system response to
previous command.
LIMP 0 [Z heighl position - .02]

Set z brake delay to normal setting.
SCAL 1 6 2499840

Save sellings for brake defay.
SAVE

Final Module Checks

2.10.1.

2.10.2.

2.10.3.

Interference - Check for interference between moving g ris. Ensure that allwinng
is secure and cannot be damaged in any way by moving parts.

Lubrication - Check lubrication of z-axis; lubricale with NSK #1 grease if
necessary.

Grounding - Make sure that the robot ground cabie is attached to the rotot.
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Module Tesling: Bright Light Module Tests:

B”ght L'th 3.1.0.  Theta Encoder TeSt .. .. ... 18
. 3.2.0.  ThetaMotor Test . .. .. 18
e 3.3,0.  X-AxisMotor & Encader TeSt ... .. .. 19
/] : 3.4.0, Y- AXiS MOOr & ERCOAEr TESE - .. oo 19
I 3.5.0. VacuumSetup & Test ... ... ... 20

3.6.0. StationReference ........ ... . ..., ..... F 20

3.7.0.  Leveling of Bright Light Chuck & Setting Axes Limits .. ... ......... .. ...... . 21

— 3.8.0. InspectionLight Test . . ... ... 22

3.9.0. Flioper Encoder & Motor Test ... ... ... ... . ... . ... . ... ... LLLL.22

3.10.0  FlipperVacuum Test .. .. . e 23

3.11.0  FiipperUpper & Lower Limit Test . ... ... . .. . ... . .. ... . . 24

Bright Light Bright Light with Wafer Flipper
top view top view
Wafer Flipper
Cceoling
Fan
High X-Axis L
Intensily Light l L_\:
(250w, 120v) —
\ e ‘_[
Bright - . . !
Light Y-Axis

-l fa
Gimbal
Bright Light
Front View
caverremoved | @ |®I - ... Adjustment Screw . . .. .. i D@
O Sensor LED . O
Chuck Flipper
Vacuum Sensor Vacuum Sensaor
@ @
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Module Testing: 310

Bright Light

~E

3.1

3.1.2.

3.1.3.

J14

3.2.0.

3.2.1.

da.z2

3.2.3

3.2.4.

Theta Encoder Test

This procedure verifies that the encoder is properly interpreting the position of the
bright light thetla-axis.

Switch to controller channel 1.
CHAN 1

Set encader to 0.
MPOS590

Disable theta-axis motor.
MEBL 90

Promp! cantinuous encoder reading.
CPOS 9

fManually rolate theta axis one full rotation in CCW direction. Reading of 380
degrees (should be within 3 degrees).

Manually rotate theta axis one full rotation in CW direction. Reading of 0 degrees
{should be within 3 degrees)

Return to prompt.
ESC

Enabte theta-axis motor.
MEBL 91

Reference theta-axis motor.
MREF 9

Theta Motor Test

This procedure verifies that the bright light theta motor can properly rolate the
bright light theta axis in & clockwise and counter-clockwise direction.

Switch to contraller channel 1.
CHAN 1

Reference theta-axis motor.
MREF 9

Rotate theta-axis 90 degrees in CCW direction.
MOVR 9 90

Rotate theta-axis 90 degrees in CW direction.
MOVR 9 -90
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[ ]
-
F=]

Module Testing-_ X-Axis Motor & Encoder Test
Bright nght This procedure verifies that the encoder is properly interpreting the position of the
g bright fight x-axis, and that the bright light x-axis motar can properly move the
bright light x-axis back and forth.

\t 3.3.1. Swilch to contraller channe! 1.
| CHAN 1
‘ 3.3.2. Refarence x-axis motor.
MREF 7
- _— 3.3.3. Mave x-axis to encoder position 0.
MOVA 7O
3.3.4. Set encoder to 0,
MPOS 70
3.3.5. Rotate x-axis 10 degrees in positive direction.
MOVR 7 10
3.3.6. Prompt encoder reading.
MPOS 7
3.3.7. Rotate x-axis 10 degrees in negative direction.
MOVR 7 -10
3.3.8. Prompt encoder reading.
MPOS 7
339 Reference x-axis motor.
MREF 7
3.4.0. Y-Axis Motor & Encoder Test

This procedure verifies that the encoder is properly interpreting the position of the
bright light y-axis, and that the bright light y-axis motor can properly move the
bright light y-axis back and forth.

3.4.1. Switch te controller charnel 1.
CHAN 1
3.4.2. Reference y-axis motor.
MREF 8
3.4.3. Move y-axis 1o encoder position 0.
MOVA B0
3.4.4. Set encoder to 0.
MPOS 80
345, Rotlate y-axis 10 degrees in positive direction.
MOVR 8 10
3.4.6. Prompt encoder reading.
MPOS 8
347 Rotate y-awis 10 degrees in negative direction.
MOVR 8 -10
3.4.8. Prompt encoder reading.
MPOS 8
349 Referenca y-axjs motor.
MREF 8
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Module Testing: 3.5.0.

Bright Light

N X

[—

3.5,

3.5.3.

3.6.2.

363

36.4.

3.6.5

Vacuum Setup & Test

This procedure calibrates the bright light vacuum sensor.

Switch to conltroller channel 1.

CHAN 1

Activate vacuum sensor.

SvAaC311

Rermove front cover of bright light module and adjust vacuum ¢ 11
vacuum adjustment screw CW until LED turns off; 2) turn vacuum ad™ ~*- 21

screw CCW unti! LED turns on; 3) turn vacuum adjustment screvwy CWA ur | LLD
turns off.

Deactivate vacuum sensor,
SVAC310

Initiate vacuum test. Adjust turn-on value until equal to turn-off value,
VACT 31

Sa rence

This procedure crients the bright light x, y and theta axes with respect 1o enccder
positions.

Switch to conteolier channel 1.
CHAN 1

Reference x-axis.
MREF 7

Reterence y-axis.
MREF 3

Reference theta-axis.
MREF 9

Reference all bright light axes.
SREF 3
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Module Testing: 3.7.0. Leveling of Bright Light Chuck & Setting Axes Limits
B”ght nght This procedure levels the bright light chuck and establishes software protection
limits for the bright light x and y axes.
L 3.7.1. Switch to controller channe) 1.
v |\1 CHAN 1
.I 3.7.2. Set x-axis offset to 0.
HPOS 70
3.7.3. Sel y-axis offset to 0.
o HPOS 80
3.7.4. Sef x-axis negalive limit.
LIMN 7 -700
3.7.5 Set y-axis negative limit.
LIMN 8 -700
3786 Set x-axis positive limit.
LiMP 7 700
3.7.7. Set y-axis positive limit.
LIMP 8 700
3738 Reference all bright light axes.
SREF 3
3.7.9. Rotate x-axis. Repeat until chuck is level.

MOVR 7 [+/- degrees]

3.7.10. Rotate y-axis. Repeat until chuck is level.
MOVR 8 [+/- degrees]
3.711. Prompt encoder reading.
MPOS 7
3.7.12. Set x-axis offset. Obtain paosition from previous command.
HPOS 7 [position]
3.7.13. Prompt encoder reading.
MPOS 8
3.7.14. Set y-axis offset. Obtain position from previous command.
HPOS 8 [position]
3.7.15. Reference all bright light axes.
SREF 3
3.7.16. Move all bright light axes to drop-off position. Make sure chuck 1s level.
SPRK 3
3.7.17. Set x-axis positive limit.
LIMP 7 60
3.7.18. Set x-axis negative limit.
LIMN 7 -60
3718. Set y-axis positive limit.
LIMP 8 60
3.7.20. Set y-axis negative limit.
LIMN 8 -60
3.7.21. Save sellings.
SAVE
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Module Testing:  3.8.0.

Inspection Light Test

Bright Light

3.8.4.

3.8.5.

3.9.0.

3.9.1.

3.9.2.

3.9.3

3.9.4.

3.9.5.

396

3.9.7.

3.9.8.

This precedure verifies Lhat the bright light thermostat and shut-off are functioning
properly.

CAUTION: This is not a routine test; it should only be performed when a
malfunction of the bright light thermal cut-off is suspected.

Switch to controller channel 1.
CHAN 1

With cocling fan unplugged. turn on bright light.

Activate high-intensity light. Leave the light on for 4-53 minutes. Within 5 Y
the thermaostat should open and shut the hight off.

OUTP 6 100

When light shuts off, plug in the cooling fan. For proper cool down, run the fan for
al least 5 minutes.

Deactivate high-intensity light.
QUTP 60

Flipper Encoder and Motor Test

This procedure verifies that the bright ight thermostatl ard shut-off are functioning
properly.

Switch to controller channei 2.
CHAN 2

Reference the flipper module.
MREF 19

Park the bright light module.
SPRK 3

Move the flipper imodule to its zero position.
MOVA 190

Prompt an encoder reading of the flipper module - it should be "0".
MPOS 19

Move the flipper module five degrees in the positive direction.
MOVR 19 5

Prompt an encoder reading of the flipper module - it should be 5"
MPOS 19

Park the bright light module.
SPRK 3
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Module Testing: 3.10.0,

Bright

L

Light

H

3.10.1.

.
i

3.10.2.

3.10.3.

3.10.4,

3.10.5.

3.10.6.

3.10.7.

Section G: Troubleshooting & Preventative Maintenance G-23

Flipper Vacuum Test
This procedure calibrates the flipper vacuum senscr.

Remcve the access panel from the bright light gimbal housing — this panel is
distinguishable by its two threaded sensor access holes. The bright light vacuum
senscr is located on the left side of the module while the flipper vacuum sensor is
located on the right.

Switch to contrcller channe! 2.
CHAN 2

Move the flipper up until it clears the top surface of the bright light chuck.
MOVR 191

Place a waler over the vacuum ports of the flipper and hold it intc position with
your hand,

Place a wafer over the vacuum pors of the flipper and hald it into position by
hand. Initiate 2 vacuum test to prompt turn-on value (left) and turn-off value
{right}.

VACT 3 2

Turn flipper vacuum sensor adjustment screw and repeat vacuum test until turn-
on and turn-off values are 50000 (+ 5000); remove wafer.

Park the bright light module
SPRK 3
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G-24 MicroVision MVT 7080 ™ Wafer Sorter

Moduie Testing: 3.11.0.
Bright Light

— 3.11.1.
3.11.2.

3.11.3.

3.11.4.

3.11.6.

3.11.6

3117,

3118
3.11.9.

31110

31111,

312

Flipper Upper & Lower Limit Test

This procedure verifies that the flipper upger and lower limit opto sets are functioning
properly.

Switch 1o controller channel 2.
CHAN 2

Park the bright light module.
SPRK 3

Prompt reading of llipper lower limit optos. A relurn of "1" indicales that the cptos
correctly sense the presence of flag.
INPV 59

Move the flag above the lower limit optos.
MOVR 19 10

Prompt reading of flipper lower limit optos. A return of "0 indicates that the optos
correclly sense the absence cf flag.
INPV 59 0

Park the trright light madule.
SPRK 3]

Prompt reading of flipper upper limit optos . A return of "0 " indicates that the aptos
correctly sense the absence of flag.
INPV 60

Raise the flipper positive travel limit.
LIMP 19 70

Move the flipper to its positive travel limit - disregard the resulling error message.
MOVA 1970

Prompt reading of flipper upper limit optos. A return of "1” indicates that the optos
correctly sense the presence cof flag.
INPV 60

Park the bright light module.
SPRK 3

Reset flipper travel limus.
FLIM 19
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MVT 7080
Wafer Sorter

Preventative
Maintenance
Checklist

Section G: Troubleshooting & Preventative Maintenance G-25

Customer:

Date:

Serial Number:

Start Time:

O Check the robot pick-up position
angles for each module.

O Check the level of the cassette
platforms to the robot paddles.

O Check the mapping of the cassette
stations.

O Check paddle 1 and paddle 2
insertion into the cassette between
wafers 1 and 2 and wafers 24 and 25.

O Check pickup lift, extraction and
drop-off for wafers 1, 2, 24 and 25 for
each cassette platform.

O Check the level of the aligner to the
robot paddles.

O Adjust the pickup and drop-off
positions of the robot to the aligner.

O Check the level of the bright light
chuck to the robot paddles.

O Adjust the pickup and drop-off
positions of the robot to the bright
light module.

O Check the vacuum sensor sensitivity
on the rohot paddles 1 and 2, bright
light chuck, and aligner chuck.

O Check the OCR reader alignment and
the reader calibration recipes.

Check joystick calibration.

Cycle 50 wafers through each
cassette station with all options
turned on (bright light, aligner, and
reader).

O Wipe and clean interior and exterior
of machine using 70-100% IPA
solution and cleanroom approved
wipes. DO NOT USE ACETONE.

Fab:

Contact:

Tool Location:

Stop Time:

Other issues addressed :

Parts Used ;

Service Engineer:
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Component Description Manufaclurer Part Number
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Component  Description Manufacturer Part Number
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7.0. 4-Cassette Setup &
Integration (

Click on the Topic List @ @

hyperiink above to browse L
4-Casselte sub-topics. L]

Setup & Integration: 172
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7111,
7.1.1.2.

7.1.1.3.
7.1.14.

7.1.1.5.

7.1.1.6,

System Power-Up

Sel the controller On/Off switch to the On position.

Make sure E-Stop is puHed oul and turn the system On/Off
switch clockwise as far as it will go o power up the controller —
note that the On/Off switch will relurn to a position midway
between the Off and On labels. Wail 20 seconds and again turn
the system On/Off swilch clockwise as far as it will go to
aclivale system motor,

Power-up the VGA color monitor.

Power-up the system PC. The computer will scan for a
keyboard, mouse and viruses, check the integrity of the hard
drive, and load Windows NT.

Once Windows NT has loaded, a Welcome window will appear,
prompting the operator for a user name and password; enter
these in the appropriate boxes and verify that WORKSTATION
is displayed in the box labeled From:. Select the OK button to
prompt the display of the Windows NT Desktop window.

Within the Windows NT Deskiop locale and select (double
click) the Host NT icon lo prompt the display of the Host NT
window. The system is now ready to accept host commands at
the command line.
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7.1.2. Controller Board 1 (Master)

7.1.2.1. Perform self diagnostic test; a return of 0 ensures that serial
connections to controiler board 1 are sound.
SELF
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7.1.31.1.

7.1.31.2,

7.1.3.1.3.

7.1.31.4.

7.1.3.1.5.
7.1.3.1.6.

Main Vacuum Test

Verify that the system vacuum sensor is connected to the AUX
port on the controller back panel.

Detach the vacuum line from the back of the sorter chassis.
Turn the sensor adjustment screw CW until the LED turns on,
then CCW until the LED tums off.

Reattach the vacuum line 1o the back of the sorter chassis and
verify that the LED turns on.

Prompt the current hardware sensor status of the controller.
HWST

Detach the main vacuum line from the sorter chassis.

Again, prompt the current hardware sensor status of the
controller; the returned values should be different than those
returned in step 7.1.3.1.4,

HWST
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Robot Paddle Vacuum Test

7.1.3.21, Aclivale paddle 1 vacuum,
SVAC 111

7.1.3.2.2. Adjust paddle 1 vacuum sensor: 1) turn vacuum adjustment
screw CW until LED turns off; 2) turn vacuum adjustment
screw CCW until LED turns on; 3) turn vacuum adjustment
screw CW untii LED turns off.

7.1.3.2.3. Deactivate paddle 1 vacuum.
SVAC110

7.1.3.2.4. Aclivale paddle 2 vacuum,
SVAC1 21

7.1.325. Adjust paddte 2 vacuum sensor: 1) turn vacuum adjustment
screw CW until LED tums off; 2) turn vacuum adjustment
screw CCW until LED turns on; 3) turn vacuum adjustment
screw CW until LED turns off.

7.1.3.2.6. Deaclivale paddle 2 vacuum.
SVAC120

7.1.3.2.7. Place a small wafer on paddle 1 and initiate vacuum test to
prompt tum-on value (left) and tum-off vajue (right).
VACT 11

7.1.3.2.8, Turn paddle 1vacuum adjustment screw and repeal vacuum
test until turn-on value is 35000 (+ 5000); remove wafer.

7.1.3.2.9. Place a small wafer on paddle 2 and initiate vacuum lest lo
prompt turm-on value (left) and tum-off value (right).
VACT 12

7.1.3.2.10. Turn paddle 2 vacuum adjustment screw and repeat vacuum
test until turn-on value is 35000 (x 5000); remove wafer.
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7.1.3.3. Aligner Chuck Vacuum

7.1.3.3.1.  Activate aligner chuck vacuum,
SVAC 211

7.1.3.3.2. Remove the back cover of the aligner and adjust the vacuum
sensor: 1) turn vacuum adjustment screw CW until LED turns
off; 2) turn vacuum adjustment screw CCW until LED turns on;
3) turn vacuum adjustment screw CW until LED turns off.

7.1.3.3.3. Deactivate aligner chuck vacuum,
SVAC210

7.1.3.3.4. Place a small wafer on aligner chuck and initiate vacuum test to
prompt turn-on value (left) and turn-off value (right).
VACT 21

7.1.3.3.5. Tum aligner vacuum sensor adjustment screw and repeat
vacuum test until turn-on and tum-off values are 35000 (+
5000); remove walfer.

7.1.3.3.6. Replace aligner back cover.
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Reference Robot Modute

7.1.4.1.1. Reference robot theta axis.
MREF 1 {make sure it references in all four quadrants)

7.1.4.1.2. Disable robot paddle axis motor.
MEBL 20

7.1.4.1.3. Manually swing the robol paddle over the robot, record position,
enable robot paddle axis motor, and reference robot paddle
axis,
RPOS 2 1
MEBL 2 1
MREF 2

7.1.4.1.4, Reference robot z axis.
MREF ¢
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Reference Aligner Module

7.1.4.2.1. Reference aligner theta and x-axes motors.
MREF 3
MREF 4
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7.1.4.3. Check Array Board

7.1.4.3.1.  Turn on the illumination and check the pixels of the array.
OUTP 4100
ALND (128 should scroll up and down the screen)

7.1.4.3.2. Stop the scrolling and turn off the illumination.
ESC (stops the scrolling)
OUTP 40
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7.1.44. Check the Upper Light Source on the Wafer Light

7.1.4.4.1. Turn on the light above the acrylic bleck.
OUTP 5 100

7.1.4.4.2. Turn off the light source.
OUTP 50
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7.1.4.5. Check the Lower Light Source on the Wafer Light

7.1.4.51. Turn on the light source below the light shield,
OUTP 10 100

7.1.4.5.2. Turn off the light source.
OUTP 10 0
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7.21.2.

7.21.3.

7214,

7.215.

7.21.8.

7217

7.218,

7.21.9.

7.2.1.10.

7.2111.

7.21.12.

7.21.13.

Cassette Station Leveling

On the underside of the sorter chassis, locate each cassetle
slation’s respective access port and loosen the four fasteners
located there.

Remove the sensor cable clamps that cover up the set screw
holes under the cassetle slations.

Loosen the three set screws located under the cassette station
until they are not louching the bottom of their station.

Raise the robot z axis.
MOVA 0 .35

Disable the robol theta and paddle motors,
MEBL 10
MEBL 20

Tum on robot paddle 1 vacuum and place a wafer over the
vacuum port.
SVAC111

Manually rotate the robot theta axis lo swing paddle 1 and the
wafer out over the cassette slations - note that the centerline of
paddle 1 must peint to the center of the robot for proper
leveling. Using the wafer as a baseline, determine which
cassette stalion is the highest; proceed to level thal station first,

Place three leveling blocks around the edge of the highest
cassette station. Manually swing the wafer over the cassette
station. Lower the robot z axis until the underside of the wafer
makes contact with one of the blocks.

MOVR 0 [-.001]

Adjust the three set screws under the station until the wafer
makes equal contact with all three blocks. Once the station is
level, rotate the set screw located closest to the robot clockwise
(CW) 1/4 turn,

Manually swing paddle 1 and the wafer away from the station.
Beginning with the two fasteners situated farthest from the robot
and proceeding in small increments, retighten the four fasteners
located on the underside of the pedestal.

Manuaily swing paddie 1 and the wafer back over the station
and use the biocks lo ensure that it is still level. Repeat the
leveling procedure if necessary.

Manually swing paddle 1 and the wafer over the next station,
keeping the same robot z height, and perform the leveling
procedure described above (7.2.1.9. - 7.2.1.11.).

While supporting the waler, turn off the vacuum to robot paddle
1 and remove the wafer.
SVAC110
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7.2.1.14, Enable the robot theta and paddle motors.
MEBL 11
MEBL 21
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7.2.2,

7.221.

7.222.

7.223.

7.2.2.4,

7.2.2.5.
72286

7.227.

7.2.2.8.

7.2.29.

Robot Paddle Calibration

Reference the robot theta axis.
MREF 1

Reference the rcbot paddle axis.
MREF 2

Set the slation reference flag for the robot.
SRFL 11

Rotate the robot paddle axis until paddle 1 is centered over the
robot.
MOVR 2 [* degrees]

Place a calibration pin into the robot calibration pin hole.

Rotate the robot paddle axis until the inside edge of paddle 1
makes contact with calibration pin; as paddle one approaches
the pin, decrease the increment of rotation.

MOVR 2 {* degrees]

Set the robot paddle reference position and paddle 1 calibration
angle.

RPOS 21

MREF 2

SCAL110

Check to see if robot paddile 1 centers propery over the robot.
MVPC 1

Save setlings.
SAVE
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723 Robot Z Axis Calibration

7.2.31. Center robot paddle 1 over the center of the robol and set the
robol height (z axis) to .1 inches.
MVPC 1
MOVA 0 .1

7.2.32. Rolate the robot theta axis until the robol faces cassette station
A,
MOVR 1 [t degrees]

7.23.3, Extend paddle 1 oul over cassette station A.
MOVR 2 180

7.2.34, Adjust the robot z axis brake timeout value.

SCAL 16 10000000

7.23.5. Place a 1 inch calibration block adjacent to the tip of the
extended robot paddle. Raise or lower the robotl z axis until the
height of the paddle's boltom edge malches that of the block -
as paddle 1 approaches the block downward movement should
be in increments of .001",

MOVR 0 [+/- .001]

7.2.3.6. Set the robol z axis motor reference position,
RPOS 0 1

7.2.37, Reference the robot z axis.
MREF 0

7.238. Move the robot z axis to lhe newly set zero position.
MOVA 00

7.2.39. Center paddle 1 over the robot, then extend it out over the
casselte station A; use the calibration block to see if RPOS
recorded properly.

MVPC 1
MOVR 2 180

7.2.3.10.  Cenler paddle 2 over the robot, then extend it out over the
cassette station A,;
MVPC 2
MOVR 2 180

7.23.11.  Raise or lower the robol z axis until the height of the paddle’s
boHom edge is equal to the height of the block - as paddie 2
approaches the btock downward movement must be in
increments of .001",

MOVR 0 [+/- .001]

7.2.3.12. Set the paddle offset and cenler paddle 1 over the robot.
POFF 1
MVPC 1
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7.2.3.13.  Set default limits for the robot Z, theta and paddle axes.
FLIM O
FLIM 1
FLIM 2

7.2.314. Reset the robot z axis brake timeoul value,
SCAL 1 6 2000000

7.2.3.15. Save setlings.
SAVE

Setup & Integration; 187

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



7.2.41. Cenler robot paddle 1 over the robot, prompt a reading of the
robot z axis negative limit, and move the robot z axis to a height
that equals its negative limit plus .1 inches.

MVPC 1
LIMN O
MOVA 0 [negative limit + .1]

7.24.2 Rotate the robot theta axis until the robot faces cassette station
A,
MOVR 1 [* degrees]

7.243, Center robot paddle 1 over the robot then extend it over
casselte slation A,
MVPC 1
MOVR 2 180

7244, Place a calibration pin in the calibration hole on top of cassetle
slation A. Rotate the robot theta axis in small increments until
the paddle makes contacl with the calibration pin.

MOVR 1 [t .12 degrees]

7.24.5, Define the wortd pesiticn and set the can angles for a sorler
with two casseltes:
FWLD 90
SCAL200
SCAL 100 -90
SCAL 11 0 -140
SCAL 12 0 140
SCAL 13090
XPOS510
SCAL 1755
SREF 1

7.24.86. Test the setlings by rotating the paddle end of the robot to face
the aligner.
SPRK 1

7.24.7. Save setlings.
SAVE
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7.2.5.1.

7.252

7.2.53,

7.2.54,

7.2.55.

7.2.5.6.

7.257.

7.258.

7.259,

7.2.5.10.

7.2.511.

7.2512.

7.2.5.13.

Reference all aligner axes.
SREF 2

Move aligner x axis until the chuck is positioned over the center
of the module.
MOVR 4 [+/- .2 inches]

Center robot paddle 1 over the robot and rotate the robot theta
axis until the robol's paddle end faces the aligner.

MVPC 1

MOVA10

Raise the robot z axis to a heighl above the aligner chuck.
MOVA 0 3.0

Extend robot paddle 1 over the aligner chuck and turn on robot
paddie 1 vacuum,

MOVR 2 180

SVAC111

Manually place a wafer onto robot paddle 1. Make sure it is
centered over the chuck.

Lower the robot z axis until any pan of the wafer makes contact
with the aligner chuck. Do nol proceed lower than the aligner
chuck as this may damage the wafer.

MOVR 0 [+ .005 inches]

Accass the aligner’s bottom panel and locsen the four shoulder
boits if they do not have springs. Adjust the three aligner
leveling screws until the gap between the chuck and the wafer
appears even from all vantage points. Retighten the shoulder
bolts if they do not have springs.

While supporting the wafer turn off paddle 1 vacuum.
SVAC110

Move the aligner x axis in a positive direction.
MOVR 4 .2

Place a calibration pin in the calibration hole on top of the
aligner's surface. Make sure it is perpendicular to the top pilate.

Move the aligner x axis in the negative direction until the
calibration pin makes contact with robot paddie 1.
MOVR 4 [-.02 inches]

Record the aligner x axis reference position, set the aligner x
axis transfer position, and reference the aligner module.
RPOS 4 1

XPOsS 40

MREF 4
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7.2.5.14,  Pull the calibration pin out of the aligner's caiibration hote and
park the aligner.
SPRK 2

7.2.5.15, Check to see if the aligner parked at the correct position, then
center robot paddle 1 over the robol.
MVPC 1

7.2.5.16. Set default limits for aligner x and theta axes.
FLIM 3
FLIM 4

7.25.17. Save sellings.
SAVE
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7.2.8.2.

7.2.6.3.

7264,

7.2.6.5,

7.2.6.6.

7.2.6.7,

Setting Aligner Transfer Position

Center robot paddie 1 over the robot and rotate the robot theta
axis until the robot's paddle end faces the aligner.

MVPC 1

MOVA 10

Raise the robot 2 axis to a height above the aligner chuck.
MOVA 0 3.5

Extend robot paddle 1 over the aligner chuck and turn on robot
paddte 1 vacuum.

MOVR 2 180

SVAC111

Manually place a wafer onlo robot paddle 1. Make sure it is
centered over the chuck.

Set the aligner transfer position by repeatedly lowering the wafer
untii contacl with the aligner chuck is sensed.
FVAC 21

Set the defauit transfer heights.
SCAL22-03

SCAL 2 3-.005

SCAL 24.015

SCAL25.03

Save settings.
SAVE
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7.2.7. Aligner Sensor Array Calibration

7271, Tum on the aligner sensor array illumination.
OUTP 4 100
7.2.7.2, Use a small flathead screwdriver to gently turn the

potentiometer to maximum brightness; be careful not to strip the
potentiometer as its maximum range of moticn is only 3/4 turn.

7273 Move the aligner x-axis until the wafer edge is centered under
the aligner sensor array.
MOVR 4 [ distance]

7.2.74, Prompt a display of the wafer edge localion with respect to the
sensor array, a properly positioned edge would read between
60 and B68. Sefect the ESC button to terminate the ALND
display.
ALND

7.2.7.5, Adjust the aligner x-axis as needed.
MOVR 4 [+ .05]

7.2.7.6. Repeat steps 7.2.7.4. and 7.2.7.5. until the ALND reading falls
between 60 and 68,

7277 Tum the potentiometer until ALND reading decreases by 1.
Select the ESC button to terminate the ALND display.

ALND

7.2.7.8, Tum off aligner sensor array illumination,
ouTP 40

7.27.9. Autocalibrate the aligner sensor array.
ALNC 1

7.2.7.10. Supporl the wafer by hand, turn off the aligner chuck vacuum
and manuaily remove the wafer.
SVAC21¢0

7.2.7.11. Save seltings.
SAVE
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7.2.8.1.

7.2.8.2.

7.283.

7.2.8.4.

7.285.

7.2.86.

7.28.7.

Laser Offset Setup

Reference all robot axes.
SREF 1

Set wafer mapping algorithm.
MAPA 2

To determine the laser offset position, first place a calibration
pin in the calibralion hole on the top of casselte slation A. Next,
position a white card or slip of paper behind the pin, opposite
the robot. Execute the following commands to position the robot
z and theta axes so that the robot laser is aimed at the
calibration pin.

LIMN 0 (returns negative limit)

MOVA 0 [negative limit + .05 inches]

MOVA 180

Tum on the laser and rotate the robot theta axis until the
shadow of the pin falls directly in the center of the laser beam
projected onto the paper.

LASR1

MOVR 1 [+.2]

Promplt the current robot theta posilion and use it lo set the
laser offset.

MPOS 1 (returns current position)

SCAL 114 [90 - current position]

Turn the laser off.
LASR 0

Save the settings.
SAVE
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7.2.9. Mapping Setup: Cassette Station A

7.2.9.1. Place a full casselte on cassetle station A. Remove the wafer in
slot 2.

7.29.2 Calibrate the mapping set up.
MAPS 10

7.2.9.3. Put the wafer back in slot 2.

7.294. Map the cassette.
MAPC 10

7,295, Prompt a return of the mapping dala over a specified range of
mapping angles.
SCAN10-24.2

7.2.9.6. Study the returned mapping angles and their corresponding
data. Delermine atl which mapping angles the casselte was
correctly mapped. From among the angles that mapped
correctly, select a 1 degree range that lies midway between the
highest and lowest angles {lowest = 1.4 and highest = 3.2). Use
the high and low angles from within this range (low = 1.8 and
high = 2.8) in the following procedures.

-2.0 0000000000000000000000000
-1.8 0000000000000000000000000
-1.6 0000000000000000000000000
-14 0000000000000000000000000
-1.2 0000000000000000000000000
-1.0 0000000000000000000000000
-8 0000000000000000000000000
-6 0000000000000000000000000
-4 00000000000001 10000010000
-2 0011101000001110100010010
1.0 1010001101100110100100100
1.2 1011101001111110100100111
1.4 M1 1111111111111 M
1.6 MMM 1111111111111
1.8 "Mt 1111111
2.0 MM 111111111 111111911
22 MM 1111111111111 11111111
24 MMM 111111111 111111111
26 M1 1111111111111 111111411
2.8 MMM M1 11 1111111111111
3.0 T111111111111111111111111
3.2 1111111111111 119
3.4 1010111001011110100110111
3.6 0010011001001100110100100
3.8 0000000000000001000100100
4.0 0000000000000000000000000

7.2.9.7. Set the low mapping angle.
SCAL 10 1 [low angle value]

7.2.9.8. Set the high mapping angle
SCAL 10 2 [high angle value]
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7.2.99. Auto calibrate the best mapping slart position.
MAPH 10

7.2.9.10. Map the cassette and check the accuracy of returned data.
MAPC 10

72911, Save settings.
SAVE
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7.210. Mapping Setup: Cassette " =~ T

7.2.10.1. Place a full cassette on cassette station B. Remove the wafer in
slot 2.

7.2.10.2, Calibrate the mapping sel up.
MAPS 11

7.2.10.3.  Put the wafer back in slot 2.

7.2104. Map the cassette,
MAPC 11

7.210.5. Prompt a return of the mapping data over a specified range of
mapping angles,
SCAN11-24 .2

7.2.10.6. Study the returned mapping angles and their corresponding
data. Determine at which mapping angles the casselle was
comectly mapped. From among the angles that mapped
comreclly, select a 1 degree range thal lies midway between the
highest and lowest angles (lowest = 1.4 and highest = 3.2). Use
the high and low angles from within this range (low = 1.8 and
high = 2.8) in the following procedures.

-2.0 0000000000000000000000000
-1.8 0000000000000000000000000
-1.6 0000000000000000000000000
-1.4 0000000000000000000000000
-1.2 0000000000000000000000000
-1.0 0000000000000000000000000
-8 0000000000000000000000000
-6 0000000000000000000000000
-4 0000000000000110000010000
-2 0011101000001110100010010
1.0 1010001101100110100100100
1.2 1011101001111110100100111
1.4 1111111111111 11111111111
1.6 M1 1111111111111
1.8 1M1 11111111111111111111
2.0 MMM 1111111111111
22 1M111111111111111111111111
2.4 1M1 1111 1111111111111 11
26 1111111111111 1111111111
2.8 1111111111111 111111111
3.0 M1 1111111111111
3.2 T 11111 1111111111
3.4 1010111001011110100110111
36 0010011001001100110100100
3.8 0000000000000001000100100
4.0 0000000000000000000000000

7.2.10.7.  Set the low mapping angle.
SCAL 11 1 [low angle value]

7.2.10.8. Set the high mapping angle
SCAL 11 2 [high angle value]
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7.2.10.9, Auto calibrate the best mapping start position.
MAPH 11

7.2.10.10. Map the cassette and check the accuracy of returned data.
MAPC 11

7.210.11. Save sellings.
SAVE
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7.211.  Mapping Setup: Cassette Station C

7.2.11.1. Place a full cassette on cassette station C. Remove the wafer in
slot 2.

7.2.11.2.  Calibrate the mapping set up.
MAPS 12

7.2.11.3. Put the wafer back in slot 2.

7.2.11.4.  Map the cassette.
MAPC 12

7.2.11.5. Prompt a return of the mapping dala over a specified range of
mapping angies,
SCAN12-24.2

7.2.11.6.  Study the returned mapping angles and their corresponding
data. Determine at which mapping angles the casselle was
correctlly mapped. From among the angles that mapped
correctly, select a 1 degree range that lies midway between the
highest and lowest angles (lowesl = 1.4 and highest = 3.2). Use
the high and low angles from within this range (low = 1.8 and
high = 2.8) in the following procedures,

-2.0 0000000000000000000000000
-1.8 0000000000000000000000000
-1.6 0000000000000000000000000
-1.4 0000000000000000000000000
-1.2 0000000000000000000000000
-1.0 0000000000000000000000000
-8 0000000000000000000000000
-6 0000000000000000000000000
-4 0000000000000110000010000
-2 0011101000001110100010010
1.0 1010001101100110100100100
1.2 1011101001111110100100111
1.4 1M1t 111111 1111111111
1.6 1M1
1.8 ittt i1 11
2.0 M Ittt 1111111
22 M1 1111111111111
24 Mttt ittt i1t
2.6 M1 1111111111
2.8 Mttt 11111111
3.0 M1t
3.2 MMt 111111
3.4 1010111001011110100110111
3.6 0010011001001100110100100
3.8 0000000000000001000100100
4.0 0000000000000000000000000

7.2.11.7.  Set the low mapping angle.
SCAL 12 1 [low angle value]

7.2.11.8. Set the high mapping angle
SCAL 12 2 [high angle value]
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7.2.11.9.  Auto calibrate the best mapping starl position.
MAPH 12

7.2.11.10. Map the casselte and check the accuracy of returned data.
MAPC 12

7.211.11. Save seftings.
SAVE
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7.2.12.  Mapping Setup: Cassette =~ ™ nD

7.2.12.1. Place a full cassette on cassette station D. Remove the wafer in
slot 2.

7.2.12.2. Calibrate the mapping sel up.
MAPS 13

7.2.12.3.  Put the wafer back in slot 2.

7.2.12.4, Map the casselte,
MAPC 13

7.2,12.5. Prompt a return of the mapping data over a specified range of
mapping angles.
SCAN13-24.2

7.2,12.6. Study the returned mapping angles and their corresponding
data. Determine at which mapping angles the cassetle was
correctly mapped. From among the angles that mapped
correctly, select a 1 degree range that lies midway between the
highest and lowesl angles (lowesl = 1.4 and highest = 3.2). Use
the high and low angles from within this range (low = 1.8 and
high = 2.8) in the following procedures.

-2.0 0000000000000000000000000
1.8 0000000000000000000000000
1.6 0000000000000000000000000
1.4 0000000000000000000000000
1.2 0000000000000000000000000
-1.0 0000000000000000000000000
-8 0000000000000000000000000
-6 0000000000000000000000000
-4 0000000000000110000010000
-2 0011101000001110100010010
1.0 1010001101100110100100100
1.2 1011101001111110100100111
14 1111111111111111111111111
1.8 1111111111111111111111111
1.8 1111111111111
2.0 (RRRRRRRERERRERRRRERREREE
2.2 11T 111111111111
2.4 1111111111111
2.6 1111111111111 19111111
2.8 1111111111111
3.0 1111111111111111111111111
3.2 1111111111111111111111119
34 1010111001011110100110111
3.6 0010011001001100110100100
3.8 0000000000000001000100100
4.0 0000000000000000000000000

7.212.7. Set the low mapping angle.
SCAL 13 1 [low angle value]

7.2.12.8.  Sel the high mapping angle
SCAL 13 2 [high angle value]
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7.2.12.9.  Auto calibrate the best mapping starl position.
MAPH 13

7.212.10. Map the cassette and check the accuracy of returned data,
MAPC 13

7.21211, Save settings.
SAVE
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Setting Wafer Transfer Positions: Cassette Station A

7.2.13.1. Place a casselte with wafers in posilions 1, 2, 24 and 25 onlo
cassette station A.

7.2.13.2. Map the casselte,
MAPC 10

7.213.3.  Find the negative limit and move the robot z axis to a position
slightly above it.
LIMN O
MOVA 0 [negative limit + .1]

7.2.13.4. Extend robot paddle 1 into the casselte below wafer 1.
WEOO 101 1

7.2.13.5, Repeatedly raise robot height until vacuum contact with wafer 1
is sensed.
FVAC 10 1 (repeat until contact is made)

7.213.6. Remove paddle 1 from the cassetle.
WOOR 10 11

7.2.13.7.  Establish robot paddle 1 offsel. Repeal the following procedure
(7.2.13.8. - 7.2.13.13.) until paddle 1 is centered between
wafers 1 and 2.

7.2.13.8, Move the robot z-axis to the wafer 2 drop-off height.
wWDCO 1021

7.2.13.9. Disable the robot theta axis motor.
MEBL 10

7.2.13.10. Manually swing robot paddie 1 into casselte between wafers 1
and 2.

7.2.13.11. Adjust paddle 1 offset position.
SCAL 10 6 [+ .003]

7.2.13.12. Manually swing robot paddle 1 out of the casselte and center it
over the robol.

7.2.13.13. Enable the robot theta axis motor.
MEBL 11

7.2.13.14, Check / adjust wafer pitch. Repeat the following procedure
(7.2.13.15. - 7.2.13.21.} until paddle 1 is centered between
wafers 24 and 25,

7.2.13.15. Move the robot z-axis to the wafer 25 drop-off height.
wDOO 10 251

7.2.13.16. Disabie the robot theta axis molor,
MEBL 10

7.2.13.17. Manually swing robot paddle 1 into the cassetle between wafers
24 and 25.
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7.2.13.18.

7.2.13.19.

7.2.13.20.

7.2.13.21.

7.2.13.22.

Adjust the wafer pitch.
SCAL 1017 [+ .0001]

Manually swing paddie-axis out of cassetle and center over
robot.

Enable robot theta-axis.
MEBL 11

Map the casselte and check resulis for accuracy.
MAPC 10

Save settings,
SAVE
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7.2.14. Setting Wafer Transf “ositions; Cassette
Station B

7.214.1. Place a casselte with wafers in positions 1, 2, 24 and 25
onto casselle station B,

7.2.14.2, Map the casselte.
MAPC 11

7.2.14.3. Find the negative limit and move the robot z axis to a
position slightly above it.
LIMN O
MOVA 0 [negative limit + 1]

7.2.14.4. Extend robot paddle 1 into the cassette below wafer 1,
WEQO 11 11

7.214.5, Repeatedly raise robot height until vacuum contact with
wafer 1 is sensed.
FVAC 11 1 (repeat until contact is made)

7.2.14.6. Remove paddie 1 from the cassette.
WOOR 1111

7.2.147. Establish robot paddle 1 offset. Repeat the following
procedure (7.2.14.8. - 7.2.14.13.) until paddle 1 is
centered between walfers 1 and 2.

7.214 8, Move the robot z-axis to the wafer 2 drop-off height.
WDOO 1121

7.2.14.9, Disable the robot theta axis molor.
MEBL 10

7.21410. Manually swing robol paddle 1 into cassette between
wafers 1 and 2.

7.2.14.11.  Adjust paddle 1 offsel position.
SCAL 11 6 [£.003]

7.2.14.12. Manually swing robot paddle 1 out of the casselte and
center it over the robot.

7.2.14.13. Enable the robot thela axis motor,
MEBL 11

7.214.14, Check/ adjust wafer pitch. Repeat the following
procedure (7.2.14.15. - 7.2.14.21.) until paddle 1 is
centered between wafers 24 and 25,

7.2.14.15. Move the robol z-axis to the wafer 25 drop-off height.
WDOO 11 251

7.2.14.16. Disabie the robot theta axis motor.
MEBL 10

7.2.14.17.  Manuaily swing rcbot paddle 1 into the casselte belween
wafers 24 and 25.
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7.2.14.18,

7.2.14.19,

7.2.14.20.

7.2.14.21.

7.2.14.22.

Adjust the wafer pitch.
SCAL 11 17 [+.0001]

Manually swing paddie-axis out of cassetle and center
over robot.

Enable robot theta-axis.
MEBL 11

Map the cassette and check results for accuracy.
MAPC 11

Save sellings.
SAVE
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Setting Wafer_Transfer Positions: Cassette Station C

7.2.15.1. Place a casselte with wafers in positions 1, 2, 24 and 25 onto
cassette station C.

7.2152. Map the casselte.
MAPC 12

7.2.15.3.  Find the negative limit and move the robot z axis to a position
slightly above il.
LIMN 0
MOVA 0 [negative limit + .1]

7.2.15.4. Extend rcbot paddle 1 into the cassette below wafer 1.
WEOO 1211

7.2.15.5. Repeatedly raise robot height until vacuum contact with wafer 1
is sensed.
FVAC 12 1 {repeat unilil contact is made)

7.215.6. Remove paddle 1 from the casselie,
WOOR 1211

7.215.7. Establish robot paddle 1 offset. Repeat the following procedure
(7.2.15.8, - 7.2.15.13.) until paddle 1 is centered between
wafers 1 and 2.

7.2.15.8. Move the robot z-axis to the wafer 2 drop-off height.
wWDOO0 1221

7.2.15.9. Disable the robot theta axis motor.
MEBL 10

7.2.15,10. Manually swing robot paddle 1 into casselte between wafers 1
and 2,

7.2.15.11. Adjust paddle 1 offset position.
SCAL 12 & [+ .003]

7.2.15.12. Manually swing robot paddie 1 out of the casselte and center it
over the robot.

7.2.15.13. Enable the robot theta axis motor.
MEBL 11

7.2.15.14. Check / adjust wafer pitch. Repeat the following procedure
{7.2.15.15, - 7.2.15.21.} until paddle 1 is centered between
wafers 24 and 25.

7.2.15.15. Move the robot z-axis to the wafer 25 drop-off height.
WDOO 12 251

7.2.15.16, Disable the robot theta axis molor.
MEEL 10

7.2.15.17. Manually swing robot paddle 1 into the casselte between wafers
24 and 25.
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7.2.15.18.

7.2.15.19.

7.2.15.20.

7.215.21.

7.2.156.22.

Adjust the wafer pilch,
SCAL 1217 [+ .0001]

Manuaily swing paddte-axis out of cassette and center over
robot.

Enable robot theta-axis.
MEBL 1 1

Map the cassette and check results for accuracy.
MAPC 12

Save setlings.
SAVE
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Setting Wafer Trans{ ' Positions: Casst~~ tationD

7.2.16.1. Place a casselte with wafers in positions 1, 2, 24 and 25 onto
casselte station D.

7.2.16.2. Map the cassette.
MAPC 13

7.2.16.3. Find the negative limit and move the robot z axis to a position
slightly above it.
LIMN O
MOVA 0 [negative limit + .1]

7.2.16.4. Extend robot paddle 1 into the casselte below wafer 1.
WEOCO 1311

7.2.16.5. Repeatedly raise robot height until vacuum contact with wafer 1
is sensed.
FVAC 13 1 (repeat until contact is made)

7.2.16.6. Remove paddle 1 from the casselte.
WOOR 13 11

7.2.16.7. Establish robot paddle 1 offset. Repeat the following procedure
(7.2.16.8. - 7,.2.16.13.) untii paddle 1 is centered between
wafers 1 and 2.

7.216.8. Move the robot z-axis to the wafer 2 drop-off height.
WwDOO 13 21

7.2.16.9. Disabie the robot theta axis motor.
MEBL 10

7.2.16.10. Manually swing robot paddle 1 into cassette between wafers 1
and 2.

7.2.16.11. Adjust paddle 1 offset position.
SCAL 13 6 [£.003)

7.2.16.12. Manually swing robot paddle 1 out of the cassette and center it
over the robat.

7.2.16.13. Enable the robot theta axis motor.
MEBL 11

7.2.16.14, Check / adjust wafer pitch. Repeat the following procedure
(7.2.16.15, - 7.2,16.21.) untit paddle 1 is centered between
wafers 24 and 25.

7.2,16.15. Move the robot z-axis to the wafer 25 drop-off height.
WDOO 13 251

7.2.16.16. Disable the robot theta axis motor.
MEBL 10

7.2.16.17. Manually swing robot paddle 1 into the casselte between wafers
24 and 25.
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7.2.16.18.

7.2.186.19.

7.2,186.20.

7.2.18.21,

7.2.16.22.

Adjust the wafer pilch.
SCAL 13 17 [ .0001]

Manually swing paddle-axis out of cassetle and center over
robol.

Enabie robot thela-axis,
MEBL 11

Map the cassette and check resuils for accuracy.
MAPC 13

Save setlings.
SAVE
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