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Wafer Sorter Operal ions Manua l  I _ _ _  

About the This operations manual has been designed to assist you in understanding and operating your 
McroVision MVT 7080rL' Wafer Sorter - a high-performance, robotic wafer handling system that 

Wafer Sorter comblnes fast and safe wafer handling, the flexibility to accommodate a wide range of wafer 

Operations slzes, and easy operation. To ensure that users realize and maintain optimal performance from 
the~r MVT 7080 Wafer Sorters, we have strived to prov~de easy-to-follow descriptions ot both 

Manual system setup procedures and troubleshooting measures for system technicians, and clear 
illustrat~ons of the system 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: 

Section 8: 

Section C: 

Seclion D: 

Section E: 

Section F: 

Section G: 

Section H: 

Customer Information lncludes a Wafer Sorter Order Configuration file that lists 
vital order information and profiles a system's installed components. 

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 thesystem's mechanical layout, and presents the system's 
variely of modular configurations. This section also provides sys[em technicians 
witti the basic information needed for initial system installation, power-up and 
~ o ~ e r - d o ~ n .  In addition, illustrated descriptions of the var~ous elemenls of the 
graphical user interface provide both technicians and operators with a valuable 
preview of the system's features and how to access them. 

Software Installation 8 Accounts Setup provides system technicrans w~ th  de- 
tailed. step-by-step instructions on installing system software and setting up user 
accounts. 

System Setup & Configuration provides system technicians with detarled, step- 
by-step instructions on how to calibrate and fine tune a new or upgraded system 
for nrntime setup and operation; these include using the HOST NT Software. 
setlifig up the controller. and performing system integration procedures for five 
d~fferent modular configurations. 

Runtime Setup provides system techn~cians with step-by-step instruclions on 
managing user access and creating wafer flow, reader ID, and bright hght 
~nacrolnspectlon recipes for use durlng actual runtime operatlon. 

Runtime Operation prov~des system operators w~ th  step-by-step, illustrated guides 
to performing basic wafer sorting operations. 

Troubleshooting & Preventalive Maintenance provides system Iechnicians 
with a detailed guide to diagnosing and correcting system problems, and includes 
a system preventative maintenance check list. 

Electrical Diagrams & Parts List 

The followtng pages include a custo~nersatisfaction fax survey used to a ~ d  us in prov~ding all of 
our customers with Ihe highest levels of service possible. Please compleie this survey and fax 
back to Microvision at your earliest convenience. Your time and cooperation are greatly appre- 
ciated, 

To learn more about the MVT 7080 Wafer Sorter, or to request support. contact Mlcrovislon 
Corp. Sales. Application & Support: 

phone: 612.975.991 1 fax: 612.975.9922 

email: info@mvglobal.com internet: htlp:li\wv.mvglobal.com 
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Automation with Visionshi 

<< Urgent Fax >> 

hticrovision Corp. 7600 Quauro Drive . Chanhassen, MN 55317 USA Tel (612) 975-991 1 Fax (612) 975-9922 

Return to: MicroVision Corp. 
Sales Applicalion & Support 

Phone: (612) 975991 1 x282 
Fax: (612) 9759922 
E-Mail: info@rnvglobal.com 

Date: 

From: 

Phone: 

Fax: 

€-Mail: 

Pages Sent (including this one): 2 

RE: MicroVision Post-Marketing Customer Satlsfaction Survey 

Dear MicroVision Cuslorner; 

Congratulations on your purchase of a world-class MicroVision automated inspection solution. To aid us providing you and 
all our customers w~th  the highest level of customer service possible please complete the following survey and fax it back to 
McroVis~on at 61 2.975.9922. Your cooperation is greatly appreciated. 

MicroVision Post-Marketing Customer Satisfaction Survey 

d 

Page 1 of 2 

1. Company: 

Your Name: . 

Phone: , 

Fax: 

System Type: (circle one) 

hlVT 10M hlVT 1080 MVT 5060 MVT 5080 

h4VT 7080 ShrllF MVT 2080 hTVT 2080 SMlF Model 851 

Model 881 htV 881 NT MV981 T MV981 1 

System Serial 8: 

Install Dale: 
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<< Urgent Fax >> 

Automation with VisionSrv: 

IhcroV~s~on Corp. . 7600 Quattro D w e  * Chanhassen, MN 55317 USA * Tel (612) 975-991 1 Fax (612) 975-9922 

Microvision Post-Marketing Customer Satisfaction Survey Page 2 of 2 

2. H w  salisf~ed are you with the knowledge and 
respcnsivems of your MicroV~sian Representative 
(511Kl i~ les a hign level of satisfaction, 1 indicates 
a lmv level of satisfactlon). 
1 2 3 4 5 (circle one) 

Ccrnmnt (optional): 

during System Installation (5 indicates a very 
professional performance, 1 indicates an 
unprofessional performance). 

1 2 3 4 5 (circle one) 

Comment (optional): 

3. Rate the quality of your interac1:on vr#h Microvision 9. Rate the qualily of the system opera1:ons manual 
personnel dvnng the Systern Specification Process (5 indicates very ~nfor rnat~ve.  1 ind~cates 
(5 ind~wter; very productwe ~nteractron, 1 indicates uninformative). 
unproductive interaction). 

1 2 3 4 5 (circle one) 
1 2 3 4 5 (circle one) 

Comment (optional): 
Comment (optional): 

4. How sallsfled are you with the t~rnel~ness and 
accuracy of !he Syslem Quotation extended to you 
by MicroVis~nn (5 ind~cates a h ~ g h  level of 
sal~slacimn, t indicates a low level of satlsfacl~on). 

i 2 3 4 5 (circle one) 

10. Have your personnel been adequaleiy [rained to 
safely and productively operate the tool? 

Yes No (circle one) 

Comment (optional): 

Comment (oplional); 

I I. Suggestions (oplioml): 

5. \idas your loo1 received by the promised delivery 
date? 

Yes No (circle o w )  

6. Did ycur tool arrive intact? 

Yes No (circle one) 

7. Does the ~nstal led tool meet all agreed to 
s p e c ~ h ~ t ~ o n s ~  

Yes No (c~rclc oae) 

Comment ( o p ! r ~ . ~ l ) :  

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

Thank you for your time and cooperation. Your 
cornpleled response will aid us in prov~ding you, 
our customer, with the highest levels of serv~ce 
mssible. 

8. Rate the performance of MlcroV~sion personnel 
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Section B: System Overview 
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MicroVision MVT 7080T!s7 Wafer Sorter 

Introduction: 

Fast, Safe & MVT 7080 
Wafer Sorter: 

Easy Wafer 3-cassette I 
Handling Bright Light 

Congratulations on your purchase of a MicroVision MVT 7080T'-' 
Wafer Sorter, the first choice for the most advanced semiconductor 
facilities in the world. This high-performance wafer sorter 
combines the following features to provide fast and safe wafer 
handling. the flexibility to accommodale a wide range of wafer 
sizes, and easy operation. 

3-axis robotic handler with integrated laser mapping system 
for soning, splitting or randomizing wafer 101s; 

High speed ahgner; 

Integrated wafer 10 reader with advanced illumination system 
for accurate and repeatable optical character recognilion; 

Small footprint - 2. 3 or 4 casselte configurations available; 

Over 300 wafers per hour in sort mode; 

75 lo 200mm wafer capablhty; 

Optional inlegrated bright light rnacro~nspection slatlon; 

Recipe or manual control; 

Flat-screen color LC0  or Super VGA display: 

Wndows NTy',! operating system. 

3-Cassetlel 
Brighl Light 
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- 
Introduction: The MicroV~s~on MVT 70801V Wafer Sorter represents a new generation of high-performance 

robotic wafer handlers for semiconductor wafer fabs. It combines intelligent motion control with 
System features such as laser mapping, advanced illumination and OCR, optional br~ght light 

Overview macroinspection, and a W~ndows NTTv operating system lo provide a complete wafer sorting 
ar.d macroinspection solution in an extremely small footprint. 

Available in 2, 3 or 4 cassette configurations, this system enables an operator to quickly and 
safely sort. split, merge or randomize 75 to 200mm wafer lots. 

This system features the Microvision robot with its mtegrated laser mappmg system for safety 
and a dual paddle design for fast throughput. Closed-loop control of all axes, vacuum sensors 
on each hardling element, and a backup vacuum reservoir prov~de add~tional assurance of 
secure handling 

Advanced illumination and OCR (Optical Character Recogn~tion) is used for wafer ID reading at 
the system's high-speed aligner station. 

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

Easy-to-use, Windows NTTW based soflware allows operators to store wafer flows and cocnpre- 
hensive reapes or operate in manual mode. Scribe information, together w t h  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 monltor. 

Communicat~ons packages are available for SECS / GEM. FTP and TCP/IP prolccols. 

, I -  

t-.. ],! F.-,  I - .---.- .. . 
1 7 -  

- .  A --- - 

. .  . . 1 . -  ' . . ,. . - . .... . 
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B-4 MicroVision MVT 7080TL! wa fe r  sorter .... 

Introduction: MVT ~. - 7080 Wafer Sorter 

System rn 3-axis robotic handier w~ th  laser 

Specifications mapping system 

High speed aligner 

2, 3 or 4 cassette stations 

rn 75 to 200 mm wafer capability 

rn Flat panel color monltor 

rn Integrated conlrol electronics 

Vision (OCR) System 

Integrally mounted electronics and 
vision processor 

High resolution CCD camera and optics 

Advanced illumination system 

Optional Bright Light 
Macroinspection Module 

High inlensity light (up to 250 watts) 
with d u c t 4  cooling fan 

User-delinable tilt between -30' and 
30" 

User-definable rotation speed and rate 
of lilt variation 

Configurations can be saved as 
inspection recipes 

Joystick or fully automatic 
operation 

-. 

Software Configurations 

Sorter software 

rn Wafer ID reader (OCR) software 

Barcode reader software 

rn FABCOk4 sohvare (SECS I GEM arid 
TCPIIP communicat~ons! 

rn MVT 7080 Dimenstons: 
965mm (w) x 1016mm (d) x 
1397mm (h) 

System Power 

USA: 110 VAC + I -  10%. 
50160 Hz. I 5  Amps. s~ngle phase 

Europe: 220 - 240 VAC +I-  1 DPb, 
50160 Hz. 5 Amps, single phase 

Installatron Overvoltaye Category. II 
-- 

Protection Against Electr~c 
Shock: Class 1 

rn Voltage Tolerance +I-  10% 
of normal rated line 

Vacuum: 84.3 KPa (25" Hg) 

rn Temperature: 5'- C (41 ' F) lo  40°C 
(1 04°F) 

Humidity: 70% lo  90% non-condens~ng 

System classification: .r Class 10 clean 
room environment 

Pollution Degree: 2 
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Section B: System Overview B-5 

I EC Symbols IEC SymbO1s 

The MVT 7080 Wafer Sorter utilizes the following IEC (International Eleclro-Technlcal 
Comm~ssion) symbols: 

A Earth (Ground) Terminal IEC 41 7. No. 5017) 

m Prolective Conductor Term~nal {IEC 417, No. 5019) 

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

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

0 
A CAUTION, risk of electrrc shock (IS0 3864. No. 8.3.6) 

CAUTION, outlet for use only with equipment supplied by rnanufac\urer 

A Maximum Rating: 15 A. 125 VAC. 

Cautions CAUTION: Protection provlded by Ihe equipment may be impaired if It is used in amanner 
not specified by the manufacturer. 

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

CAUTION: System users must wear a wrist strap for grounding purposes to prevent 
electric static discharge. 
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System When instailing an klVT 7080 Wafer Sorter, it is important to position the system in a manner 
that affords quick and easy access lo the power supply disconnect point. [he controller. the PC. 
and all system cabling located within the system chass~s. For optimal accessibihly to all internal 
components. an obstruclion-free, 2-foot wide aisle should be maintained around the perlmeler 
of the system, allowing easy unlatching and removal o l  the chass~s outer panels on all f ~ + l r  
stdes. 

Power Supply PC Back Panel Cabling 
Disconnect Poinl (outside Access 

chassis) (within chassrs) 

Controller Back Panel PC Front Pariel 
Cabling Access Disk & CD Drive Access 
(w~thin chassis) (within chassis) 
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Section B: System Overview 

System 
Geography: 

Wafer S o r t e r  
Layouts OCR - 

Camera 

Row1 
Module 

Bright - -  
~ a s h ~  

Module: 

X, Y and 
Thela Axes 

Aligner 
Array 

Wafer 
Light 

OCR 
Camera 

Starion D 

Bright 
Light & Fan 

Staticn A 

Station B 

Joystick 

Stalion A 

Stat:on B 

Joystick 

h.!cuse 

Keyboard 
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System R O ~ O ~  

Geography: Side View 

Robot 
Module 

Pholo 
L~~~ Sensor 

Paddle 2 Vacuum 
Sensor Adjuslmenl 
Screw 

Paddle 1 Vacuum 

Paddle 1 Vacuum I 
Sensor Adjuslmenl 

Screw 
Robot Can 

I Paddle 2 V~CUUIT 
Serlsor LED 

Robot 

Paddle 
Axis 

Can Angle Map Aligner: 
0 degrees 

155 degrees -1 55 dqrees 
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P 

System 
Geography: 

Robot 
Module 

Section B: System Overview B-9 F 

Bright Light: Statron 8: 
140 degrees -140 degrees 

Station 

3-Cassel-tel 
Bright Light 

Aligner: 
0 degrees 

Station A: 
-90 degrees 

Aligner: 
0 degrees 

140 degrees -140 degrees 

Aligner: 
0 degrees 

Slation 0: - Station A: 
90 degrees -90 degrees 

u 
Bright Light: Station 0: 
140 degrees -140 degrees 

Station 0: 
90 degrees 

Aligner: 
0 degrees 

Stallon A: 
-90 degrees 

u 
Station C: Station 0:  

140 degrees -140 degrees 
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m 
- B- 1 0 MICTOVISIO~ MVT i'080T"' Wafer Sorter 

System Upper - 

Geography: Lamp 

Aligner Acrylic 

Module B I O C ~  

Off Axis 
Shield 

Lower 
Lamp 

X-Axis 

Aligner 
Front View 

Aligner Chuck 
(theta ax~s) 

3 C: 

Aligner Bottom Panel Alianer 

Shoulder 
Bolts 

Aligner 
Top View 

Aligner Module 
Levelmg Screws 

Illurninal~on 
Array 

Array Board 

X-AXIS 

Sensor LED 

Potentiometer 
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System 
Geography: 

Bright Light 
Module 

Bright Light 
Front View 
cover removed 

Section B: System Overview B- I I 
Bright --I -- 
Light 

Chuck 

Gimbal m 
am - Adjustment Screw 

. Sensor LED 

Vacuum 
Sensor 

r -7 

Bright Light 
Top View 

Cooling 

.- 
C1 
4 
07 
a 
t 

Brlght Llght 
Top View 

X-Axis - 

side facing robot 

Theta Axis 

negative - Bright L~ghl Y-AXIS- positive 

s:de fac~cg robot 1 
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Controller 
Cabling 
Scheme 

M~croVision MVT 7080T'.' Wafer Sorter 

Controller Back Panel 

G Amp Fuse 
(beneath cover) 

Controller Cabling 

The system controller serves as the 
system's motion governor. It is l~nked via 
cabling to the PC, all cassette stations, and 
all module sensors and motorized axes. All 
prompts for mechanical motion are commu- 
n~cated first lo the controller, which orches- 
trates their execution among the system's 
modules. 

Refer to the d~agrarn a h v ~  and the chart to 
the right when connecting ~ ~ b l e s  to t he con- 
lroller Note that all system cables are la- 
beled w th  cable numbers to prevent con- 
nect~on errors. 

Replacing the System Fuse 

SystemFuse ~ h e 6 ~ r n p ~ y s l e r n ~ u s e ( 8 0 2 - 6 2 6 - 0 0 1 ) i s  
located at the back of the controller, beneath 
the cover of the On/Off switch and power 
receptacle. 

To gam access to the system fuse, first un- 
plug the power cord frocn the power recep- 
tacle, then use a flat head screw driver to 
pry up and open the left s ~ d e  of the cover. 
The fuse is located beliveen the On/Off 
sw~tch and the receptacle 

Controller Port Cable # 

Robol Z 
Robot Thela 
Rob01 Paddle 
Robot Sensors 

Station A 
Station B 
Srarion C 
Station D 

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

Aligner Chuck 
Al~gner X 
Al~gner Sensors 

Br~ght L~ght X-T~lt 
Br~ght L~ght Y-T~lt 
Bright L~ght Theta 
Br~ght L~ght Sensors 

Flip 

Aux (to system V ~ C  sens 1 

Wafer L~ght 

Bnght Light 

7 4 0 - 0 0 0 - 2  15 
7 4 0 - 0 0 0 - 2  1 4  
740-DD0.213 
740-DOQ-208 -. 

7 6 0 - 0 0 0 - 2 0 9  
7 4 0 - 0 0 0 - 2  10 
7 4 0 - 0 0 0 - 2 1  1 
7 4 0 - 0 0 0 - 2  1 2  

7 4 0 - 0 0 0 - 2 2 2  
7 4 0 - 0 0 0 - 2 2 2  
not used 
1701 used 

740-UUD-2 16 
740-D00-2 1 7  
7 4 0 - 0 0 0 - 2 0 6  

7 4 0 - 0 0 0 - 2 1  8 
7 4 0 - 0 0 0 - 2 1  9 
7 4 0 - 0 0 0 - 2 2 0  
7 4 0 - 0 0 0 - 2 0 7  
7 4 0 - 3 5 1 - 1 0 0  

7 4 0 - 3 5 1  - 0 5 0  

7 4 0 - 0 0 0 - 2 2 6  

7 4 0 - 0 0 0 - 2 7 9  

7 4 0 - 0 0 0 - 2 2 7  
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Cabling 
Scheme 

-7 
Seclion B: System Overview B-I 3 - 

Sorter PC Back Panel 

Monitor AC 

Voltage Switch 

lnput AC 

ON I OFF Switch. 3.5" 
Floppy Drive and CD- 
ROM Drive located on 
front panel 

Mouse 

Keyboard 

Uninterruptable Power 
Supply (UPS) 
Video Power (OCR cameras) 

Video Signal (OCR carneras) 

VGA Monitor 

LCD Display 

Joystick 

Network Connections 

Controller 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. It serves as the user's interfacewith 
the controller. -4ich orchestrates the execu- 
tion of rnotian commands among the 
system's modules. 

Refer to Ihe diagram above and the chart l o  
Ihe r~ght when connecting cables lo the PC. 
Nora (hat several cables are factory-supplied 
and therefore not labeled. 

PC Port 

Monitor AC 
lnput AC 
Mouse 
Keyboard 
UPS 
Video Power 
Video Signal 
VGA Monitor 
LCD Display 
Joystick 
Network Serial 
Network Serial 
Host 1 Serial 
Host 2 Serial 

Cable # 

factory 
factory 
factory 
factory 
factory 
740-1 11-600 
740- 1 1 1 -600 
factory 
740-000-31 3 
faclory 
cuslorner 
customer 
740-000-222 
740-COO-222 
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System Power- 1. Turn the h4VT 7080 Power Main Switch to the ON position. 

Up Sequence 2. Power-up !he VGA color monitor if the system IS equipped wilh one. 

System 1. 

Power-Down 
Sequence 2. 

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

4. Once Windows NT has loaded, a Welcome window will appear. prompling theoperator 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 prompl the 
d~splay of the Windows NT Program Manager window. 

5.  Set the Controller ONlOFF switch to the ON posltion. The operator will hear the sound 01 
solenoids and ccoling fans bemg activated. 

6. Within the Windows NT Program Manager window, locate the Microvision Workslalion 
wlndow and select the MicroVision icon. The operator will be presented w ~ l h  a Lwon 
window. Enter a user name and password in the appropriate boxes and selecl !he OK 
button. 

7. As the WorkStation program is launched. the operator will be presented with the MVT 7080 
graph~cal user ~nterface. 

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

Select File from the main window menu barand Exit from the File pull-dov~n menu to prompt 
Ihe display of an Exit Workstation windw. 

Within the Ex~t WorkSlation window. enter a password where prompted and selecl Tennipate 
Program from among the Select Exit Type options. Select the OK buttori to prompt the 
display of the Windows NT Program Manager w~nclow. 

From within the Windows NT Program Manager window, select Flle from lhe menu bar and 
Exit from the File pull-down menu to prompt the display of a Shutdown Computer window. 

From within the Shutdown Computer window. verify that the Shutdown opt~on IS selected 
and selecl the OK button. The operator will then be presented wrth another Computer 
Shutdown window that features a RESTART button - do not selecl il. 

Set the Controller ONlOFF switch lo the OFF position. 

Power-down the PC 

Power-down the VGA color rnonitor i f  the system 1s equipped with one. 

Turn the hlVT 7000 Power Main Switch to the OFF posltion 
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Graphical User 
Interface 
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Logoff ... 
Wafer Fkw ... Controller 1 ... 
Inspectian ... Controller2 ... 
Rev~ew ... Uardware ... 

Bright Light ... 
Slage ... 
Microscope .. . 
Reader ... 
Joystick ... 
lnker ... 

Video . . . 
Controller ... 
Direclory ... 
Communicalions ... 
System Setup ... 
Save Workspace ... 

Cassette . .. Microscope Reader - F 
New ... Wafer ... 

Event Lug ... Bright Light '_ open .. 
Robot ... Save L q  Fifes ... InkH Edit ... 
Aligner ... Delete ... 

Menu Bar & Pull-Down Menus: 

Utilized primarily for system setup and runtime 
setup, the main w m d m  menu bar and pull-down 
menus provide access to the user mznager. 
setup, diagnostic, and recipe windows described 
in the following pages. 
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Graphical User Run 

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 tool but- 
tons are contained in the Run window: 

0' Run - 
Slop Run - 

X j Abort Run 

' Step Mode 

I Bright Light Accept 

x1 Bright Light Reject - 
1 Stage Accept (NIA) - A Stage Reject (NlA) 

Bright Light Enable 

Aligner Enable 

Reader Enable 

Station Windows: Cassette sta- 
tions are represented by scalable 
station windows. After rnappmg, 
each w~ndow displays the location 
and status of each wafer sensed wilh 
a particular wafer Icon: 

Black Solld: wafer sensed but not 
selecled for processing. 

Green Solid: wafer sensed and se- 
lected for processing. 

Red Solid: wafer sensed as berng 
cross-slolted in casselle. 

Magenta Outline: wafer is out of 
cassette and being processed. If 
OCR read has been performed, the 
scribe characters w~ l l  be displayed 
over the outlined icon. 

Magenta Solid: wafer processed 
and deposited in its dest~nation. If  
OCR read has been performed. the 
scribe characters w ~ l l  be displayed 
over the solid icon. 

Wafer In Casseae - 
Stage Enable (NIA) 

Ask Destination for Accepts 

Ask Destination for Rejects 

Sorter Workspace 

Inspection Workspace (NIA) 

Defect Review Workspace (NIA) 

Bright Light Workspace 
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Reader Window: 

Dur~ng runtime setup the scalable 
Reader window is used to 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 
all its characters surrounded by color- 
coded callbration boxes; green indi- 
cates OK, red indicates failure. 

&] Open existing file - 
Save file to diskette 

b 1 Play live image - r Pause live image 

@,I Minimize image - r Maximize image 

During runtime operation, this window 
91 Flip image - 

will display a live image of each 
wafer's scribe. 

Maxrmizes image in reader window only 

The loo1 buttons featured in this win- Upper & lower light source intensity 
claw are described at right. r, ?7- -.--..--. 

6. ;...,I I I ...-- : ........ I .... 

Bright Light Window: The scalable 
Brighl Ltght window allows an opera- 
tor to perform front or backside bright 
11ght macroinspection under manual or 
recipe control. The following tool bul- 
tons are contained in the bright Light 
window. 

& 1  Joystick - 
1 Lamp - 
j Start Recipe - 
r stop Recipe 

1 Flipper Enable 

7 1 Flip Wafer - 
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Graphical User User Manager Window~: 

The MVT 7080 software 1s de- 
signed lo 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 delete system users lo 
or from Ihe current users list. is- 
sue passwords, and specify each 
user's level of privilege. 

Selup Windows: 

Used primarily during runtime setup, Ihe setup w~ndows are used to configure the software 
setl~ngs of a system's various modules to accurately reflecl ils modular configuration aod Ilie 
specific tasks i lwi l l  be required lo perform during runtime operation The following windows are 
accessed by selecting Setup from the main window menu bar. 

System Setup 
Robot Selup 
Alianer Setuo 
~ r i i h t  Lighl setup 

* Reader Setup 
* Joystlck Selup 
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Diagnostic Windows: 

Used primarily for system setup and troubleshooting, the diagnostic windows serve to provide 
Host NT access to Ihe system controller, display a chronological history of a system's use, and 
reveal a svslern's current hardware status. These windows areaccessed by selecting Diagnos- 
t~cs  from the maln window menu bar. 

Date Time Source Category Event User . Computer - . . .  . 

, .-.  -. :...T~-,:J 
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Interface Used primarily during runtime 
setup, recipe wrndows enable us- 
ers lo select recipes for runtime 
operation, delete a recipes from 
the system. and create and edit 
new reclpes. Wafer flow, reader, 
and bright I~ght recipes can be 
accessed by selecting Recipes 
from Ihe main window menu bar. 
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Copying and Saving Existing F~les . . . . . . . . . . . . . . . . . . .  .2 
Inserting Boo! Floppy and Master CD . . . . . . . . . . . . . .  .2 
Preparing Hard Drwe Partitron for Formatting . . . . . . .  .2 

. . . . . . . . . . . . . . . .  Formatting Hard Drive Parlitions -3 

Windows NT Installalion . . . . . . . . . . . . . . . . . . . . . . . .  .3 
Creating an Operator Account . . . . . . . . . . . . . . . . . . .  .3 
Setting-up AutoAdminLogon . . . . . . . . . . . . . . . . . . . . .  . 4  

Changmg Slarlup . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4 

Changing Event Log Settings . . . . . . . . . . . . . . . . . . . .  .5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rebooting .5 

Installing Microsoft Internet Explorer . . . . . . . . . . . . . . .  .6 
Changing Display Properties . . . . . . . . . . . . . . . . . . . . .  .7 
Installing Joyslick Drivers . . . . . . . . . . . . . . . . . . . . . . .  .8 
Installing h4icroVision Front End Software . . . . . . . . . . .  .8 
Starling UPS Service . . . . . . . . . . . . . . . . . . . . . . . . . .  .9 
Changing Computer Name . . . . . . . . . . . . . . . . . . . . . .  .9 
Installing Computone Driver . . . . . . . . . . . . . . . . . . . . .  .10 
Copying Saved Files . . . . . . . . . . . . . . . .  , . . . . . . . . . .  .10 
Changing lo Magnified Cursors . . . . . . . . . . . . . . . . . . .  .10 
Deleting Unwanted Icons . . . . . . . . . . . . . . . . . . . . . . .  .ll 
Auto-hide Slart Bar . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I  1 
Adding WorkSlalion.exe to Startup . . . . . . . . . . . . . . . .  .ll 
Adjusting Date. Time and Time Zone . . . . . . . . . . . . . .  .ll 
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Copying and Saving Existing Files 

This step needs to be completed only i f  machine IS not a new budd. Disregard if  
machine IS a new build. 

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

Inserting Boot F l w y  and-Master CD 

Make sure the network cable is unplugged from the back of the computer. 

Insert NT 4.0 boot floppy disk into disk drive. 

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

While the computer is booting, insert the master CD mlo the CDROlLt drive 

Preparing Hard Drive Partition for Formatting 

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

Type 3 (Delete partition or Logical DOS Drive) in [ I  provided. Enter the select~on. 
-. 

Type 4 (Delete non DOS parlitions) in [ I  provided. Enter the selcction. 

There should now be a warning dialogue box stating 'Warning1 Data in the de- 
leted Non-DOS partltionwill be lost. What Non-DOS partition do you want to 
delete?" on the screen. 

Type 1 (Delete parlition on line 1) in [ I  provided. Enter the selection. 

There should now be a "Do you wish to continue?.' warning box on the screen 

Type Y in the [ I  provided. Enter the selection. 

Press Esc (Escape) to return to the main menu. 

Type 1 (Create DOS parlition or Logical DOS Drlve) in [ ] provided. Enter the 
selecllon. 

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

There should now be a questlon box asking 'Do you wish to use the maximum 
available size for the Primary DOS Partition and make the partition active (YI 
N). . . . . . . . . . . . . . .. . ..?" on the screen. 

Type Y (Make it an active parlition) in [ I  provided. Enter the selection 

At the prompt: "lnsert DOS syslom diskette In drivo A: Press any key when 
ready*. Press Enter The computer should now begin to reboot. 

Formatting Hard Drive Partitions 

.- 
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Section C: Software lnslallation 

After rebooting to Fdisk. press ESC. 

At the prompt: "Proceed with format (YIN)?" type Y. Enter the selection. 

Alter computer has finished formatting, the prompt "Format complete" should 
appear on the screen. Press Enter. 

Windows NT Installation 

Be sure to follow all instructions on the screenaever press any key other than 
E*. 

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

At this point Windows NT 4.0 Workstation will copy liles, reboot, copy more files. 
reboot, converl to NTFS, and again reboot. After Windows NT 4.0 V$orkStation 
Setup has completed the rest of the setup, the computer will again reboot. The 
computer will automatically logon as Administrator the first time and load service 
pack 4. 

Creating an Operator Account 

Click the Start button in the lower 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 to Password and Confirm Password. 

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

Deselect check box next to User must change password at next logon. 

Click the Groups button. 

Click the Add button. 

Click OK for Group Membership. 

Click OK for New User. 

Close the User Manager. 

Setting-up AutoAdmtnLogon (O~tional)  
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-. 

DO this step if the cuslomer wants the system to automat~cally logon as operator. 

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

Scroll up to and click Run. 

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

Click OK. The Registry Editor window opens. 

Chck Ihe plus sign + next lo the HKEY-LOCAL-MACHINE folder. 

Click the plus sign +next to the Software folder. 

Click the plus sign +next to the Microsoft folder. 

Click the plus sign + next to the Windows NT folder 

Ciick the plus sign + next to the Current Version folder. 

Click Winlogon folder. 

Double click AutoAdminLogon in the right pane of Registry Editor w~ndow. 

Type 1 In the Edit string Box (AuloAdm~nLogon). Click OK. 

Double click DefaultPassword. 

Type operator 

Click OK. 

Double click Defaultuser Name. 

Type operator 

Click OK. 

Exit Registry Editor. 

Changing Startup 

Rgh l  c l~ck My Computer icon in the upper left corner of the NT Desktop. 

Select Properties. 

Selecl Statlup\Shutdown lab In the System Properties v~indow. 

Change the number in the "Show list for box seconds" to 0 (zero) Click OK. 
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Section C: Software Installation 

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

Scroll up to and select Programs. 

Scroll over to Administrative Tools (Common). 

Scroll over to and click Event Viewer. 

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

The Event Log Settings window opens. Note: The "Change settings for [ 1 
Log" should be set to System. 

Click Overwrite Events as Needed under the Event Log Wrapping sect~on. 

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. 

Chck OK. Close Event Viewer. 

Rebooxng 

Click Start in the lower left corner of the NT Deskrop 

Scroll up to and select Shut Down. 

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

If optional steps 7.0 though 7.20 are correclly followed, logon w ~ l l  be automatic. 

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

lnstatllng Micragaft Internet Explorer -- - -- -- - - 
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I ? . ? .  Click the Start button in the lower left corner of the NT Desktop. 

1 1.2. Click Run. 

11.3. Type d:\ie4. bat 

1 1.4. Cllck OK. 

1 1.5. The Internet Explorer 4.01 SP1 Active Setup window opens. Chck Next 

11.6 Choose "I accept the agreement". Click Next 

11.7. Installalion Option appears with Standard Installation h~ghllghled. C k k  Next. 

11.8. Windows Desktop Update appears ask~ng. "Would you I~ke lo  inslall il?" Chcose 
Yes. 

11.9 Click Next. 

11.10. Active Channel Selection - Un~led States IS highlighted. Click Next 

11.11. Destination Folder window opens. C P r o g r a m  Files\Plust\Microsoft Internet 
is the default. Click Next. 

11 12. After the file copyrng IS complete. chck OK 

11.13. A message IS displayed, "Setup must restart your computer". Chck OK 

11.14. Aher rebooting, if automatic logon farls to occur, logon as operator (password: 
operalor). 

11.15. The Internet Explorer will finish installing before the desktop appears with a Wel- 
come - Microsoft lnternet Explorer window. Close this window now, and the 
next time this window appears (after rebooting), deselect the check box that says. 
"Show th~s next time you log in". 
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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. 

Under the sect!on Wallpaper cllck Mvsplash. 

Chck the Screensaver lab. 

Under the section Screen Saver click either Starfield or Beziers. Note: These 
two select~ons are best since they cause less wear on the CPU and they are less 
prone to lockups than 30 screensavers 

Click the Web tab. 

Deselect the check box next to 'View my Active Desktop 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. 

Cl~ck OK in the Display Properties window. 

Click OK for changes made in Plusl 

Click Yes in the Change System Font. 

Click OK for the Insert Disk message box. 

Click Browse in the Files Needed dialogue box. 

Chck Open in the Locate File dialogue box. 

Click OK in the Files Needed dialogue box. 

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

Click Yes (restart) in the System Settings Change message box 

13.0. Installing Joystick Drivers - 
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If there is no Joystrck accompanying this machine, disregard this block of rnstruc- 
lions. 

Click the Start button In the lower left corner of the NT Desktop 

Click Run. 

Type D:\Joystlck.bat 

Cl~ck OK. 

The Welcome w~ndo:u opens. Click Next. 

The Installation Optlon window opens. Deselect all options except 32 bit Uni- 
versal Library and lnstacal 

Chck Next. 

The Choose Destination Location window opens. Click Next 

The Create Program Folder window opens. Click Next. 

Close the Computer Boards window. 

A Question window opens after all fltes have been copled Choose No. 

A Restarting Computer window opens. Choose "No, I wil l  star1 my computer 
later'. Click OK. 

Installing MtcroVlsion Front End Software 

Click Start in Ihe lower left corner 01 the NT Desktop. 

Scroll to and click Run. 

Type D:\MV375,bat. Click OK. 

The Selected Components window opens. 

Select choices required by the customer and follow all directs on the screen 

Alter all selecl~ons have been made and all frles have been copied aSetup Com- 
plete wmdow opens. 

"Yes t want to restart my computer now" is the default. C k k  Finish 

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

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

Scroll to and select Settings. 

Scroll to and select Control Panel. 

Double click the Services icon. 

The Services window opens. Highlight Microvision UPS Service. 

Click Start Up. 

The Service window opens. Click Automatic. 

Click OK. 

The Services wmdow opens once again. Click Start. 

Chck Close. 

Close Control Panel. 

C-hanging Computer Name 

If inslalling on a new build skip this step. Clickstart in the lower left corner of the 
NT Desktop. 

Scroll to and select Settings. 

Scroll to and select Control Panel. 

Double click the Network icon. 

Click the Identification tab. Click thechange button. The Identification Changes 
:v~ndow ooens. 

Type the Tool ID Number ~ n l o  the space prowded. Click OK 

The Network Configuration w~ndow opens. Click OK. 

Skip to step 17.5. 

1_7+ Installing Computone Driver 
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Click Start In the lower left corner of the NT Desklop. 

Scroll lo and select Settings. 

Scroll lo and select Control Panel. 

Double click lhe Network icon. 

Click Ihe Adapters lab. 

Click Add. The Select Network Adapter window O p m S  

Click Have Disk... The Insert Disk window opens 

Type C:\win32app\mvdrvlib\computone rn rhe appropr~ate box. 

Click OK. The Select OEM Option window opens 

Click OK. The V4 Configuration window opens 

Make Ihe following selections: 
Mode Enhanced 
IRQ 5 
10 Addr: 01x0 
Serial 2 
Corn 3. 
Note: The Board 2 section should not be used. 

Click OK. The V4 Board Switch Setting wndovr opens 

All sw~tches should be Off except 4 and 9, read from left lo right. Click OK. 

The Network window opens. C k k  Close. 

The Network Settings Changes window opens. Click Yes. 

Copying-Saved Files 

Copy all f~les saved on the floppy during Step 1.0 back lo lhe appropriale d~recln- 
ries. 

Changing to  Magnified C u r s o r s ~ ~ ~ O p t i o ~ )  

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

Scroll to and select Settings. 

Scroll lo and select Conlrol Panel. 

Double click the Mouse icon. 

Click the Polnters tab. 

Select Magnified from the Scheme box.  Click OK. 

20.0. Deleting Unwanted Icons (O$Iio0nal) 
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20.1. Delete unwanted icons from the desktop; theconfirm Folder Delete window will 
open for each. 

20.2. Click Yes 

21.0: Auto-hide Start Bar (Optional) 

21.7. Right click the bar at the bottom of the NT Desktop 

2 1.2. Click Properties on the pull down menu that has appeared. 

21.3. Chck the Task Bar tab i f  i t  is not already selected. 

21.4. Click Auto Hide. 

21.5. Chck OK. 

Adding- (Optlonal) 

Right click Start in the lower left corner of the NT Desktop. 

Click Explore. The Exploring window opens. 

Click the plus sign + next lo the Programs folder. 

Click the StatlUp folder. 

Click File In the menu bar at the top of the window. 

Select New. Select Short Cut. The Create Shortcut wmdow opens. 

Type c:\win32app\workstation\workstatlon.e*e into Ihe Command line. 

Click Next. 

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

23. 1. Double click Ihe time displayed in the bottom right corner of the NT Desktop 
Adjust the lime, date, and time zone as needed. Cl~ck OK. 
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Section D: System Setup 8 Integration 

Using the Host NT Software . . . . . . . . . . . . . .  

Controller Setup . . . . . . . . . . . . . . . . . . . . . . . .  

System Integration: 
2-Cassette . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  2-Cassette I Bright Light 
3-Cassette . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  3-Casselre I Bright Light 
4-Cassette . . . . . . . . . . . . . . . . . . . . . . . .  
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Using the Host Host Software Overview 

NT Software TIW ~ o s t  software serves as a system technician's primary means interfacing with Itie M V t  
7080 controller, or motion governor. All controller setup, system integration and mcdube tesmg 
procedures are performed using this command language. The following pages describe 
how lo access Host, provide a brief overview of the Host syntax, and define Ihe ASCII command 
names that serve as the base of this language. 

Accessing Host NT 

Host commands can be issued to the controller vla two different software ~nlerfaces: the Host 
interface, and the WorkSlahon interface. Each procedure described in thrs mamar indcales 
which of these inlerfaces should be employed for 11s successful completion. 

Hosl Interface: 

From within the Windows NTdesktop select (double click) the Host NT version 4.7 icon to 
prompl the display of the Host NT window. The system is now ready to accepl Host 
commands at Ihe command line. 

Alternatively, a user may access Host NT 
software from within the workstation in- 
terface via Controller Terminal windows. 
shown to the right. This is done by se- 
lecting Diagnost~cs from the main window 
menu bar and Conlroller 1 (for controller 
channel 1)  or 2 (for controller channel 2) 
from the Diagnost~cs pull-down menu. 

Note thal Ihe host mlerface accessed from 
Ihe Wlndaws NT desktop should be used 
to perform most setup and Inlegratton pco- 
cedures. whlle the controller term~nal win- 
dam can be used to perform minor or fme 
ad1 irstmenls. 
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Using the Host 
NT Software 

Host NTSyntax 

Host commands issued to the controlle :r must adhere lo the following format: 

[command] [object of reference] [parameter # or value] [parameter value or blank] 

For example, using the above format, the command WELR 11 1 1 can be interpreled in Ihe 
following manner: 

[WELR = pick up wafer] [ I1 = cassette station 01 [I =wafer # 11 [I = paddle I I 

Therefore, entering WELR 11 1 1 at the Host NT command line would prompt the robo! module 
lo pick up wafer H 1 from casselte station B using robot paddle 1. 
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Using the Host 
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Using the Host 
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Controller 
Setup 

Controller Setup 

The controller governs the motion of all system modules. Before a system's modules can be 
integrated into a coordinated working unit, however, the controller's processor card must be 
checked, tested and loaded with the latest hex and configuration files, using the following 
procedures: 

f .  0 .  Using the diagram below, visually check the processor card for the follo:ving: 

Crystal upgraded to 66 MHz (label on chip states speed) 
Processor Intel 1960 CF 33 MHZ chip 
JP15 in ON position (pins 1 and 2 jumpered) 
JP12, JP13 and JP16 in OFF position (pins 2 and 3jumpered) 
Hex EEPROM 
Config EEPROM 
Boot EPROM 

Crystal up3raded 
to E6 MHz - label 
~ndicates speed 

lnlel 1960 CF 33 
MHz Processor 

HEX EEPROM 

JP12. JP13, JP16 
OFF; JPfS ON 

Config EEPROM 

LED 
Alphanumer~c 
Display 
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Controller 
Setup 

2.0. Power-up the Conlroller and verify thar the 5 volt ind~caror on the dislribulion 
board flashes on then off. 

3.0. Upgrade to current hex and boot version: 

3.1. Enter Ihe system's currenl version of Host software 

3.2. Initlate a self-diagnostic check to see i f  the computer and conlroller are communi- 
cating properly; a return of *Ow indicates successful communication. 
SELF 

Record the system's currenl configuralion flle. The conf~gurat~on llle will be named 
SETUP.CFG and placed in the host directory. 
CFGR SETUP.CFG 

Exit the Host sofhvare and make sure SETUP.CFG was recorded successfully. 
QUIT 

Re-enter [he Host software. 

Erase Ihe current conliguration file stored on the Conflg EEPROhl; this lakes 
about 30 seconds. 
ERAS 2 

Erase the current hex code stored on the Hex EEPROM: lhis lakes aboul 30 
seconds. 
ERAS 1 

Turn off the controller and wait a mlnute, then turn 11 back on. 

Copy the SETUP.CFG file to a floppy dlsk. Also copy any Workstal~on recipes ar;d 
setup screens you want transferred over to the new softv~are. 

Follow the Workstation sofhvare installalion procedures outlined in Seclim C: 
Installing Software lo install new workstation soflware and the latest hex code and 
host versions. 

Locate the Boot EPROM on the processor board; if 11 IS not labeled Boot 4.0 a new 
Boot EPROM will have to be installed. Procedures 3.1 1 1. through 3.1 1.9. de- 
scribe how to do this: 

Power down the controller box and remove its lid. 

Disconnect the cablegoing to the mapping board located in front of the procesr;or 
board. 

Use the white tabs to remove the processor board from the distrrburlon b a l d .  

Place the processor board on a flat surface. 

Use an EPROM extractor, or sniall screwdriver, to rernove the obsolete devica - 
be careful not lo bend Ihe leads while removing or ~nstalllng EPROMs. 

Install the new Boot EPROM (BOOT 4.0) 

Making sure that the pin 1 location IS facing up, lnslall the processor board back 
Into place with the cable going into Ihe mapping board 

Power the controller box back up 

Open the Host sofhvare and ~nitiale a self-d~agnostrc check. "C304 ' should b~ rhe 
response, meaning there isn't a hex file loaded. 
SELF 

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



Section D: System Integration 
D-9 I .  '-:I' 

- 
Con troller 3.13. 

Setup 

Download the latest version of hex code lo the EEPROM (fhis will change the 
baud rate automatically and ~nstall the hex code. this generally takes 3-4 min- 
utes). 
DNLD WS.HEX 

Install the new conl~gurat~on file. this takes 2-3 minutes. Be sure to designate the 
correct conf~guration: 2 cassette = 2c.cfg; 2 cassette / bright light = 2cbl.cfg; 3 
cassette = 3c.cfg; 3 cassette I bright light = 3cbl.cfg; 4 cassette = 4c.cfg. 
CFGS fl!ename.CFG 

Save the parameters and reset the controller (This will activate the new software 
code In the EEPROMs once the controller has been powered down and up). 
SAVE 

Once the controller has been powered up, open the Host software and in~tiate a 
self-diagnostic check: a "Ow should be the response, indicating that the Hex and 
Config files were transferred correctly). 
SELF 

Insert the floppy disk containing the system's old csnliguration data. SETUP.CFG, 
into the computer's floppy disk drive. Double-click on the My Computer icon in 
the NT Desktop and display the contents of the lloppy disk dnve. Double-click on 
SETUP.CFG 10 open it in NOTEPAD. Sire the NOTEPAD and Host windows so 
that they are displayed s ~ d e  by side. 

In the Host software. set the following motor paramelers in the new confjgurat~on 
(d~splayed in Host) to match those in the old configural~on file (displayed In 
NOTEPAO). 

KJRK 0 [value from NOTEPAD] KJRK 1 [value from NOTEPAD] 
KPRP 0 [value from NOTEPAD] KPRP 1 [value from NOTEPAD] 
KDRV 0 [value from NOTEPAD] KDRV 1 [value from NOTEPAD] 
KlNT 0 [value from NOTEPAD] KlNT 1 [value from NOTEPAD] 

KJRK 2 [value from NOTEPAD] KPRP 3 [value from NOTEPAD] 
KPRP 2 [value from NOTEPAD] KDRV 3 [value from NOTEPAD] 
KDRV 2 [value from NOTEPAD] KlNT 3 [value from NOTEPAD] 
KlNT 2 [value from NOTEPAD] 

KPRP 4 [value from NOTEPAD] KPRP 7 [value from NOTEPAD] 
KDRV 4 [value from NOTEPAD] KDRV 7 [value from NOTEPAD] 
KINT 4 [value from NOTEPAD] KlNT 7 [value from NOTEPAD] 

KPRP 8 [value from NOTEPAD] KPRP 9 [value from NOTEPAD] 
KDRV 8 [value from NOTEPAD] KDRV 9 [value from NOTEPAD] 
KlNT 8 [value from NOTEPAD] KlNT 9 [value from NOTEPAD] 

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

Save the parameters. 
SAVE 

Reference the robot, aligner and bright light modules lolo ensure that the new 
parameter values were set correctly. 
SREF 1 
SREF 2 
SREF 3 

Proceed to integrate the sorter modules using the appropriate configuration-spe- 
c ~ f ~ c  procedure set. 
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System 2-Cassette System Setup & Integration Sequence: 

Integration: 

2-Cassette Initial Power-Up & Hardware Check: 

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  1 1.0. System Power-Up ... 12 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.2.0. Controller Board Board 1 Test 12 
> 

Main System Vacuum Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RobotPaddleVacuumTest 13 

Aliyner Chuck Vacuum Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 

RoSot Module Reference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
Aligner Module Reference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
Aligner Array Board Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
Aligner Upper Light Source Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 
Aligner Lower Light Source Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 

System ... integration: 

2.1.0. Casselte Stalron Leveling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 

2 2.0. Robot Pzddle Calibration . . . . . . . . . . .  
2.3.0. Robot Z Axis Calibration . . . . . . . . . . .  

2.4.0. Can Angle Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

2.5.0. Aligner Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 
2.6.0. Setting Aligner Transfer Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
2.7.0. Aligner Sensor Array Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 

2.8.0. Laser Offset Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

2.9.0. Mapping Setup: Cassette Stallon A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 
2.10.0. Mapping Setup: Cassette Station B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

2.1 1 . 0. Transfer Positions: Cassette Station A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 
2.12.0. Transfer Positions: Casselle Station B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 

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



System Initial Power-Up 8, Hardware Check: 2-Cassette 

Integration: 

2-Cassette 1.1.0. System Power-Up 

1.1.1. Set the controller OnIOff switch to the On position. 

1.1.2. Make sure E-Stop is pulled out and turn the system On10ff sw~tch clockwise as far 
as 11 will go to power up the controller - note that the OnIOff sw~tch will return lo  a 
position midway between the Off and On labels. Wait 20 seconds and a g a r  turn 
the system OnlOff sw~tch clockwise as far as 11 will go to activate system molor. 

Power-up the VGA color monitor. 

Power-up Ihe system PC. The computer will scan for a keyhard .  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 Ilie 
operator for a user narne and password; enter these ~n the appropriate boxes arid 
verify that WORKSTATION is displayed in the box labeled From:. Select the OK 
button to prompt the display of the Windows NT Desktop ivindow. 

Within the Wmdows NT Desktop locate and select (double click) the Host NT Icon 
to prompt the display of the Host NT window. The systern is now ready to accept 
host commands at the command line. 

Controller Board 1 (Master) 

Perform self diagnostic test; a return of 0 ensures that serial connecllons l o  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- 
troller back panel. 

Detach the vacuum line from the back of the sorter chas5is. Turn the sensor 
adjustment screw CW unlil the LED turns on, then CCW unlil the LED turns off. 

Reattach the vacuum line lo the back of the sorter chassls and verlfy 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 slatus of the conlroller: the returned 
values should be different lhan those returned in step 1.3.1.4. 
HWST 

Rohot Paddle - -- Vacuum Tes! -. 
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- 
System 
Integration: 

F 
Section D: System integration D-I 3 1 

1.3.2.1. Activate paddle 1 vacuum. 
SVAC I 1 1 

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

1.3.2.3. Deactivate paddle 1 vacuum. 
SVAC 1 1 0 

1.3.2.4. Activate paddle 2 vacuum 
SVAC 1 2 1 

1.3.2.5. 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. 
SVAC 1 2 0 

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

1.3.2.8. Turn paddle lvacuum adjustment screw and repear vacuum tesr until turn-on value 
is 35000 (? 5000); remove wafer. 

1.3.2.9. Place a small wafer on paddle 2 and inltiate vacuum test to prompt turn-on value 
(left) and turn-off value (right). 
VACT I 2 

1.3.2.10. Turn paddle 2 vacuum adjustmenl screw and repeat vacuum test until turn-on 
value IS 35000 ( 5  5000); remove wafer. 

1.3.3. Aligner Chuck Vacuum 

1.3.3.1. Activate aligner chuck vacuum. 
SVAC 2 1 1 

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) lurn vacuum adjustment screw CW until LED 
turns off. 

1.3.3.3. Deactivate aligner chuck vacuum. 
SVAC 2 1 0 

1.3.3.4. Place a small wafer on aligner chuck and initiate vacuum lest to prompt turn-on 
value (left) and turn-off value (right). 
VACT 2 I 

1.3.3.5. Turn aligner vacuum sensor adjustment screw and repeat vacuum test until turn- 
on and turn-off values are 35000 (f 5000); remove wafer. 

1.3.3.6. Replace aligner back cover. 

1 .LJ R-efepnce Robot Module 
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System 
Integration: 1.4.1.1. 

2-Casse tte 1.4.1.2. 

Reference robot theta axis. 
MREF 1 (make sure 11 references in all four quadrants) 

D~sable robot paddle axis motor. 
MEBL 2 0 

Manually swlrlg the robot paddle over the robot, record pos~tion. enable robot 
paddle axrs motor, and reference robot paddle axls. 
RPOS 2 I 
MEBL 2 I 
MREF 2 

Reference robot z axls. 
MREF 0 

Reference Aligner Module 

Reference allgner theta arid x-axes motors 
MREF 3 
MREF 4 

Check Array Board 

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

Stop the scrolling and turn off the illuminatron. 
ESC (stops the scrolling) 
OUTP 4 0 

1.4-4. Check the uppfight source on the w a f a i g h !  

1.4.4.1. Turn on the light above the acrylic block. 
OUTP 5 100 

1.4.4.2. Turn off the light source 
OUTP 5 0 

1.4.5. - Check the lower light source on the wafer - light - 

1.4.5.1 Turn or1 the light source below the light sh~eld. 
OUTP 10 100 

1.4.5.2. Turn off the light source. 
OUTP 10 0 
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? I  
Section D: System lntegralion D'1 5 1 . - 

System System Integration: 2-Cassette 

Integration: 

2-Cassette 2:s Cassette Stalion Levellng 

2.1.1. On the underside of the sorter chassis, locate each cassette station's respective 

- k-? access port and loosen the four fasteners located [here. 
Otk-4 

2.1.2. Remove rhe sensor cable clamps that cover up the sel screw holes under the 
cassette stations. 

2.1.3. Loosen the three set screws locakd under the cassette station until they are not 
touching the boltom of their station. 

2.1.4. Raise the robot z axis. 
MOVA 0  3 5  

2.1.5. Disable the robot theta and paddle motors 
MEBL 3 0  
MEBL 2 0  

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

tvlanually rotate the robot theta axis to swing paddle 1 and the wafer our over the 
casselte slations - note that the centerl~ne of paddle 1 must point to the center of 
the robot for proper leveling. Using Ihe wafer as a baseline, determine wh~ch 
cassette station is the highest; proceed to level !hat stalion hrst. 

Place three leveling blocks around the edge of the highest cassette station. Manu- 
ally swing the wafer over the cassette station. Lower the robot z axis until the 
underside of Ihe wafer makes contact with one of the blocks. 
MOVR 0 [- ,0011 

Adjust the three set screws under the station until the wafer makes equal conract 
with all three blocks. Once the station is level, rofate the sel screw located closest 
to the robot clockwise (CLV) 714 lurn. 

Manually swing paddle 1 and thewafer away from the station. Beginning with Ihe 
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 Ihe wafer back over Ihe station acd use [he blocks 
to ensure that i t  is slill level. Repeal the level~ng procedure if necessary. 

Manually swing paddle 1 and the wafer over the next station. keep~ng the same 
robot z height, and perform the leveling procedure described above (2.1.9. - 
2.1.11.). 

While supparting Ihe wafer, turn off the vacuum to robot paddle 1 and rerrrove the 
wafer. 
SVAC I 1 0  

Enable the robol lhela and paddle motors 
MEBL I 1 
MEBL 2 I 
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" ,,, 6 
Microvision MVT 7080T'.' Wafer Sorter 

System ~ 2 . 0 .  

Integration: 2.2.1. 

Robot Paddle Calibration . - - - - -. . - -. - . - - - - . - 

Reference the robot theta axis. 
MREF I 

Reference the robot paddle axis. 
MREF 2 

Set the station reference llag for the robot 
SRFL I I 

Rotate the robot paddle axis until paddle 1 IS centered over the robot 
MOVR 2 [* degrees] 

Place a calibration pin into Ihe robol callbralion pic1 hole 

Rotate the robot paddle axis until the inslde edge of paddle 1 makes conlact wth 
callbration pin; as paddle one approaches the pin, decrease the ~ncremenl of 
rolation. 
MOVR 2 [f degrees] 

Set the robot paddle reference position and paddle 1 calibration angle. 
RPOS 2 1 
MREF 2 
SCAL 1 1 0 

Check to see ~f robot paddle 1 centers properly over the robot 
MVPC I 

Save settings. 
SAVE 
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System 
Integration: 

Section D: System Integration D-17 '7 
Robot Z Axis Calibratlon 

Center robot paddle 1 over the center of the robol and sel the robot height (z axis) 
to .1 inches. 
MVPC 1 
MOVA 0 . l  

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

Extend paddle 1 out over cassette station A. 
MOVR 2 100 

Adjust the robol 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 therobotz axis until ihe height of the paddle's boltom edge matches 
lhat of the block - as paddle 1 approaches the block dorvnward movement shoutd 
be In Increments of .001". 
MOVR 0 [+I- .001] 

Set the robot z axis molor reference position. 
RPOS 0 1 

Reference the robot z axis. 
MREF 0 

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

Cenler paddle 1 overthe robot, then exLend it out over the casselte 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 cassetle station A; 
MVPC 2 
MOVR 2 180 

Raise or lower the robot z axis until Ihe height of the paddle's bollom 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 [+I- .001] 

Set the paddle offset and center paddte 1 over the robol 
POFF 1 
MVPC 1 

Set default lim~ts for the robot 2, theta and paddle axes. 
F LlM 0 
FLlM 1 
FLlM 2 

Reset the robot z axis brake timeout value. 
SCAL 1 6 2000000 

Save seltings. 
SAVE 
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System 2.4.0. 

Integration: 2.4.1. 

2-Cassette 

Can Angle Calibration -. - 

Center robot paddle 1 over the robot, prompt a readlng of the robot z axis nega- 
tive lim~t, and move the robot z axis to a height that equals its negative hm~t plus . I  
inches. 
MVPC I 
LIMN 0 
MOVA 0 [negative limit + . I ]  

Rotate the robot theta axis until the robot faces cassette slalion A. 
MOVR I [k degrees] 

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

Place a cahbrat~on pin in the cal~brat~on hole on top of cassette stahon A. Rotate 
the robot theta axrs In small Increments until the paddle makes contact w l h  the 
cal~brat~on pm. 
MOVR 1 [k . I 2  degrees] 

Define the world position and set the can angles for a sorter w ~ t h  two cassettes 
FWLD 155 
SCAL 2 0 0 
SCAL 10 0 -155 
SCAL 11 0 155 
XPOS I 0 
SCAL 1 7 55 
SREF 1 

Test the settings by rotat~ng the paddle end of the robot to face [he aligner 
SPRK I 

Save settings. 
SAVE 
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Section D: System Integration D-I 9 ' 

a 

System 
Integration: 

A!gner Calibralion 

Reference all aligner axes. 
SREF 2 

FJove aligner x axis until the chuck is posit~oned over the center of !he module. 
MOVR 4 [ + I -  -2 inches] 

Center robot paddle 1 over Ihe robot and rotate !he robot theta axis until !he 
robol's paddle end faces the aligner. 
MVPC 1 
MOVA 1 0 

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

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

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

Lower the robot z axis until any par1 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 bolts i f  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 i f  they do not have springs. 

While supporting the wafer turn off paddle 1 vacuum. 
SVAC 1 1 0 

RIove the aligner x axis in a pos~tive direclion 
MOVR 4 -2 

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

Move the aligner x axis in the neyalive direction untll 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- 
lion, and reference the aligner module. 
RPOS 4 1 
XPOS 4 0 
MREF 4 

Pull the calibralion pin out of the al~gner's calibratron hole and park the allgner. 
SPRK 2 

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

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

Save settings 
SAVE 
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'yr D-20 
MicroV~s~on  MVT 7080 ''.! Wafer Sorter 

System 2.6.0: 

Integration: 2.6.1. 

2-Cassette 

Setting Aligner Transfer posit lo^ 

Center robol paddle 1 over the robot and rotate the robot theta axis unlil Ihc 
robol's paddle end faces the aligner. 
MVPC 1 
MOVA 1 0  

Raise the robot z axis to a heighl above !he aligner chuck 
MOVA 0 3.5 

Extend robol paddle 1 over the aligner chuck and turn on robot paddle 1 vacuunl. 
MOVR 2 180 
SVAC I I I 

Manually place a wafer on10 robol paddle 1. Make sure ~t is centered over the 
chuck. 

Set the aligner lransfer position by repeatedly lowermg the wafer unt~l contacl 
with the al~gner chuck is sensed. 
FVAC 2 1 

Set the default transfer heights. 
SCAL 2 2 -.03 
SCAL 2 3 -.OD5 
SCAL 2 4.01 5 
SCAL 2 5.03 

Save settings 
SAVE 
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Section D: System Integration D-21 

System 2.7.0. 
Integration: 2.7.1. 

Aig-ner Sensor Array Calibratlon 

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 no! to strip the potentiometer as its rnaxrmum range of 
motion is only 314 lurn. 

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-axrs as needed. 
MOVR 4 [* .05] 

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

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

Turn off aligner sensor array illumination 
OUTP 4 0 

Autocalibrate the aligner sensor array. 
ALNC 1 

Support the wafer by hand, lurn off the aligner chuck vacuum and mariually re- 
move the wafer. 
SVAC 2 1 0 

Save settings. 
SAVE 
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' . 1 MicroVision MVT 7080T"Wafer Sorter 

I - .  

System 2.8.0. Laseroffset Setup 

Integration: 2.8.1 Reference all robol axes. 

2-Cassette SREF 1 

2.0.2. Set wafer mappmg algorithm. 
MAPA 2 

2.8.3. To determme the laser offset position, first place a calibration pln in the caI~bra!ion 
hole on the top of cassetle station A. Next, posltion a while card or slip of paper 
behind the pin, opposite Ihe robot. Execute Ihe lollowmg commands lo w s ~ l i o n  
the robol z and theta axes so that Ihe robot laser IS a~med at the calibration pin. 
LIMN 0 (returns ~iegalive limlt) 

-- - 1; !qp-;- MOVA 0 [negative limit + .05 inches] 
MOVA 1 90 

2.E.4.  Turn on the laser and rotate the robot theta axis until the shadow of the 111n falls 
directly in Ihe cenler of the laser beam projected onto the paper. 
LASR I 
MOVR 1 [k .2] 

2.8.5. Prompt the current robol theta pos~lron and use ~t lo  set Ihe laser offsel. 
MPOS 1 (returns currenl pos~tron) 
SCAL 1 14 [90 -current position] 

2.8.6. Turn the laser off. 
LASR 0 

2.8.7. Save the seltmgs 
SAVE 
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System 2.9.0. 
Integration: 2.9.1. 

2-Cassette 2.9.2. 

p-7 
Section D: System integration D-23 

Mapping Setup: Cassette Station A 

Place a lull 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 cassette. 
MAPC 10 

Prompt a return of the mapping data over a specified range of mapping angles. 
SCAN 10 -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 wlhin this range (lo\4 = 1.8 and high = 2.8) in the follow~ng proce- 
dures 

-2.0 
-1.8 
-1.6 
-1.4 
-1.2 
-1.0 
-.8 
-.6 
-.4 
-.2 
1 .o 
1.2 
1.4 
1.6 
1 .a 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 

Sel 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 slart position. 
MAPH 10 

Map the cassette and check the accuracy of returned dara 
MAPC 10 

Save the settinas - 
SAVE 
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Microvision MVT 7080T"' Wafer Sorter 

System 
Integration: 

220.0. Mapping Setup: Cassette Statiov El 

2 10.1. Place a full cassette on cassette slation 6. Remove the wafer ~n slot 2 

2-Cassette 2.10.2. Calibrate the mapping set up. 
MAPS 11 

2.10.3. Put the wafer back in slot 2. 

2.10.4. Map I he cassetle. 
MAPC 31 

2.10.5. Prompt a return of the mapping data over a specifled range of mapping angles. 
-mT--' 

, - ,? I  
SCAN 11 -2 4.2 

-. 
2.10.6. Study the returned mapping angles and their correspocdlng data. Delerniine at 

which mapping angles the cassette was correctly mapped. From a m n g  IheanQles 
lhat mapped correctly, select a 1 degree range that l~es  midway &tween Ihe 
h~ghest and lowest angles (lowest = 1.4 and highest = 3.2). Use Ihe high and lmv 
angles from within this range (low = 1.8 and high = 2.8) in the lollowing proce- 
dures. 

-2.0 
-1.8 
-1.6 
-1.4 
-1.2 
-1.0 
-.8 
-.6 
-.4 
-.2 
1.0 
1.2 
1.4 
1.6 
1.8 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 

0000000000000000000000C00 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
000000000000000000C00OC00 
000000000000000000000Ca00 
0000000000000110C3CO1O~I30 
0017101000C3111010001C010 
1010001101100110100100100 
1011101001111110100100111 
1111111111111111111111111 
1111111111111111111111111 
1 1 1 1 1 1 1 1 7 7 1 1 1 1 1 ? 1 1 1 1 t l l l l  
1 7 l l l l t 1 7 7 l l l l l 7 l l l l 7 l l l l  
111111111111111111111~111 
1111117111111111111111111 
l l l l l l l f l l l l l l l l l l l l 1 1 1 1 1  
1111117111111111111111111 
l l l l l l 7 l l l l l l l l ? l l l 1 1 1 1 1 1  
1111111111111171111111111 
1010111001011110100110111 
C0100110010011001101C3100 
00000000C00000010001C0100 
OOOOOOOOCOOOOOCOOOOOCOOOO 

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

2.10.8. Set the high mapping angle 
SCAL 11 2 (hlgh 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 

2.10.1 1. Save the settings 
SAVE 
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- 
System 2.11.0. -. 

Integration: 2.11.1. 

Setting Wafer Transfer Posltions: Cassette Statlon A 

Place a cassette with wafers rn posit~ons 1. 2, 24 and 25 onto cassette station A. 

Map the cassette. 
MAPC 10 

Find the negative limit and move the robot z axis to a position sl~ghlly above 11 
LIMN 0 
MOVA 0 [negative limit + .I] 

Extend robot paddle 1 into the cassette below wafer 1 
W E 0 0  10 1 I 

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

Remove paddle 1 from the cassette. 
WOOR 10 1 1  

Establish robot paddle 1 offset. Repeat the following prccedure (1 1.8. - 1 1.1 3.) 
until paddle 1 is centered between wafers 1 and 2. 

Move the robot z-axis to the wafer 2 drop-off height. 
WDOO 1 0 2 1  

Disable the robot theta axis motor. 
MEBL 1 0 

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

Adjusl paddle 1 offset position. 
SCAL 10 6 (2.0031 

Manually swing robot paddle 1 out of the cassette and center i t  over the robot. 

Enable the robot lheta axis motor 
MEBL 1 1 

Check I adjust wafer pitch. Repeal the followirig procedure (1 1 15. - 1 1.21 .) until 
paddle 1 is centered between wafers 24 and 25. 

Move the robot z-axis to the wafer 25 drop-off height. 
WOO010251 

Dtsable the robat theta axls motor. 
MEBL 1 0 

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

A d p t  the wafer pitch 
SCAL 10 17 [+_ .0001] 

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

Enable robot theta-axis. 
MEBL 1 I 

Map the cassette and check results for accuracy. 
MAPC 10 

Save Settings. 
SAVE 
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Microvision MVT 7080TM Wafer Sorter 

- 

Setting Wafer Transfer Positfons: Case t te  Station 6 - --- - System 
Integration: Place a cassette with wafers in posilions 1.  2. 24 and 25 onto cassette station 0 

Map the cassette. 
MAPC 11 

Find the negative limit and move the robot z axis to a position slightly above 11. 
LIMN 0 
MOVA 0 [negative limit + .11 

Extend robot paddle 1 into the cassette betow wafer 1 
W E 0 0  11 1 1 

Repeatedly raise robot height until vacuum contact with wafer 1 IS  sensed 
FVAC 11 1 (repeat until contact is made) 

Remove paddle 1 from the cassette. 
WOOR 11 1 1 

Establish robot paddle 1 offset. Repeat the following procedure (12.8. - 12.1 3. )  
untll paddle 1 is centered between wafers 1 and 2. 

Move the robot z-axis to the wafer 2 drop-off height. 
WDOO 11 2 1 

Disable the robot theta axis motor. 
MEBL 1 0 

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

Adjust paddle 1 offset position. 
SCAL 11 6 [k -0031 

Manually swing robot paddle 1 out of the cassette and center ~t over Iha r o h t  

Enable the robol theta axis motor. 
MEBL I I 

Check / adjust wafer pitch. Repeat the following procedure (12.15. - 12.21 .) unlil 
paddle 1 IS centered between wafers 24 and 25. 

Move [he robot z-axis to the wafer 25 drop-off height. 
WDOO 11 25 1 

Disable the robot theta axis motor. 
MEBL 1 0 

Manually swing robot paddle f into the cassette between wafers 24 ar:d 25. 

Adjust the wafer pitch. 
SCAL 11 17 [k .0001] 

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

Enable robot theta-axrs. 
MEBL 1 1 

Map the cassette and check results for accuracy 
MAPC 11 

Save Sett~ngs. 
SAVE 
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System 2-Cassette I Bright \ Light System Setup & Integration Sequence: 

Integration: 

Bright tight 

Initial PowepUp & Hardware Check: 

. . . . . . . . . . . . . . . . . . .  . 1.1 0. System Power-Up 

1.2.1. Controller Board Board 1 Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.2.2. Controller Board Board 2 Test 28 

Main Syslem Vacuum Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 
Robot Paddle Vacuum Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 
AlignerChuckVacuumTesl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 
Bright Light Chuck Vacuum Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
Wafer Flipper Vacuum Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 

Robot Module Reference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 
Aligner Module Reference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 
Aligner Array Board Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 
Aligner Upper Light Source Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 
Aligner Lower Light Source Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 
Bright Light Module Reference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 
Bright Light Illumination Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 

%stem Integration: 

2.1.0. Casselte Station Leveling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 

2.2.0. Robot Paddle Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 
2.3.0. Robot Z Axis Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 

2.4.0. Can Angle Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 

2.5.0. Aligner Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 
2.6.0. Selling Aligner Transfer Pos~lion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37 
2.7.0. Aligner Sensor Array Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 

2.8.0. Laser Offset Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 

2.9.0. Mapping Setup: Casselte Stallon A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 
2.10.0. Mapping Setup: Cassette Stailon B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 

2.11 . 0. Transfer Positions: Cassette Station A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42 
2.12.0. Transfer Positions: Cassette Station B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 

2.13.0. Joystick Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44 
2.14.0. Bright Light Leveling &Transfer Heights (without Wafer Flipper) . . . . . . . . . . . . . . . .  45 
2.15.0. Bright Light Leveling &Transfer Heights (w~th Wafer Flipper) . . . . . . . . . . . . . . . . .  47 
2.16.0. Wafer Flipper Leveling & Transfer Positions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49 
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r l  --. I: s D-28 
MicroVision MVT 7080'": Wafer Sorter 

System Initial Power-Up & Hardware Check: 2-Cassette wi th Bright Light 

Integration: 

2-Cassette I 1.1 .O. System Power-Up - 

Bright Light 1.1 1 Set the controller On!Off sw~tch to the On pos~tion 

L. .. - --' 
A? t- 1 1.1.4. Power-up the system PC. The computer will scan for a keyboard, mouse and 

.. . . viruses, check lhe ~nlegrily of the hard dr~ve. and load !Vindows NT 

1.1.2. Make sure E-Stop is pulled out and turn the system OnlOff switch clockwise as far 
as i t  will go to power up the controller - note that the On10ff swilch wll return to a 
position midway between the Off and On labeis. Wait 20 seconds and again turn 

1.1.5. Once Windows NT has loaded, a Welcome wlndow will appear, pron-rptmg the 
operator for a user name and password; enter these in the appropriale baxes and 
verify that WORKSTATION is displayed in the box labeled From:. Select the OK 
button to prompt the display of the Windows NT Desktop wrndow. 

p-$T c>:? L 

. x .  

W~thin Ihe W~ndows NT Desktop locale and select (double cl~ck) the Host NT Icon 
to prompt the display of the Host NT window. The system is now ready to accepl 
host commands at the command line. 

the system OnIOff switch clockwise as far as it will go to activate system motor. 

1.1.3. Power-up the VGA color monitor. 

Controller Board I (Master] 
S\~trch to conlrotler channel 1 and perform self d~aynostrc test; a return of C1 
ensures that serial connections to controller board f are sound. 
CHAN I 
SELF 

Controller Board 2 plave) 
Switch to controller channel 2 and perform self diagnostic test; a relurn of O 
ensures that serial connections lo  controller board 2 are sound. Switch back lo 
controller channel 1. 
CHAN 2 
SELF 
CHAN I 

1.3.. Main Vacuum Test 

1.3.1.1. Verily that Ihe system vacuum sensor is connected lo the AUX port on the con- 
troller back panel. 

1.3.1.2. Detach the vacuum l~ne  from the back of the sorler chass~s. Turn the sensor 
adjustment screvi CW until the LED turns on, then CCW until the LED turns off 

1.3.1.3. Reattach the vacuum line to the back of the sorter chass~s and verify that the LED 
turns on. 

1 .3 .1 .4 .  Prompt the current hardware sensor status of the controller. 
HWST 

1.3.1.5. Detach the main vacuum l~ne  from the sorter chassis 

1.3.1.6. Aga~n, prompt !he current hardware sensor stalus of the controller: the relurned 
values should be differerit than those returned in step 1 3 1 4 
HWST 

Robot Paddle Vacuum Test 
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m 
section Da sys tem Integration D-29 - 

System 
Integration: 1.3.2.1. Activate paddle t vacuum 

SVAC 1 1 1 ' 732.2. Adjust paddle 7 vacuum sensor: 1) turn vacuum adjuslment screw CW until LED 
Bright tight lurns off; 2) turn vacuum adjustment screw ccw unM LED turns on; 3) turn vacuum 

adjustment screw CLV until LED turns off. 

1.3,2.3. Deactivate paddle 1 vacuum. 
SVAC l 1 0 

1.3.2.4. Activate paddle 2 vacuum. 
SVAC 1 2 1 

I-- 
. . 

q e ,  1.3.2.5. Adjust paddle 2 vacuum sensor: 7 )  turn vacuum adjustment screw CW until LED 
-- lurns off; 2) turn vacuum adjuslment screw CCW ur~til LED turns on; 3) turn vacuum 

adjustment screw CW until LED turns off. 

1.3.2.6. Deactivate paddle 2 vacuum. 
SVAC 1 2 0 

1 3.2 7. Place a small wafer on paddle 1 and initiate vacuum test to prompt turn-on value 
(left) and turn-off value (right). 
VACT l 1 

1.3.2.8. Turn paddle Ivacuum adjustment screw and repeat vacuum tesl ~ ~ n l i l  turn-on value 
is 35000 (!c 5000); remove wafer. 

1.3.2.9. Place a small wafer on paddle 2 and initiate vacuum lest to prompt turn-on value 
(left) and turn-off value (right). 
VACT 1 2 

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

Aligner Chuck Vacuum 

Activate aligner chuck vacuum. 
SVAC 2 1 1 

Remove the back cover of the aligner and adjust [he 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 C\hl until LED 
!urns off. 

Deactivate aligner chuck vacuum. 
SVAC 2 1 0 

Place a small wafer on aligner chuck and initiate vacuum test to prompt lurn-on 
value (left) and turn-off value (right). 
VACT 2 1 

Turn al~gner vacuum sensor adjustment screw and repeal vacuum test untrl turn- 
on and turn-off values are 35000 (+ 500Ok remove wafer. 

Replace aligner back cover. 
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System - 1.3.4. 

Integration: 1.3.4.1. 

2-Cassette / t .3.4.2. 

Bright Light 

-. 

Brlght-Light Vacuum 

Remove the guard on the brrght lighl by unscrewing the three m4 fasleners 

Remove the access panel from the bright light gimbal housing - this panel is 
distinguishable by its two threaded sensor access holes. The brighl hght vacuum 
sensor is located on the lelt s~de of the module while the fl~pper vacuum sensor is 
located on the right. 

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

Place a small wafer on the brighl light chuck and initiate a vacuum lest to prompt 
turn-on value (left) arid turn-off value (right). 
VACT 3 1 

Turn bright lighl vacuum sensor adjuslmenl screw and repeat vacuum lest unlil 
turn-on and turn-off values are 35000 (k 5C00); remove wafer. 

Wafer Flipper Vacuum 

Remove the access panel from the bright light gimbal housing - lhis panel is 
distinguishable by its Iwo threaded sensor access holes. The bright l ~gh l  vacuurn 
sensor is located on the left side of the module while the flipper vacuum sensor is 
located on the right. 

Switch to controller channel 2. 
CHAN 2 

Move the fhpper up unl~l  11 clears the lop surface of the br~ghl light Chirck - 
MOVR 19 1 

Place a wafer over the vacuum ports of the flipper and hold ~t Inlo position 1.v1tIi 
your hand. 

Place a wafer over the vacuum ports of the fhpper and hold 11 Inlo posilim by 
hand, Initiate a vacuum test to prompt turn-on value (left) and turn-off value 
(rig hl). 
VACT 3 2 

Turn flipper vacuum sensor adjustment screw and repeat vacuum test unlll Ium- 
on and turn-off values are 50000 (+ 5000); remove water. 

Park the brlght hghl module 
SPRK 3 

Switch to controller channel 1 
CHAN 1 

Reference Robot Module 

Reference robot theta axls. 
MREF 1 (make sure i t  references In all four quadrants) 

Disable robot paddle axis motor. 
MEBL 2 0 

Manually swing the robol paddle over the robot, record position, enable mix1 
paddle axis motor, and reference robot paddle axis 
RPOS 2 1 
MEBL 2 1 -- 
MREF 2 
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- 
System 1.4.1.4 

Integration: 

2-Cassette / 
Bright Light 1.4.2. 

1.4.2.1. 

I &I-! 

Section D: System Integration D-31 

Reference robot z axis. 
MREF 0 

Reference Allgner Module 

Reference aligner theta and x-axes motors 
MREF 3 
MREF 4 

Check Array Board 

Turn on the illumination and check the pixels of the array. 
OUTP 4 100 
ALNO ( 1  28 should scroll up and down the screen) 

Stop the scrolling and turn off the illurnmation. 
ESC (slaps Ihe scrolling) 
OUTP 4 0 

'A4: Check the up-ht source on  the wafer l i g y  

1.4.4.1. Turn on the light above the acrylic block. 
OUTP 5 100 

1.4.4.2. Turn off the light source 
OUTP 5 0 

1.4.5. Check . ~- the lower light source on  the wafer l i g B  

1.4.5.1. Turn on the light source below the light shield. 
OUTP 10 100 

1.4.5.2. Turn off the light source. 
OUTP 10 0 

1.4.6. Reference Bright Light Module 

1.4.6.1, Relerence all bright light and flipper axes 
MREF 7 
MREF 8 
MREF 9 
MREF 19 

1.4.8.2. Reference bright light station 
SREF 3 

1.4.7. B r i g u h t  Illumination Check - - 

1.4.7.1. Turn h~gh-mtensity lamp on then off. 
OUTP 6 100 
OUTP 6 0 
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D-32 MicroVision MVT 7080T" Wafer Sorter 

.- 

System System Integration: 2-Cassette with Bright Light 

integration: 
2-Cassette / 2.1.0. 

Bright Light 2.1.~. 

Cassette Station Leveling 

On the underside of the sorter chassis, lccate 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 stations. 

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

Raise the robot z axis. 
MOVA 0 3 5  

Disable the robot theta and paddle motors 
MEBL 1 0 
MEBL 2 0 

Turn on robot paddle 1 vacuum and place a wafer over the vacuum porl 
SVAC 1 1 1 

Manually rotate the r o b t  theta axls to swing paddle 1 and the wafer out over the 
cassette stations - note that the centerline of paddle 1 must point to the center of 
the r o b 1  for proper leveling. Using Ihe wafer as a baseline, determlno whlch 
casselte stallon IS the highest; proceed to level that stallon first. 

Place three leveling blocks around theedgeof the highest casselte station. hianu- 
ally swing the wafer over the cassette station. Lower the robol z axis unr~l the 
underside or the wafer makes contacr with orie of the blocks. -" 
MOVR 0 [- .001] 

Adjust the three set screws under the station until the wafer makes equal cmtact 
with all three blocks. Once the station IS level, rolate the set screw tocaled clos- 
est to the robot clockwise (CW) 114 turn. 

Manually swing paddle 1 and Ihe wafer away from the station. Beginning with the 
two fasteners situated farthest from the robot and proceeding In S m l l  increments, 
ret~ghten the four fasteners located on the underside of !he pedesta). 

Manually swing paddle 1 and the wafer back over the stallon and use the hlocks 
to ensure that I[ is sllll level. Repeat the leveling procedure if necessary. 

Manually swing paddle 1 and the wafer over the next station, keeping the sitme 
rob1  z height, and perform the leveling procedure described above (2.1.9. - 
2.1.1 1.). 

Whilesupporting the wafer, turn off the vacuum to robot paddle 1 arid ren:ove !he 
wafer. 
SVAC 1 1 0 

Enable the robot theta and paddle motors 
MEBLl  1 
MEBL 2 1 
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- 
System 2.2.0. 
Integrat~on: 2.2.1. 

2-Cassette 1 
Bright Light 2.2.2. 

Section D: System Integration D-33 'I 

Robot Paddle Calibratlon 

Reference the robot theta axis 
MREF 1 

Reference the robol paddle axis. 
MREF 2 

Set Ihe station reference flag lor the robot. 
SRFL 1 I 

Rotate the robot paddle axis until paddle 1 IS centered over the robot 
MOVR 2 [i degrees] 

Place a calibration pin into the robot calibration pin hole. 

Rotate the robot paddle axis until the inside edge of paddle 7 makes contact with 
calibration pin; as paddle one approaches the pin, decrease the increment of 
rotation. 
MOVR 2 [* degrees] 

Set the robot paddle reference positiori and paddle 1 callbration angle. 
RPOS 2 1 
MREF 2 
S C A L I  1 0  

Check to see if robot paddle 1 centers properly over the robol 
MVPC I 

Save settings. 
SAVE 
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D-34 MicroVision MVT 70130~:: Wafer Sorter 

System g : o .  

Integration: 2.3.1. 

2-Cassette / 
Bright Light 

2.3.2. i-iw4 . _  

Robot Z Axis Calibration 

Center r o b t  paddle 1 over the center of the robot and sel !he r o b 1  height ( n  axis! 
to . 1  inches. 
MVPC I 
MOVA 0.1  

Rotate Ihe robot theta axis until the robot faces cassette stallon A 
MOVR 1 [* degrees] 

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

Adjust Ihe robot r axis brake ttrneoul value. 
SCAL 1 6 10000000 

Place a 1 Inch calibration block adjacent to the tip of the extended r o b 1  paddle. 
Raise or lower the robot z axis unlil the heqhl orlhepaddle's trottom W!RP niatciies 
that of Ihe block - as paddle 1 approaches !he block downwrd movement shoulb 
be in Increments of ,001". 
MOVR 0 [+I- .001] 

Set the robot z axis motor reference positron. 
RPOS 0 1 

Reference the robot z axis. 
MREF 0 

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

Center paddle t over the robot. then extend it out over the casselte stahor? A: use 
the callbration block to see if  RPOS recorded properly. 
MVPC 1 
MOVR 2 180 

Center paddle 2 over the robot, then extend it out over the cassette stallon A. 
MVPC 2 
MOVR 2 180 

Raise or lower the robol z axis unt~l the heighl of Ihe paddle's bottom edge is 
equat to the height of the block - as paddle 2 approaches the block dovmward 
movement must be ~n increments of .001". 
MOVR 0 [+I- ,0011 

Set the paddle offsel and center paddle 1 over the robol. 
POFF 1 
MVPC 1 

Set default limits for the robot Z, thela and paddle axes 
FLlM 0 
FLlM 1 
FLlM 2 

Reset the robot z axis brake timeout value. 
SCAL 1 6 2000000 

Save setlings 
SAVE 
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F- 
Section D: System integration D-35 - -  - 

-- 

System ~II 
Integration: 2.4. I .  

2-Cassette I 
Bright Light 

Can Angle Calibration 

Center robot paddle 1 over the robot, prompt a reading of the robot z axis nega- 
tive I~mit, and move the robot z axis to a helght that equals its negative lim~t plus .I 
inches. 
MVPC 1 
LIMN 0 
MOVA 0 [negative limit + .I] 

Rotate the robot theta axis until the robot faces cassette station A. 
MOVR I [* degrees] 

Center robot paddle 1 over the robot then extend it over cassette station A. 
MVPC I 
MOVR 2 100 

Place a calibration pin in the calibration hole on top of cassette station A. rotate 
the robot theta axis in small increments until the paddle makes contact w~th the 
calibration pin. 
MOVR 1 [k . I 2  degrees] 

Del~ne the world position and set the can angles for a sorter w~ lh  two cassettes 
and a bright light module: 
FWLD 90 
SCAL 2 0 0 
SCAL 3 0 140 
SCAL 10 0 -90 
SCAL 11 0 -140 
XPOS I 0 
SCAL 1 7 55 
SREF I 

Test the settings by rotating the paddle end of the robot to face Ihe aligner. 
SPRK I 

Save settings. 
SAVE 
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" - _ 
- I D-36 hrt~croV~sion MVT i'O8OT?: Wafer Sorter 

System 2.5.0, 

Integration: 2.5.1. 

2-Cassette / 
Bright Light 2.5.2. 

Aligner - -. Calibration 

Reference a11 aligner axes. 
SREF 2 

Move aligner x axls unlil !he chuck IS pos~t~onec! over the center of the module 
MOVR 4 [ + I -  .2  inches] 

Center robot paddle 1 over the robot and rotate the robot theta axis unlt the 
robot's paddle end faces the aligner. 
MVPC 1 
MOVA 1 0 

Raise the robot z axls to a height above the al~gner chuck 
MOVA 0 3.0 

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

Manually place a wafer onto robot paddle 1 h,lake sure II is centered over l h e  
chuck. 

Lovm the robot z axis until any part of the wafer makes contact with the ajignsr 
chuck. Do not proceed lower than the aligner chuck as this may damage the 
wafer. 
MOVR 0 [r .005 inches] 

Access the aligner's bottom panel and lcosen the four shoulder bolts i f  they do not 
have sprmgs. Adjust the three aligner leveling screws until the gap blween Ihe 
chuck and the wafer appears even from all vantage points. Relighten the shaul- 
der bolts i f  they do not have springs. 

While supporting the wafer turri off ~ac!dle 1 vacuum. 
SVAC 1 1 0 

h4ove the ahgner 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 i t  is perpendicular to the top plate. 

Move the al~gner x axis in the negative direction untd the calibralion pin makes 
contact w th  robot paddle 1. 
MOVR 4 [-.02 inches] 

Record the aligner x axis reference position, set the aligner x axls transfer posi- 
tion, and reference the aligner module. 
RPOS 4 1 
XPOS 4 0 
MREF 4 

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

Check to see lf thealigner parked at the correct position, then center robot paddle 
1 over the robot. 
MVPC 1 

Set default limrts for aligner x and theta axes. 
FLlM 3 
FLlM 4 

Save seltirigs. 
SAVE 
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System 1.6.0. 
Integration: 2.6.1. 

2-Cassette / 
Bright Light 

Setting Aligner Transfer P o s w  

Center robot paddle 1 over the robot and rotate the robot thela axis until the 
robot's paddle end faces the aligner. 
MVPC I 
MOVA 1 0 

Raise the robot z axis to a height above the al~gner chuck. 
MOVA 0 3.5 

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

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

Set the ahgner transfer position by repeatedly lowering the wafer until contact 
~41th the aligner chuck is sensed. 
FVAC 2 1 

Sel the defzult transfer heights. 
SCAL 2 2 -.03 
SCAL 2 3 -.005 
SCAL 2 4.015 
SCAL 2 5.03 

Save seltings. 
SAVE 
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; - - D-38 
Microvision MVT 708OT;! Wafer Sorter 

I 

System ~ 7 . 0 .  

Integration: 2 . 7 . 1 .  

2-Cassette / 
Bright Light 2 .7 .2 .  

AJgner Sensor Array Calibration 

Turn on the aligner sensor array illuminarion 
OUTP 4 100 

Use a small flathead screwdriver to gently turn the potent~ometer to maxllnum 
brightness; be careful not to strip the potentiometer as its maximum range of 
motion is only 314 turn. 

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

Prompt a display of the wafer edge location w l h  respect lo the sensor array; a 
properly positioned edge would read between 60 and 68. Select the ESC button 
to term~nate the ALND display. 
ALND 

Adjust the aligner x-axis as needed. 
MOVR 4 [? ,051 

Repeat steps 7.4. and 7.5 .  until the ALND reading falls between 60 and E8. 

Turn the potentiometer until ALND read~ng decreases by 1. Select the ESC hut- 
ton to terminate the ALND display. 
ALND 

Turn off aligner sensor array illumination 
OUTP 4 0 

Autocahbrate the al~gner sensor array 
ALNC 1 

Support the wafer by hand, turn off the aligner chuck vacuum and manually re- 
move the wafer. 
SVAC 2 1 0 

Save settings 
SAVE 
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System 2.8.0. 
Integration: 2 . 8 1  

2-Cassette / 
Bright Light 2.8.2. 

D-39 
Section D: System Integration 

-- 

Laser Offset Setue 

Reference all robot axes 
SREF 1 

Set wafer mapping algorilhm. 
MAPA 2 

To determine the laser offset position, first place a callbration pin in the calibration 
hole on the top of cassette station A. Next, position a white card or slip of paper 
behind the pin, opposite the robot. Execute the following commands to psil ion 
the robot z and theta axes so that the robot laser is aimed at the calibrarion pln. 
LIMN 0 (returns negative limit) 
MOVA 0 [negative lirnlt + .05 Inches] 
MOVA 1 90 

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

Prompt the current robot theta position and use it lo set Ihe laser offset. 
MPOS 1 (returns current position) 
SCAL 1 14 [90 - current position] 

Turn t he laser off. 
LASR 0 

Save the seltings. 
SAVE 
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System 
Integration: 

MicroVision MVT 7080T5: Wafer Sorler 

2.9$ Mapping Setup: Cassette Station A 

2.9.1 Place a full cassette on cassette slalion A. Remove Ihe wafer in slol 2 

2-Cassette 1 ,,,, Calibrate the mapplng set up. 

Bright Light MAPS 10 

2.9.3. Put the wafer back in slot 2. 

2.9.4. Map the casselte. 
MAPC 10 I 2 9 5  Prompt a return of the mapptng data over a specified range of mapping angles 
SCAN 10 -2 4 . 2  

1 

i 
2.9.6 Study the returned mapping angles and their corresponding data. Qetermrne at 

which mapping angles thecasselte was correctly mapped. From among Ihe angle5 
thal mapped correctly, select a 1 degree range that lies midway belvieen the 
highest and [owest angles (lowesl = 1.4 and highest = 3.2). Use (lie I igh and low 
angles from within this range (low = 1.8 and high = 2.8) in the following proce- 
dures 

-2.0 
-1.8 
-1.6 
-1.4 
-1.2 
-1 .o 
-.8 
-. 6 
-.4 
-.2 
1 .o 
1.2 
1.4 
1.6 
1.8 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 

0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
000000000000000000000OC00 
0000000000000000000000C00 
OOOOCOOOOOOOOOOOOOOOODOOO 
00C0000000000000C000OOC00 
00C00000000001lOC000lOCOO 
0011101000001110100010010 
1010001101100110100100100 
70111010011111101001C3111 
l l l l l l l l l l l l l l l l l l l l 1 1 1 1 1  
1711111111111111111171111 
l l l l l l l l l l l l l l l l l l l l f l l l l  
l l l l l l l ? l l l 1 1 l l l l l l l 1 1 l l l  
I l l l l l l l l l l l t l l l l l l l 1 1 1 1 1  
l l l l t l 7 l l l l l l t l l l l l l 1 1 1 1 1  
l l l l t 1 1 7 1 1 1 1 1 1 1 1 1 1 1 l l l l l l  
1111111111111111111111111 
1 l l l l l l l l l t 1 l l l l l l 1 l l l l 7 1  
11111111111~1111111111111 
10t0111001011110100110111 
0010011001031100110100100 
0000000000030001C00100100 
0000C0000000000000C000C00 

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

2.9.8. Set the h~gh mapping angle 
SCAL 10 2 [high angle value] 

2.9.9. Auto calibrate the best rnapping srarl posit~on 
MAPH 10 

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

2.9.11. Save the seltings 
SAVE 
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- 
System 
Integration: 

2-Cassette / 
Bright Light 

Section D: System Integration D-41 7 
Mapping Setup: Cassette Statlon B 

Place a full cassette on cassette station 0. Remove the wafer in slot 2. 

Cal~brate 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. 
SCAN 11 -2 4 . 2  

Study the returned mapping angles and thelr corresponding data. Determine at 
which mapping angles the cassette was correctly mapped. From among Ihe 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 hgh and low 
angles from within th~s range (low = 1.8 and high = 2.8) In the followmg proce- 
dures 

-2.0 
-1.8 
-1.6 
-1.4 
-1.2 
-1.0 
-.8 
-.6 
- .4 
- . 2  
1 .o 
1.2 
1.4 
1.6 
1.0 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 

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

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

Auto calibrate Ihe best mapping slart pos~tion 
MAPH 11 

hlap 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



Microvision MVT 7080T'! Wafer Sorter 

- 
Setting Wafer Transfer Posltions: Ca?me~le Station A System 

Integration: Place a cassetle with wafers In posilions 1. 2. 24 and 25 onto cassette slalion A 

2-Cassette I ,,, ,,, 
Bright Light 

Map the cassetle 
MAPC 10 

Find the negative limit and move the robot z axis lo a ~ositron slightly akove I! 

LIMN 0 
MOVA 0 [negative limit + .I] 

Extend robot paddle 1 Into the casselte below wafer 1 
W E 0 0  I D  1 1  

Repeatedly raise robol height unl~l  vacuum contact with wafer ? is sensed. 
FVAC 10 1 (repeat until contact is made) 

Remove paddle 1 from t he cassette. 
WOOR 10 1 1 

Establish rob01 paddle 1 offset. Repeat the followng procedure (1 1.8. - 11.13 ) 
until paddle 1 is cenlered belrveen wafers 1 and 2. 

Move the robot z-axis to the wafer 2 drop-off height. 
WDOO 10 2 1 

Disable the robot theta axis motor. 
MEBL I 0 

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 cassette and center it over the rol:ul. 

Enable the robot lheta axis motor. 
MEBL I I 

Check ladjusl wafer p~tch. Repeat the followrng procedure (1  1.15. - 1 1.21 . )  irntrl 
paddle 1 is centered between wafers 24 and 25. 

Move the robot z-axis to the wafer 25 drop-off heiyhl 
WDOO I 0  25 1 

Disable the robot theta axls motor 
MEBL I 0 

Manually swing robot paddle 1 into Ihe cassette between viafurs 24 and 25 

Adjust the wafer p~tch. 
SCAL 10 17 (* .0001] 

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

Enable robot thela-axis. 
MEBL 1 t 

Map the cassette and check results for accuracy 
MAPC 10 

Save Settings. 
SAVE 
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D-43 
Section D: System Integration , - 

- 
System 2.12.0. 
Integration: 2.12.1. 

Se(ting Wafer Transfer Positlons: Cassette Station B 

Place a cassette with wafers in positions 1. 2, 24 and 25 onto cassette station 0. 

2-Cassette / ,.,,,,, 
Bright Light 

Map the casselte. 
MAPC 11 

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

Extend robot paddle 1 into !he casselte below wafer 1. 
W E 0 0  11 1 1 

Repeatedly raise robot height until vacuum contact rvlth wafer 1 IS sensed 
FVAC 11 1 (repeat until contact is made) 

Remove paddle 1 from the cassette. 
WOOR 11 1 1 

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

tvlove the robot z-axis lo the wafer 2 drop-off height. 
WDOO 11 2 1 

Disable the robot theta axis motor 
MEBL 1 0 

Manually sw~ng robot paddle 1 into cassette between wafers t and 2. 

Adjust paddle ? offset position. 
SCAL 11 6 [? .003] 

Manually swing robot paddle 1 out of the cassette and center 11 over the robot. 

Er~able the robot thela axis motor. 
MEBL 1 1 

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

Move the robot z-axis lo the wafer 25 drop-off height 
WOO0 11 25 1 

Disable 1 he r o b 1  theta axis motor. 
MEBL 1 0 

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

Adjust the wafer pitch. 
SCAL 11 17 [k .0001] 

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

Enable robot theta-axis 
M E B L l l  

Map the cassette and check results for accuracy. 
MAPC 11 

Save Settings. 
SAVE 
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D-44 MicroVision MVT 708OT'Waler Sorter 

System -. 2.13.0. .. - - .- - 
Integration: 2.13.1. 

2-Cassette / 2.13.2. 

Bright Light 
2.i3.3. 

- 
Joystick Calibration 

Ex11 Host NT software and start workstalion soflware. 

Enable the bright light option In the syslem setup screen. 

Ex11 and re-enter the workstation software. 

Select setup from Ihe main tool bar. 

Click loyslick. 

Make sure Ihe power curve is sel lo four and the dead band 1s between four and 
fifteen. 

Click calibrate joystick. 

Follow the eighl ~nstruction steps to calibrate the joystrck. 

Click yes to accept the joystick calibration and exit the w~nduv:. 

Exit Workstation software. 
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System 2.14.0. 

Integration: 2.14.1. 

2-Cassette / 
Bright Light 

f l q  
Section D: System integration D45 ' - -- ~ 

Bright Light Leveling & Transfer Heights (without Wafer Flipper) -- 

Make sure guard has been removed and the vacuum sensitivity is set correclly. 
The mapping and transfer heights of the stations should already is set up. The 
ro%t can angles should also be set. 

Increase the software I~mits: 
LlMP 7 720 
LlMP 8 720 
LlMN 7 -720 
LlMN 8 -720 

Remove a wafer from a cassette with the robot. 
WELR 10 2 1 

Move Ihe robot to the Z transfer position of the bright light. 
WLOO 3 1 1 

Position the brtght light chuck until it appears level. 
MOVR 7 + 
MOVR 8 + 
Disable the theta axis and manually move the wafer on paddle one over the bright 
light chuck. 
MEBL 1 0 

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 hght chuck. 
MOVR 0 t .001 

Make fine leveling adjuslmenls of the bright light chuck. There should be an even 
gap between the surfaces of the chuck and wafer. 
MOVR 7 t 
MOVR 8 t 

2.14.9. Manually move the wafer over the center of the rob01 

2.14.10. Set ihe transfer positions of the bright light and reference the motors 
RPOS 7 1 
RPOS 8 1 
MREF 7 
MREF 8 

2.14.1 1. Check to see if !he chuck parks ilself at the correct position. 
SPRK 3 

2.14.12. Make sure the transfer positions are a! their default positions: 
SCAL 3 2 -.02 
SCAL 3 3 -,01 
SCAL 3 4 .01 
SCAL 3 5 .03 

2.14.13. Manually move the wafer over the bright light chuck. 

2.14.14. Set the br~ght light transfer height - repeat until contact is made 
FVAC 3 1 
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D-46 MicroVision MVT 708OTYWafer Soner 

System 2.14 15. Enable the thela axis on the robot and remove the wafer from the bright I~ghl 

Integration: chuck. MEBL I I 

2-Cassette / WOLR 3 1 1 

Bright Light 2.14.16. Set the software limits back lo their o r~g~~ra l  default parameters. 
FLlM 7 
FLlM 8 
FLIM 9 

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

2.14.18. Replace the bright l~ght hous~ng panel. 
- 
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System 2.15.0. -- 

Integration: 2.15.1. 

2-Cassette / 
Bright Light 

2.15.2. 

BrightLight Levellng il Transfer Helghts (with Wafer Flipper) 
- - 

Make sure guard has been removed and the vacuum sensitivity is set correctly. 
The mapping and transfer heights 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 lim~ts: 
LlMP 7 720 
LlMP 8 720 
LlMN 7 -720 
LlMN 8 -720 

Switch to controller channel 1 
CHAN 1 

Remove a wafer from a cassette with the robot. 
WELR I D  2 1 

Move the rob01 lo the Z transfer posi1ion of the bright light. 
WLOO 3 1 1 

Switch to controller channel 2 
CHAN 2 

Position the bright light chuck until i t  appears level. 
MOVR 7 t 
MOVR 8 t 

Switch to controller channel 1 
CHAN 1 

Disable the thela axis and manually move the wafer on paddleone over the bright 
light chuck. 
MEBL 1 0 

Rase or lower !he Z axis of the robot unt~l the botlom surface of the wafer is close 
to the top surface of the bright lighl chuck. 
MOVR 0 t .OD1 

Sw~tch to controller channel 2 
CHAN 2 

Make fine leveling adjustments of the bright hght chuck. There should be a even 
gap between the surfaces of the chuck and wafer. 
MOVR 7 ?  
MOVR 8 k 

ktanually move the wafer over the center of the robot 

Set the transfer positions of the bright light and reference the motors 
RPOS 7 1 
RPOS 8 1 
MREF 7 
MREF 8 

Check to see if the chuck parks itself at the correct position 
SPRK 3 
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. .  . 
Microvision MVT 7080T:-! Wafer Sorter 

System 2 15.17. 

Integration: 

2-Cassette / 
Bright Light 

2.15.78. 

Make sure the transfer posittans are at their default pos~tions: 
SCAL 3 2 -.02 
SCAL 3 3 m.01 
SCAL 3 4 .01 
SCAL 3 5 ,03 

Manually move the wafer over the bright lighl chuck 

Set the bright light transfer he~ght - repeal unlll contact 1s made 
FVAC 3 1 

Sw~tch to controller channel 1 
CHAN 1 

Enable the theta axis on Ihe robot and remove the wafer from the brighl light 
chuck. 
MEBL 1 1 
WOLR 3 1 1 

Switch to controller channel 2. 
CHAN 2 

Set the soflware limits back lo their original default parameters. 
FLIM 7 
FLIM 8 
FLIM 9 

If the robot transfers Ihe wafer cleanly to and from the brighl light, save the pa- 
rameters. 
SAVE 

Switch to conlroller channel 1 
CHAN 1 

Replace the brighr light housmg panel 
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System 
Integration: 

2-Cassette / 
Bright Light 

Section D: System Integration D49 7 
Wafer Flipper Leveling & Transfer Positions 

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

Transfer a wafer to the brlght light chuck with the robot. 
WMOV 10 1 3 1 

Switch lo controller channel 2. 
CHAN 2 

Move the bright light chuck and the flipper until the lop surface of the flipper makes 
evenly contact with the bottom surface of the wafer. 
MOVR 7 t 
MOVR 8 r 
MOVR 19 * 
Prompt motor positions and record. 
MPOS 7 
MPOS 8 
MPOS 19 

Set transfer posit~ons uslng recorded values 
XPOS 7 [MPOS 7 value] 
XPOS 8 IMPOS 8 value] 
XPOS 19 (MPOS 19 value] 

Park the bright light. 
SPRK 3 

Test the new flip parameters. 
FLlP 

Return the wafer back to the bright light chuck. 
FLlP 

Save the settings and place the cover and guard back into position 
SAVE 

Switch to controller channel 1. 
CHAN 1 
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D-50 MicroVision MVT 7080'": Wafer Sorter 

System 
Integration: 

3-Cassette 
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Section D: System Integration D-5 1 ; -: 

System 3-Cassette System Setup & Integration Sequence: 

Integration: 

3-Cassette Initial Power-Up & Hardware Che* 

1.1.0. System Power-Up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52 

1.2.0. Controller Board Board 1 Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.3.1. Main System Vacuum Test 52 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.3.2. Robot Paddle Vacuum Test 53 
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D-52 MicroWaion MVT 7080 'X Wafer Sorter 

System Initial Power-Up 8 Hardware Check: 3-Cassette 

System Po-w_e~Up 

Set the controller On/Off switch to the On position 

Make sure E-Stop is pulled out and turn the system OnlOff switch C ~ C ~ Y J ~ S ~  as far 
as it will go to power up the controller - nole lhat the OnlOff switch will return to a 
posilion midway between the Off and On labels. Wait 20 seconds and again turn 
the system OniOff switch clockw~se as far as ~t will go to activale system motor. 

Power-up the VGA color monitor 

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

Once Windows NT has loaded, a Welcome window will appear, promplinq the 
operator for a user name and password; enter these in the appropriate boxes and 
verify that WORKSTATlON is displayed in the box labeled From:. Selecr Ihe OK 
button to prompt the display of the Windows NT Desktop wrndow. 

Within Ihe Windows NT Desktop locale and select (double click) Ihe Hosl NT can 
lo prompt Ihe d~splay of Ihe Host NT window. The system is now ready to accept 
host commands at the command line. 

Controller Board 1 (Master) 

Perform self diagnost~c test; a return of 0 ensures Ihal ser~al connectmns to con- 
troller board 1 are sound. - 
SELF 

Main Vacuum T e s  

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

Detach Ihe vacuum line from the back of the sorter chass~s. Turn (he sensor 
adjustment screw CW unlil the LED turns on, then CCW unlil the LED turns off 

Reattach the vacuum line lo the back of the sorter chasm and venfy !hat the LED 
turns on. 

Prompl the current hardware sensor status of the controller. 
HWST 

Detach the main vacuum line from the sorter chass~s. 

Agam, prompt the current hardware sensor slatus of the controller: the returned 
values should be different than those returned In step 1.3.1 .J 
HWST 

Robot Paddle Vacuum Test 
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Section D: System Integration ! -- 

System 
Integration: l.3.2.l. Actwate paddle 1 vacuum. 

SVAC 1 1 I 

3-Cassette 1 3.2.2. Adjust paddle 1 vacuum sensor: I) turn vacuum adjustment screw CW until LED 
lurns off; 2) turn vacuum adjustment screw CCW unlil LEO turns on; 3) turn vacuum 

~-&hJ adjustmeni screw CW until LED turns off. 
T 

,I.-\ J -. 1 3 2 3  Deactwate paddle 1 vacuum 
L -.TT -<-L SVAC I I 0 

1324 Actwate paddle 2 vacuum 
SVAC I 2 I - 

?FP, 
_.' 

1.3.2.5. 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 
SVAC 1 2 0 

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

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

1.3.2.9. Place a small wafer on paddle 2 and initiate vacuum test to prompt turn-on value 
(left) and turn-off value (right). 
VACT 1 2 

1.3 2.10. Turn paddle 2 vacuum adjustment screw and repeal vacuum test unt~l  turn-on 
value is 35000 (* 5000): remove wafer. 

1.3:3. Aligner Chuck Vacuum 

1.3.3.1. Activate aligner chuck vacuum. 
SVAC 2 1 1 

1.3.3.2. Remove the back cover of the aligner and adjust the vacuum sensor: 1) turn 
vacuum adjustment screw CW untll LED turns off; 2) turn vacuum adjustment 
screw CCW until LEO [urns on; 3) turn vacuum adjustment screw CW unt~l LED 
turns off. 

1.3.3.3. Deactivate aligner chuck vacuum. 
SVAC 2 1 0 

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 2 I 

1.3.3.5. Turn aligner vacuum sensor adjustment screw and repeat vacuum test until turn- 
on and turn-off values are 35000 (i 5000); remove wafer. 

1.3.3.6. Replace aligner back cover. 

1.4.1. Reference Robot Modulo 

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



.-; - 54 
Microvision MVT 7080T!Wafer Sorter 

System 
Integration: 1.4.1.1. Reference robot theta axis. 

MREF I (make sure i t  references in all four quadrants) 

1.4.1.2. Disable robot paddle axis motor. 
MEBL 2 0 

1 4 1 3  hlanually swrng the robot paddle over Ihc robot, record posll~on, enable robot 
paddle axls motor, and reference robot paddle axls 
RPOS 2 I 
MEBL 2 1 
MREF 2 

1.4.1.4. Reference robot z axis 
MREF 0 

1.4!2, Reference Aligner Module 

1.4.2.1. Reference ahgner theta and x-axes motors 
MREF 3 
MREF 4 

1.4.3, Check Array Board 

1.4.3.1. Turn on the ~llurninatton 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 scrolling and turn off the ~llurnlnation. 
ESC (slops the scrolling) 
OUTP 4 0 

1.4.4. - Check the upper-liqht source on the wafer I!ght 

1 4.4.1. Turn on the light above [he acrylic block 
OUTP 5 100 

1.4.4.2. Turn off the light source. 
OUTP 5 0 

1.4.5. Check t h e l o w e r _ l i g l ~ t _ ~ ~ c e  on the w@er-light - 

14.5.1. Turn on the light source below the light sh~eld. 
OUTP 10 100 

f .4.5.2. Turn off the light source. 
OUTP 10 0 
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System System Integration: 3-Cassette 

Integration: 

3-Cassette 2.1. Cassette Station Levellng 

2.1.1. On the underside of the sorter chassis, locate each cassette statjon's respecllve 
access port and loosen the four fasteners located there. 

2.1.2. Remove the sensor cable clamps that cover up Ihe set screw holes under the 
cassette stations. 

2 1 3  Loosen the three set screws located under Ihe cassette statlon until they are not 
touch~ng Ihe bottom of therr stallon. Im!?z* 

d 

2.1.4. Raise the robot z axis. 
MOVA 0 3 5  

2.1.5. Disable the robot theta and paddle motors. 
MEBL I 0 
MEBL 2 0 

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

Manually rolale the robot theta axis to swing paddle 1 and Ihe wafer out over the 
cassette 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 
cassette station is the highest; proceed to level that stalion f~rst. 

Place three leveling blocks around the edgeof the highest cassette sration. Manu- 
ally swing the wafer over the cassette stalion. Lower the robot z axis until rhe 
underside of the wafer makes contact with one of the blocks. 
MOVR 0 [- .OD11 

Adjust [he three set screws under the station until the wafer makes equal contact 
wrth all three blocks. Once the station is level, rolate the set screw locared clos- 
est to the robot clockwise (CW) 114 turn. 

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

r~lanually swlng paddle 1 and the wafer back over the station and use the blocks 
lo ensure that it IS still level. Repeat Ihe leveling procedure if necessary. 

I~lanually swing paddle 1 and [he wafer over the next station, keeping the same 
robol r height, and perform the leveling procedure described above (2.1.9. - 
2.1 11.). 

While supporting the wafer. turn off the vacuum lo robol paddle 1 and remove the 
wafer. 
SVAC I t  0 

Enable Ihe robot theta and paddle motors. 
MEBL I 1 
MEBL 2 1 
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System 2.2. 

Integration: 2.2. I .  

3-Cassette 
2.2.2. 

Robot Paddle Calibration - -. -. .. - - . .- 

Reference the robot theta axis 
MREF I 

Reference Ihe robot paddle axls. 
MREF 2 

Set the station reference llag for !he robot 
SRFL I I 

Rotate the robot paddle axls until paddte 1 is centered over the robot 
MOVR 2 [f 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 
ca~bratcon pin; as paddle one approaches the pcn. decrease the incremenl of 
rotation. 
MOVR 2 [t degrees] 

Set the robot paddle reference pos~tion and paddle 1 cal~bral~on angle 
RPOS 2 I 
MREF 2 
S C A L l  1 0  

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

Save settings. 
SAVE 
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Section D: System Integration D-57 

System 2 3 .  

Integration: 2.3.1. 

Robot Z Axis Calibration 

Center robot paddle 1 over I he center of the robot and set the robot height (z axis) 
to . 1  inches. 
MVPC 1 
MOVA 0 .l 

Rotate the robot theta axis until the robot faces cassette station A. 
MOVR 1 [* 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 lnch calibration block adjacent to the tip of the exlended 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 downv~ard movement should 
be in ~ncremenls of .00lW. 
MOVR 0 [+I- .001] 

Set the robot z axis motor reference position 
RPOS 0 I 

Reference the robot z axls 
MREF 0 

Move the robot z axis to the newly sel zero posit~on. 
MOVA 0 0 

Center paddle 1 overthe robot, then extend it out over the cassette station A; use 
the calibratiorr block lo see if RPOS recorded properly. 
MVPC I 
MOVR 2 180 

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

Raise or lower the robot z axis uritil the height of the paddle's bottom edge is 
equal to Ihe height of the block - as paddle 2 approaches the block downward 
movement must be in increments of .001". 
MOVR 0 [+I- .001] 

Set the paddle offset arid center paddle 1 over the robot 
POFF I 
MVPC 1 

Set default hmits for the robot Z, theta and paddle axes. 
FLlM 0 
FLlM 1 
FLlM 2 

Reset the rob01 z axls brake timeout value. 
SCAL 1 6 2000000 

Save setl~ngs 
SAVE 
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3 DD-58 
i Microvision MVT 7080'"' Wafer Sorter 

System -- 2.4. 

Integration: 2.4.1. 

3-Cassette 

Can Angle Callbration 

Center robot paddle 1 over the robot. prompt a reading of the robt  z axis nega- 
trve Irmit, and move the robot z axls to a height thal equals ils negalivs limit plus -1  
inches 
MVPC 1 
LIMN 0 
MOVA 0 [negative limit + .l] 

Rotate the roboc thela axis until the robot faces cassette station A. 
MOVR 1 (* degrees] 

Center robot paddle 1 over the robot then extend il over casselte station A. 
MVPC l 
MOVR 2 180 

Place a calibration pin in the calibration hole on lop of cassette slatlan A. rotatc 
the robot theta axis in small incremenls until the paddle makes conlact with the 
calibration pin. 
MOVR 1 [k .12 degrees] 

Defrne the world position and set the can angles for a sorter wrlh lhree cassettes 
FWLD 90 
SCAL 2 0 0 
SCAL 10 0 -90 
SCAL 11 0 -140 
SCAL 12 0 140 
XPOS 1 0 
SCAL 1 7 55 
SREF 1 

Test the settings by rotating the paddle end of the robot lo face Ihe aligner 
SPRK 1 

Save setilngs 
SAVE 
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System 2.5. 

Integration: 2.5.1. 

3-Cassette 
2.5.2. 

Section D: System Integration 
D-59 el 

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 [+I- .2 inches] 

Center robot paddle 1 over the robot and rotate the robol theta axis until the 
robot's paddle end faces the aligner. 
MVPC 1 
MOVA 1 0 

Raise the robol z axls to a height above the aligner chuck. 
MOVA 0 3.0 

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

Manually place a wafer onto robot paddle 1. Make sure it IS cenlered 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 [k .005 inches] 

Access the aligner's boltorn panel and loosen the four shoulder bolts I T  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. Rettghten the 
shoulder bolts if they do not have springs. 

Wl i~ le supporting the wafer turn off paddle 1 vacuum 
SVAC 1 1 0 

hlove the aligner x axis in a pos~tive directron. 
MOVR 4 . 2  

Placea calibration pin in 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 calibration pin makes 
contact with robot paddle 1 .  
MOVR 4 [-.02 inches] 

Record the aligner x axis reference posilion, set the alrgner x axis lransfer posl- 
t m ,  and reference the aligner module. 
RPOS 4 1 
XPOS 4 0 
MREF 4 

Pull the calibration pin oul of Ihe aligner's callbration hole and park the aligner. 
SPRK 2 

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

Set default limits for aligner x and lheta axes. 
FLlM 3 
FLlM 4 

Save settings 
SAVE 
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System &!?I Setting Aligner Transfer Positlon 

~nte~ration: 2.6. I .  Center robot paddle 1 over the robot and rotate the robot thelz axis un111 t h e  

3-Cassette robot's paddle end faces the aligner. 
MVPC I 
MOVA 1 0 

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

2.6.3. Exlend robot paddle 1 over the aligner chuck and turn on robot paddle 1 vacuum. 
MOVR 2 180 
SVAC I I 1 

Manually place a wafer onto robot paddle 1. Make sure il IS cenlered over the 
chuck. 

Set the alrgner transfer posttron by repeatedly lowerrng the wafer untd Conlac1 
~41th the aligner chuck is sensed. 
FVAC 2 1 

Set the default transfer heights. 
SCAL 2 2 -.03 
SCAL 2 3 -.DO5 
S C A L 2  4.015 
SCAL 2 5.03 

Save settings. 
SAVE 
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System 2.7. 

Integration: 2.7 t 

3-Cassette 

--9&4? 
(g~@ 

fi , /+:<>-I ..~2 
'I- 

Section D: System Integration D-61 '7 
I 

Aligner Sensor Array Calibration 

Turn on the aligner sensor array illumination 
OUTP 4 100 

Use a small flathead screwdriver to gently turn the potentiometer to maximum 
brighlness; be careful n31 to skip the potentiometer as its maximum range of 
mollon is only 314 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 Ihe 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 [* -051 

Repeat steps 7.4. and 7.5. unt~l the ALND readmg falls behveen 60 and 68 

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

Turn off aligner sensor array ~llurnination. 
OUTP 4 0 

Autocahbrate [he aligner sensor array. 
ALNC I 

Suplxrl the wafer by hand. turn off the aligner chuck vacuum and manually re- 
move the wafer. 
SVAC 2 1 0 

Save settings 
SAVE 
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D-62 MicroVision MVT 7080TF.. Wafer Sorter 

System &al 
Integration: 2.8.1 

Laser Offset -- S m  

Reference all robot axes. 
SREF 1 

Set wafer mapplng algorithm. 
MAPA 2 

To determine the laser offset position, f~rst place a callbration prn in the calibrnlion 
hole on the top of cassette slalion A. Next, posilion a while card or slip of paper 
behind the pin, opvs i te  the robot. Execute the following commands to postlion 
the robot z and theta axes so that the robot laser is aimed at the calibration pin. 
LIMN 0 (relurns riegative Iim~t) 
MOVA 0 [ne~at ive  l imit + .05 inches] 
MOVA 1 90 

Turn on the laser and rolale the robot thela axis until Ihe shad09 of the pln falls 
drectly in the center of the laser beam projected onto the paper. 
LASR 1 
MOVR 1 [t .2] 

Prompt the currenl robot theta position and use 11 to set Ihe laser offset. 
MPOS 1 (returns current posilion) 
SCAL 1 14 [90 -current position] 

Turn the laser off 
LASR 0 

Save the settings. 
SAVE 
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System 2.9. 

Integration: 2.9.1. 

3-Cassette 2.9.2. 

q+q 
Section D: System integration D-63 1 - - , 

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 Ihe wafer back in slot 2. 

Map the cassette 
MAPC 10 

Prompl a return of the mapping data over a spec~fied range of mapping angles. 
SCAN 10 -2 4 . 2  

Study the returned mapptng angles and the~r corresponding data. Determine at 
which mapping angles the cassette was correctly mapped. From among the angles 
lhat mapped correctly, select a 1 degree range that lies midway belween Ihe 
highest and lowest angles (lowest = I .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 
-1.8 
-1.6 
-1.4 
-1.2 
-1.0 
-.8 
- .6  
-.4 
-.2 
1 .o  
1.2 
1.4 
1.6 
I .8 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 

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 Ihe cassetle and check the accuracy of returned data. 
MAPC 10 

Save the setl~ngs 
SAVE 
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Microvision MVT 7080T": Wafer Sorter 

System 
Integration: 

2.10. Mapping Setup: Cassette Sptior16 

2.10.1. Place a full cassette on cassette stat~on 0. Remove the wafer ~n 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 angles. 
SCAN 11 -2 4 . 2  

Study the returned mapping angles and their corresponding data. Deterrnme at 
which mapplng angles the casselte was correctly mapped. From awing lhe angles 
that mapped correctly, select a 1 degree range that hes mrdway between rhe 
highest and lowest angles (lawest = 1.4 and highest = 3.2). Use the high and lnrv 
angles from within this range (low = 1.8 and high = 2.8) In the following proce- 
dures. 

0000000000000000000000000 
0000000000000000000000C00 
0000000000000000000000C00 
0000000000000000000000C00 
0000000000000000000000OO0 
OOOOOOOOOOOOOOOOOOOOOOCOO 
0000000000000000000000C00 
0000000000000000000000O0 
0000000000000110000010C00 
0011101000001110100010010 
1010001101100110100100100 
1011101001111110100100111 
1111111111111111111111111 
1111111111111111111111111 
1 1 l l l l l l 1 l l l l l l t l l l l 1 1 1 1 1  
f l l l l l l l t l l l l l f l l l l l t l l l l  
1 1 1 1 1 1 1 1 1 7 1 1 1 1 f 1 1 1 1 i l f l l 1  
1 l l l l l l l l l l l l l f l l l l l I l l l t  
l l l l l l l l l l l l l t l l l l l l l l l l l  
1111111111111111111111111 
111111111111111111111111? 
l f l l l l l l l 1 l l l l l l l l l l l ~ l l t  
10101110010111101001fOlll 
0010011001001100110100100 
OOOOOOOOOOOOOOO?OOOlOOlOD 
0000000000000000000000C00 

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

Set the h~gh  mapping angle 
SCAL 1 I 2 [high angle value] 

Auto calibrate Ihe best mappirq start position 
MAPH 1 I 

Map the cassette and check the accuracy af returned data 
MAPC 11 

Save the selr~ngs 
SAVE 
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- 
System 2.11. 

Integration: 2.11.1. 

3-Cassette 2.11.2. 

Section D: System Integration D-65 ? 
Mapping Setup: Cas.se_tte Station C 

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

Calibrate fhe 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. 
SCAN 12 -2 4 .2  

Study !he relurned mapping angles and lheir correspond~ng data. Determine at 
which mapping angles the cassette was correctly mapped. From among the angles 
thal mapped correctly, select a 1 degree range that l ~es  midway belween the 
highest and lowest angles (lowest = 1.4 and highest = 3.2). Use the high and low 
angles from with~n th~s range (low = 1.8 and high = 2.8) in the followmg proce- 
dures. 

0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000110000010000 
0071101000001110100010010 
1010001101100110100100100100100 
10111010011111101001001?1 
l l l l l l l l l l l l l l 1 l l l l l l l l l l  
1111111111111111111111111 
l l l l ? ? l l l l ? l l l l l l l 1 l l l l t l  
111111111111111l111111171 
l l l l l l l l l l l l l l l t l l t l l l l l l  
11111111111111111111111~1 
1111111111111111111111111 
l l l l l l l l l l l l l l l l l l l l 1 1 1 ? 1  
l l l l l l l l l l l l l l l l l l l l l l l l l  
l l l l l l l l t l l l l l l l l l ? l 1 1 1 1 1  
1010111001011110100110111 
0010011001001t00110100100 
0000000000000001000100100 
0000000000000000000000000 

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

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

Auto calibrate the best mapp~ng start position 
MAPH 12 

Map the casselte and check the accuracy of retul ned data. 
MAPC 12 

Save the settlngs 
SAVE 
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System 2-12: 

Integration: 2.12.1 

Setting Wafer Transfer Positions: Cassette StatjonA -- 
Place a cassette wilh wafers in positions 1. 2. 24 and 25 onto casselle slat~on A. 

Map I he casselle. 
MAPC 10 

Find the negative limit and move the robot z axls to a posit~on sllghlly above 11. 
LIMN 0 
MOVA 0 [negative limit + .1] 

Exlend robot paddle 1 into the cassette below wafer 1 
W E 0 0  10 1 1 

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

Remove paddle 1 from the cassette. 
WOOR 1 0 1  1 

Establish robot paddle 1 offset. Repeal the following procedure (12.8. - 12.13.) 
untrl paddlo 1 IS centered belween wafers 1 and 2. 

Move the robot z-axis to the wafer 2 drop-off height 
WDOO 10 2 1 

Disable the robot theta axis motor 
MEBL 1 0 

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

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

Manually swing robot paddle 1 out of the cassette and center 11 over the ruk,~ 

Enable the robol theta axis motor. 
MEBL 1 1 

Check 1 adjust 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 25 1 

D~sable the robol theta axis motor. 
MEBL 1 0 

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

Adjust Ihe wafer pitch. 
SCAL 10 17 [+ .0001] 

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

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: 

Setting Wafer Transfer Positions: Cassgte Station .B 

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

Map the cassette. 
MAPC 11 

Fmd the negative limit and move the robot z axis to a position slightly above it. 
LIMN 0 
MOVA 0 [negative lirnlt + . I )  

Extend robat paddle 1 info the casselte below wafer 1 .  
W E 0 0  11 1 1 

Repeatedly raise robot he~ght unhl vacuum contact with wafer 1 is sensed 
FVAC 11 1 (repeat until conlact is made) 

Remove paddle 1 from the cassette 
WOOR 11 1 1 

Establish robot paddle 1 offset. Repeat the following procedure (73.8. - 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 2 1 

Disable the robol theta axts motor 
MEBL 1 0 

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

Adjust paddle 1 offset position 
SCAL 11 6 [k ,0031 

Manually swlng robot paddle 1 out of the cassette and center I! over [he robol 

Enable the robot theta axis motor. 
MEBL 1 1 

Check I 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 [he wafer 25 drop-off height. 
WDOO 11 25 1 

Disable the robot theta ax6 motor 
MEBL 1 0 

Manually swlng robot paddle 1 into the cassette between wafers 24 acd 25. 

Adjust the wafer pitch. 
SCAL 11 17 [* .0001) 

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

Enable robot theta-axis. 
MEBL 1 1 

Map the casselte and check results for accuracy. 
MAPC 11 

Save Selt~ngs. 
SAVE 
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Microvision MVT 7080r:.Wafer Sorter 

Setting Wafer Transfer Positions: Cassette Station= 

Pbce a cassette w~ th  wafers in pos~tions 1, 2, 24 and 25 onto cassette stallon C. 

System 
Integration: 

Map the cassette 
MAPC 12 

F~nd  the negative lirn~t and move the robol z axis to a posit~on slightly above 11 
LIMN 0 
MOVA 0 [negative limit + . I ]  

Extend robot paddle 1 mto the cassette below wafer 1. 
WE00 12 1 1 

Repeatedly raise robot height until vacuum contact wilh wafer 1 IS sensed 
FVAC 12 1 (repeat until contact is made) 

Remove paddle 1 from the cassette. 
WOOR 12 1 1 

Establish robot paddle 1 offset. Repeat the following procedure (14.8 - 1.1 13.)  
unt~l paddle 1 is cenlered between wafers 1 and 2. 

Move the robol z-axis to the wafer 2 drop-off height 
WOO0 12 2 1 

Disable the robol theta ax6 motor 
MEBL 1 0 

Manually swing robot paddle 1 into cassette behveen wafers 1 and 2 

Adjust paddle 1 offset position. 
SCAL 12 6 [i .003] 

Manually swlng robot paddle 1 out of the cassetlc and center 1t over the r o b t  

Enable the robot theta axls motor. 
MEBL I I 

Check I adjust wafer p~tch. Repeat the following procedure (14.15. - 14.21 . ]  ~ 1 1 1 1 1 1  

paddle 1 is centered between wafers 24 and 25 

Move [he robot z-axis lo the wafer 25 drop-off heighl 
WDOO 12 25 1 

Disable the r o b !  theta axis motor 
MEBL I 0 

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 casselte and center over robot 

Enable robot theta-axis. 
MEBL 1 I 

Map the cassette and check results foraccuracy. 
MAPC 12 

Save Settings. 
SAVE 
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Section D: System Integration D-69 

System 
Integration: 

3-Cassette / 
Bright Light 

3-Cassette i Bright Llght System Setup & Integration Sequence: 

Initial Power-Up & Hardware Cheek: 

. . . . . . . . . . . . . . . . . . . . . . . . .  1.1.0. System Power-Up 

1.2.1. Controller Board Board 1 Tesl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 
1.2.2. Controller Board Board 2 Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 

1.3.1. Main System Vacuum Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.3.2. Robot Paddle Vacuum Test 71 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.3.3. Aligner Chuck Vacuum Test 71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.3.4. Bright Light Chuck Vacuum Test 72 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.3.5. Wafer Flipper Vacuum Test 72 

1.4.1. Robol Module Reference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73 
1 .4.2. Aligner Module Reference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73 
1.4.3. Aligner 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 
1.4.7. Bright Light Illumination Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74 

System Integration: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.1 0. Cassette Stat~on Leveling 75 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.2.0. Robot Paddle Calibration 76 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.3.0. Robol Z Axis Calibration 77 

2.4.0. Can Angle Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.5.0. Aligner Calibration 79 
2.6.0. Seltmg Aligner Transfer Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 
2.7.0 Aligner Sensor Array Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 

. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.8.0. Laser Offset Setup .... 82 

2.9.0. Mapping Setup: Cassette Station A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83 
2.1 0.0. Mapping Setup: Cassette Station B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84 
2.11.0. Mapping Setup: Cassette Station C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85 

2.12.0. Transfer Positions: Cassette Station A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.1 3.0. Transfer Positions: Casselte Station El 3 7  

2.14.0. Transfer Positions: Cassette Slation C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88 

2.15.0. Joystick Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89 
. . . . . . . . . . . . . . . .  2.16.0. Bright Light Leveling &Transfer Heights (without Wafer Flipper) 90 

. . . . . . . . . . . . . . . . . .  2.17.0. Bright Light Leveling & Transfer Heights (with Wafer Flipper) 92 
2.18.0. Wafer Flipper Leveling & Transfer Positions . . . . . . . . . . . . . . . . . . . . . . . . . . . .  94 
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. -- 

System 
--- 

Initial Power-Up 8 Hardware Check: 3- Cassette wi th Bright Light 

Integration: 

3-Cassette I 1y. 

Bright Light 1.1.1. Set the controller OnlOff switch to [he On pw~ t ion  

Make sure €-Stop is pulled out and turn the system OnlOff switch clockw~se as fa1 
as it wdl go to power up the controller - note lhat Ihe OnlOff switch will return to a 
position midway between the Off and On labels. Wait 20 seconds and again lc~rri 
the system OnlOff swilch clockwise as far as it will go to activate system motor. 

Power-up the VGA color momtor. 

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

Once Windows NT has loaded, a Welcome window will appear, pfoniptmg the 
operator for a user name and password: enter these in the appropriate baxes and 
verify that WORKSTATION 1s d~splayed in the box labeled From:. Select the OK 
button lo prompt the display of the Windows NT Desktop wir~dow 

W ~ l h ~ n  the Wlndows NT Desktop locate and select (double click) the Host N T m n  
to prompt the display of the HOSI NT window. The system is now ready to accept 
host commands at the command Irne. 

Control!i%~ Board 1 (Master) 
Swilch to controller channel 1 and perform self d~agnostic test: a relurn of 0 
ensures that serial connections to controller board 1 are sound. 
CHAN I -- 
SELF 

Cotitroller Board 2 (SSve) 
Sw~tch lo controller channel 2 and perfom self diagnostic tesl: a relurn of O 
ensures that ser~al connectrons to controller board 2 are sound. Switch back lo  
controller channel 1.  
CHAN 2 
SELF 
CHAN I 

Maln Vacuum Teg 

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

Oetach the vacuum line from the back of the sorter chass~s Turn the sensor 
adjustment screw CW until the LEO turns on. then CCW until the LED (urns ofl. 

Reallach the vacuum line to the back of the sorter chass~s and ver~ly that the LED 
turns on. 

Prompt the currenl hardware sensor slatus of the controller. 
HWST 

Oetach the mam vacuum Ime from the sorter chass~s. 

Again, prompt the current hardware sensor status of the controller: the returned 
values should be different lhan those returned In step i .3.1.4. 
HWST - 

Robot Paddle Vacuum Test - 
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Section D: System Integration D-71 7 
System 
Integration: 1.3.2.1. Aclwate paddle ? vacuum 

SVAC 1 1 I 

3-Cassette / 1.3.2.2. Adjust paddle 1 vacuum sensor: I )  [urn vacuum adjustment screw CW until LED 
Bright Light turns off; 2) turn vacuum adjustment screw ccw until LED turns on; 3) turn vacuum 

adjustment screw CW until LED turns off. 

t .3.2.3. Deact~vate paddle 1 vacuum. 
SVAC I I 0 

1.3.2.4. Ac~ivate paddle 2 vacuum. 
SVAC 1 2 1 

'r.3.2.5. Adjust paddle 2 vacuum sensor: 1) turn vacuum adjustment screw CW until LED 
A turns off; 2) turn vacuum adjustment screw CCW until LED turns on; 3) turn vacuum 

adjustmenl screw CW until LED turns off. 

1.3 2.6. Deactivate paddle 2 vacuum 
SVAC 1 2 0 

i 3.2.7. Place a small wafer on paddle 1 and initiate vacuum test to prompt turn-on value 
(left) and turn-off value (right). 
VACT 1 1 

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

1.3.2.9. Place a small wafer on paddle 2 and in~tiate vacuum test to prompt turn-on value 
(left) and turn-off value (right). 
VACT 1 2 

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

1.3.3. AJgner Chuck Vacuum 

1.3.3.1. Activate aligner chuck vacuum. 
SVAC 2 1 1 

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

1.3.3.3. Deactivate aligner chuck vacuum 
SVAC 2 1 0 

1.3.3.4. Place a small wafer on aligner chuck and initiate a vacuurn test to prompt turn-on 
value (left) and turn-off value (right). 
VACT 2 1 

1.3.3.5. Turn aligner vacuum sensor adjustment screw and repeat vacuum test until turn- 
on and turn-off values are 35000 (* 5000); remove wafer. 

1.3.3.6. Replace aligner back cover 
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System 1.3.4. Bright Light Vacuum 

1ntegrati0n: I 3.4.1. Remove the guard on the brighl hyht by unscrewing the three mJ fasteners 

3-Cassette / 1.3.4.2. Remove !he access panel from the br~yhr hghl gimbal housing - this pmel  is 

Bright Light distinguishable by 11s two threaded sensor access holes. The br~ghl  hqht vacuum 
sensor is located on the lelt side of the rnodule while the flipper vacuum sensor is 
located on the rrght. 

h.; 1.3.4 3. Position the bright hghl chuck until it appears level 
MOVR 7 t 
MOVR B + 

1 3.4.4 Place a small wafer on the br~ght light chuck and ln~tlale a vacuum test to prompt 
turn-on value (left) and turn-off value (r~ght) + -- VACT 3 I 

1.3.4.5. Turn brrghl liyhl vacuum sensor adjustmenl screw and repeal vacuum lest unl~l  
turn-on and turn-off values are 35000 (t 5C00); remove wafer. 

Wafer Flipper Vacu_u.a 

Remove the access panel from the bright light glmbal housing - th~s  panel 1s 
distinguishable by its tV40 threaded sensor access holes. The bright light vacuum 
sensor is located on the left sideof the module while the flipper vacuum sensor IS 

located on the right. 

Switch to conlroller channel 2. -. 

CHAN 2 

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

Place a wafer over the vacuum pork of the fhpper and hold it mlo p3s1tion r-j~th 
your hand 

Place a wafer over the vacuum ports of [he flipper and hold ~t lnlo posirlon by 
hand. Initlate a vacuum test to prompl turn-on value (left) and turn-off value 
(right). 
VACT 3 2 

Turn flipper vacuum sensor adjustmen! screw and repeal vacuum test untrl turn- 
on and turn-off values are 50000 (+ 5000); remove wafer. 

Park the bright light module 
SPRK 3 

Switch lo controller channel 1 
CHAN 1 
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D-73 7 
Section D: System integration 

System 1.4.1.. Reference ~ o b o t  Module 

integration: 1.4.1.1. Reference robot theta axis. 

3-Cassette 1 MREF 1 (make sure i l  references in all four quadrants) 

Bright Light 1.4.1.2. Disable robot paddle axis motor. 
MEBL 2 0 

1.4.1.3. Manually swing the robot paddle over the robol, record position, enable robot 
paddle axis motor, and reference robot paddle axis. 
RPOS 2 1 
MEBL 2 1 
MREF 2 

.I.' 

1.4.1.4. Reference robot z axis. 
MREF 0 

1 s  Reference Aligner - ,----- Module 

1.4.2.1. Reference aligner lhela and x-axes molors 
MREF 3 
MREF 4 

1& 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 \he screen) 

1.4.3.2. Stop the scrolling and turn off the illumination. 
ESC (stops the scrolling) 
OUTP 4 0 

1.4.4, Check the upper light source on  the-wafer IighJ 

1.4.4.1. Turn on thelight above the acrylic block 
OUTP 5 100 

1.4.4.2. Turn off the light source. 
OUTP 5 0 

I& Check the lower l iqhlsource on  the wafer llm 

1.4.5.1. Turn on the light source below the light shield 
OUTP 10 100 

1.4.5.2. Turn off the light source. 
OUTP 10 0 
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Microvision MVT 70801's' Wafer Softer 

System 
Integration: 

=,6, Reference Bright Liaht Mo_duJe 

1.4.6.1. Reference all bright hght and fl~pper axes .. - 

3-Cassette I MREF 7 
MREF 8 

Bright Light MREF 9 
MREF 19 

1.4.6.2. Reference bright hght station. 
SREF 3 

8right Light lllurninalion Check 

1.4.7.1. Turn high-intens~ty larnp on then off. 
OUTP 6 100 
OUTP 6 0 
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System 

Section D: System integration D-75 

System Integration: 3-Cassette wilh Bright Light 

Integration: 

3-Cassette / 2.7. 

Bright Light 2 1 . 1  On the underside of the sorter chassis, locate each casselte station's respectwe 
access nort and loosen the four fasteners located there. 

Remove 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 not 
touching the bottom of their station. 

Raise the robot z axis. 
MOVA 0 -35 

Disable the robot theta and paddle motors. 
MEBL I 0 
MEBL 2 0 

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

Manually rotate the robot theta axis to sw~ng paddle t 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 wh~ch 
casselte station is the highest; proceed to level that station first. 

Place three leveling blocks around the edge of the highest cassette station. Manu- 
ally swing the wafer over the casselte station. Lower the robot z axis until the 
underside of the wafer makes contact with one of the blocks. 
MOVR 0 [- ,0011 

Adjust the three set screws under the station unl~l  the wafer makes equal contact 
with all three blocks. Once the station is level, rolale the set screw located clos- 
est to the robot clockwise (CW) 114 turn. 

Manually swing paddle 1 and the wafer away from the stallon. Begmning w~th the 
two fasteners sltuated farlhest from the robot and proceeding in small increments, 
retighten the four fasteners located on the underside of Ihe pedestal. 

Manually swing paddle 1 and the wafer back over the slation and use the blocks 
to ensure that it is still level. Repeat the leveling procedure ~f necessary. 

Manually swing paddle 1 and the wafer over the next statron, keeping the same 
r o b 1  z height, and perform the leveling procedure described above (2.1.9. - 
2.1.1 I . ) .  

While supporting the wafer, turn off the vacuum to r o b t  paddle 1 and remove the 
wafer. 
SVAC I I 0 

Enable the robot theta and paddle motors. 
MEBL 7 1 
MEBL 2 1 
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System 2.3. 

Integration: 2.3.1. 

3-Cassette I 
Bright Light 

D-77 
Seclion D: System Integratron 

Robot Z Axis Calibration 

Center robol paddle 1 over the center of the robot and set the robot height (z axis) 
lo . 1  inches. 
MVPC 1 
MOVA 0 .I 

Rotate the robot theta axis until the robof faces cassette station A. 
MOVR I [k degrees] 

Extend paddle 1 out over casselte slation 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 lip of the extended robot paddle. 
Raise or lower the robol z axis until the height of the paddle's bollom edge matches 
that of the block - as paddle 1 approaches the block downward movement should 
be in increments of .001". 
MOVR 0 [+I- .001] 

Set the robot z axis motor reference position. 
RPOS 0 I 

Reference the robot z axis. 
MREF 0 

Move the robot z axis to the newly set zero pos~tion. 
MOVA 0 0 

Center paddle 1 over the robot, then extend it out over the cassette stallon A; use 
the calibration block to see if RPOS recorded properly. 
MVPC I 
MOVR 2 180 

Center paddle 2 over the robot, lhen extend it out 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 ol  the block - as paddle 2 approaches the block downward 
movement must be in increments of .001". 
MOVR 0 [ + I -  ,0011 

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

Set default limits for the robol Z, lheta and paddte axes. 
FLlM 0 
FLlM 1 
FLlM 2 

Reset the robol z axis brake timeoul value. 
SCAL 1 6 2000000 

Save settings 
SAVE 
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71' D-78 MicroVis im M V T  i0801-.Wafer Sorter 

System 24. 
Integration: 2.4.1. 

3-Cassette / 
Bright Light 

Can Angle-C-ahbration 

Center robot paddle 1 aver the robal, prompt a reading of the robot z axis neqa- 
tive limit. and move the robot z axis to a height that equals ~ l s  negat~ve hmit plvs . I  
inches. 
MVPC 1 
LIMN 0 
MOVA 0 [negative limit + .I] 

Rotate the rob01 theta axis unlil the robot faces cassette stalion A 
MOVR 1 [k degrees] 

Center robol paddle 7 over the robot then extend it over cassette slation A. 
MVPC 1 
MOVR 2 180 

Place a calibratioci pin in the calibration hole on lop of cassel[e stallon A. r o l m  
Ihe robot theta axis in small increments until the paddle rnakes contact with the 
calibratron pin. 
MOVR 1 [k 3 2  degrees] 

Def~ne [he world pos~ l~on and sel the can angles lor a sorter wllh three cassalres 
and a br~yht light module: 
FWLD 90 
SCAL 2 0 0 
SCAL 3 0 140 
SCAL 10 0 -90 
SCAL 11 0 -140 
SCAL 12 0 90 
XPOS 1 0 
SCAL 1 7 55 
SREF 1 

Test the settings by rotating the paddle end of the robot to face lhe aligner 
SPRK 1 

Save settings. 
SAVE 
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System 2.5. 

Integration: 2.5.1 

3-Cassette / 
Bright Light 2.5.2. 

1_'1 
Section D: System Integration D-79 - 1 

Aligner Callbratinn 
. . - . . - . - - . - 

Reference all aligner axes. 
SREF 2  

Move aligner x axls until the chuck is positioned over Ihe center of the module. 
MOVR 4 [+I- .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 1 0 

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

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

tvlanually 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 conlac! with !he aligner 
chuck. Do not 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 bolts if they do 
no1 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 [hey do not have springs. 

While supporting Ihe wafer turn off paddle 1 vacuum. 
SVAC 1 1 0 

Move the aligner x axis In a posit~ve direction. 
MOVR 4 .2  

Place a calibration pin in the callbration 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 calibration pm makes 
contact with robot paddle 1. 
MOVR 4  [--02 inches] 

Record the aligner x axis reference position, set the aligner x axis transfer posi- 
lion, and reference the aligner module. 
RPOS 4  1 
XPOS 4  0 
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 over the robot. 
MVPC 1 

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

Save seltings. 
SAVE 
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System 
Integration: 

M~croVis ion MVT 7080T"! Wafer Sorter 

3: Transfer Position 

2.6. I .  

3-Cassette I 
Bright Light 

Center robol paddle 1 over the robot and rotale Ihe robot thela axis until the 
robot's paddle end faces the aligner. 
MVPC 1 
MOVA 1 0 

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

Extend robot paddle 1 over Ihe aligner chuck and turn on robol paddle 1 vacuum 
MOVR 2 180 
SVAC 1 1 1 

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

Set the aligner transfer position by repealedly lowerrng the wafer unt~l contact 
wdh Ihe aligner chuck is sensed. 
FVAC 2 1 

Set the default transfer heights. 
SCAL 2 2 -.03 
SCAL 2 3 -.OD5 
SCAL 2 4.015 
SCAL 2 5.03 

Save seltings. 
SAVE 
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System 2!7. 
Integration: 2.7.1. 

3-Cassette / 
Bright Light 2.7.2. 

E7 
Section D: System Integration D-8 I ; 

Aligner Sensor Array Callbration 

Turn on the aligner sensor array illurninat~on 
OUTP 4 100 

Use a small flat head screwdriver to gently turn the potentiometer to rnaximum 
brightness; be careful not to strip the potentlometer as its rnaximum range of 
motion is only 314 turn. 

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

Prompt a display of the wafer edge location w~th  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 ~llumination. 
OUTP 4 0 

Aulocalibrale the al~gner sensor array. 
ALNC I 

Support the wafer by hand. turn off the aligner chuck vacuum and manually re- 
move the wafer. 
SVAC 2 1 0 

Save seltings 
SAVE 
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D-82 MicroVision MVT 7080T1:Wafer Sorter 

System 2.13. 

Integration: 2.8.1 

3-Cassette J 
Bright Light 2.8.2. 

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 p ~ n  in the calibrat~on 
hole on Ihe lop of cassette station A. Next, position a wh~te card or sllp of paper 
behind the pin. opposite the robot. Execute the following commands to pos~t~on 
the robot z and theta axes so that the robot laser IS aimed at the callbralion pln. 
LIMN 0 (returns negative limit) 
MOVA 0 [negative limit + .05 inches] 
MOVA 1 90 

Turn on the laser and rotate the r o k f  thela axls until Ihe shadol:, of the (,In falls 
directly in the center of the laser beam prolecled onto fhe pager. 
LASR 1 
MOVR 1 [t .2] 

Prompt the current robot theta position and use i t  to set the laser alfsel 
MPOS 1 (returns current pos~t~on) 
SCAL 1 14 [90 - current position] 

Turn !he laser off 
LASR 0 

Save the settings 
SAVE 
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D-83 'm 
Section D: System Integration 

System 2.9.  

Integration: 2.9.1. 

3-Cassette / 2-9.2, 

Bright Light 

Mapping Setup:.Cassette-rtatlo~A 

Place a fuH 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. 

hlap the cassette 
MAPC 10 

Prompt a return of Ihe mapping data over a specified range of mapp~ng angles. 
SCAN 10 -2 4 -2 

Study the returned mapping angles and their corresponding dara. Determine at 
which mapping angles the casselte was correctly mapped. From among the angles 
that mapped correctly, select a 1 degree range that hes midway beiween 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 lollowmg proce- 
dures. 

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 

tdap the cassette and check the accuracy of returned dala 
MAPC 10 

Save the settings 
SAVE 
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D-84 UicroVision MVT 708OTV Wafer Sorter 

System 2.10. Mapping Setup: Cassette Statig~EJ 

Integration: 2.10.1. Place a full casselte on cassette station 8. Rernove the wafer in slot 2. 

3-Cassette 1 Calibrate the mapping set up. 
Bright Light MAPS 11 

2.10.3. Put Ihe wafer back ~n slot 2. 

2.10.4. Map !he cassette. 
MAPC 11 

2.10.5. Prompt a return of the mapping data over a specified range of mapping angles. 
SCAN 11 -2 4.2 

"5;.i? 
- 2.10.6. Study Ihe returned mappirig angles and their correspoMldlr5g data. Determine a1 

wh~ch mapping angles the cassette was correctly mapped From arnong the angles 
that mapped correctly. select a 1 degree range that lies midway between llie 
h~ghest and lowest angles (lowest = 1.4 and h~ghest = 3 2). Use Ihe h ~ g h  and low 
angles from w ~ t h ~ n  this range (low = 1.8 and h~gh  = 2.8) In the followmg proce- 
dures. 

-2.0 
- 1.8 
-1.6 
-1.4 
-1.2 
-1.0 
-.8 
-.6 
- .4  
-.2 
1 .o 
1,2 
1.4 
1.6 
1 .B 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 

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

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

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

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

2.10.1 1. Save the settirys 
SAVE - 
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- 
System 
Integration: 

3-Cassette / 
Bright Light 

"I 

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 I 2  

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. 
SCAN 12 -2 4 . 2  

Study the returned mapping angles and lhe~r corresponding data. Determme at 
which mapping angles the cassette was correctly mapped. From among the angles 
that mapped correctly, select a 1 degree range lhal lies midway between !he 
highest and lowest angles (lowest = 1.4 and highest = 3.2). Use Ihe high and low 
angles from wilhtn th~s range (low = 1 8 and high = 2.8) in the followmg proce- 
dures. 

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

Set the h~gh  mapping angle 
SCAL 12 2 [high angle value] 

Auto calibrate the best mapping slart position. 
MAPH 12 

Map t h e  cassette and check the accuracy of returned data. 
MAPC 12 

Save the sett~ngs 
SAVE 
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Microvision MVT 708OT"' Wafer Sorter 

-- 
Selling Wafer Transfer Positions: Cassette Station A System 

Integration: Place a cassette with wafers in positions 1. 2. 24 and 25 onlo cassette station A 

3-Cassette I 2.12.2. 

Bright Light 
Map the casselte. 
MAPC 10 

Find the negative lirnil arid move the robol z axis lo  a posilion slighlly above i l  
LIMN 0 
MOVA 0 [negative limit + .1] 

Extend robol paddle 1 into the cassette below wafer 1 
W E 0 0  10 1 1 

Repeatedly raise robot height until vacuum contacl w~ th  wafer 1 is sensed 
FVAC 10 1 (repeal until contact is made) 

Remove paddle I from the cassette. 
WOORlOl  1 

Establish rob01 paddle 1 offset. Repeat the following procedure ( 12.9. - 12.13.) 
until paddle 1 is centered between wafers 1 and 2. 

Move the robot z-axis lo the wafer 2 drop-off he~ght 
WDOO 10 2 1 

Disable the robol theta axis motor. 
MEBL 1 0 

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

Adjusr paddle 1 offset position. 
SCAL 10 6 [k .003] 

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

Eriable Ihe robot theta axis motor. 
MEBL 1 1 

Check I adjust wafer pitch. Repeat the following procedure (12.15. - 12.21 . )  until 
paddle 1 rs centered between wafers 24 and 25. 

Move the robol z-axis to the wafer 25 drop-off height. 
WDOO 10 25 1 

Disable the robol thela axis motor. 
MEBL 1 0 

Manually swjng robot paddle 1 into the casselte between wafers 24 and 25. 

Adjust the wafer pitch. 
SCAL 10 17 [* ,0001) 

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

Enable robot theta-axis. 
MEBL 1 1 

Map Ihe cassette and check results for accuracy 
MAPC 10 

Save Settings. 
SAVE 
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D-87 '3 
Section D: System Integration 

System 2.13. 
Integration: 2.13.1. 

S e e g  Wafer Transfer Positions: Cassette Station B 

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

3-Cassette / 2.13.2. 

Bright Light 
Map the cassette 
MAPC 11 

Find the negative limit and move the robol z axis to a position slighlly above i t .  
LIMN 0 
MOVA 0 [negative limit + . l ]  

Extend robot paddte 1 mto the cassette below wafer t 
W E 0 0  11 1 1 

Repeatedly raise robot height until vacuum contact with wafer 1 is sensed. 
FVAC 11 1 (repeat until contact is made) 

Remove paddle 1 from the cassette 
woof?  11 1 1 

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

Move the robol z-axis to the wafer 2 drop-off height. 
WDOO 11 2 1 

Disable the robot theta axis motor. 
MEBL 1 0 

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

Adjust paddle 1 offset position. 
SCAL 11 6 [* .003) 

t~lanually swing robot paddle 1 out of the cassette and center i t  over the robot 

Enable the robot theta axis motor. 
MEBL 1 1 

Check I adjust wafer pilch. Repeat the following procedure ( 13.15. - 13.27 . )  until 
paddle 1 is centered belween wafers 24 and 25. 

Move the robot z-axis to I he wafer 25 drop-off height 
WDOO 11 25 1 

Disable the robot theta axis motor. 
MEBL 1 0 

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

Adjust the wafer pitch. 
SCAL 11 17 [r .0001] 

Manually swing paddle-axis out of casselte and cenler over robot 

Enable robot theta-axis 
MEBL 1 1 

Map the cassette and check results for accuracy. 
MAPC 11 

Save Settings 
SAVE 
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Microvision MVT 7080TL! Wafer Sorter 

System 
Integration: 

3-Cassette / 2.14,2, 

Bright Light 

Setting Wafer Transfer Positions: C a s ~ e ~ S t a l l o n  C 

Place a casseltewith wafers in positions 1 .  2. 24 and 25 onto cassette station C 

Map the cassette 
MAPC 12 

Fmd the negative limit and move tlre robot r axis to a ps j l i on  siqhlly aL3ve 11.  
LlMN 0 
MOVA 0 [negative limit + .l] 

Extend robot paddle 1 into [he cassette below wafer 1 
W E 0 0  12 1 1 

Repealedly raise robol height unt~l vacuum contact with wafer 1 1s senscd 
FVAC 12 1 (repeat until contact 1s made) 

Remove paddle 1 from the cassette. 
WOOR 12 1 1 

Establish robot paddle 1 offset. Repeat the followmg prccedrrre (14.8. - 14 13.) 
until paddle 1 is cenlered between wafers 1 and 2. 

Move lhe robot z-ax~s to the wafer 2 drop-off height. 
WDOO 12 2 1 

Disable the robol theta axis nlotor 
MEBL 1 0 

Manually swing robot paddle 1 Into cassene between wafers 1 and 2. 

Adjust paddle 1 offset position. .- 

SCAL 12 6 [? .003] 

Manually swing robot paddle 1 out of the casselte and center 11 over the robot 

Enable the robot theta axis motor. 
MEBL 1 1 

Checkladjust wafer pilch. Repeat the following procedure (14.15. - 14.21.) uhl~l  
paddle 1 is centered between wafers 24 arrd 25. 

Move the robot z-axis 10 the wafer 25 drop-off height. 
WDOO 12 25 1 

Disable the robot theta axis motor. 
MEBL I 0 

Manually swing robot paddle 1 into the cassette belween wafers 24 and 25. 

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

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

Enable robot theta-axis. 
MEBL I 1 

Map the cosselte and check results for accuracy. 
MAPC 12 

Save Settings. 
SAVE 
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System 2.1% 
Integration: 2.15.1. 

Section D: System Integration D-89 I 

Joy-stick Calibrallon 

Exit Host NT software and start workstalion software 

Enable the brrght light option in the system setup screen. 

Exit and re-enter the workstation software. 

Select setup from the main tool 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 to calibrate the joystick. 

Click yes to accept the joystick calibration and exit the window. 

Exit Workstation software. 
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Microvision MVT 7080T'-! Wafer Sorter 

System 
Integration: 

8right Light 
2. i 6.2. 

Bright - Light -- Leveling-& Transfer Heights (without WaferFlipper) 

Make sure guard has been removed and the vacuum sensitivity is set correclly. 
The mapping and transfer heighls of the statlons should already IS sel up. The 
robot can angles should also be set. 

Increase the software lirnlts: 
LIMP 7 720 
LIMP 8 720 
LIMN 7 -720 
LlMN 8 -720 

Remove a wafer from a casselte wrth the roSot. 
WELR 10 2 1 

Move the robot to the Z transfer pos~tlon of the br~ght Irght. 
WLOO 3 1 1 

Position the brrght ligh! chuck until rt appears level 
MOVR 7 * 
MOVR 8 r 

Disable the rheta axls and manually move the wafer on paddle one over the bflnhl 
light chuck. 
MEBL 1 0 

Raise or lower the Z axis of the robot until the bottom surface of the ~vafer IS close 
lo the top surface of the bright light chuck. 
MOVR 0 * .001 

Make fine leveling adjustments of the bright light chuck. There should be an even 
gap between the surfaces of the chuck and wafer. 
MOVR 7 c 
MOVR 8 c 

Manually move the wafer over the center of the roSot. 

Set the transfer positions of the bright light and refel-ence the motors 
RPOS 7 1 
RPOS 8 I 
MREF 7 
MREF 8 

Check to see i f  the chuck parks itself at the correct position. 
SPRK 3 

Make sure the lransfer positions are a1 their default positions: 
SCAL 3 2 -.02 
SCAL 3 3 -.01 
SCAL 3 4 .O1 
SCAL 3 5 .03 

Manually move the wafer over the brighl light chuck 

Set the bright light lransfer heighl - repeat until contact is made. 
FVAC 3 

Enable the theta axls on the robot and remove the wafer from the brrghl hghr 
chuck. 
MEBL I 1 
WOLR 3 1 1 
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D-92 MicroVision MV1 7080Ti: Wafer Sorter 

System 2117: 
Integration: 2.17.1. 

3-Cassette / 
Bright Light 

2.17.2. 

Bright Light Leveling &Transfer Heiqhts (with Wafer Flipper) 

Make sure guard has been removed and the vacuunl sensitivity IS sel cotfer;tly. 
The mapping and transfer heights of the stations should already IS sel up. The 
robot c ~ n  angles should also be set. 

Switch lo coritroller channel 2 .  
CHAN 2 

Increase the software limits: 
LlMP 7 720 
LlMP 8 720 
LlMN 7 -720 
LlMN 8 -720 

Sw~tch lo  controller channel 7 .  
CHAN 1 

Remove a wafer frorn a cassette wrth the robot 
WELR 10 2 1 

Move the robot to the Z transfer position of the bright I~yht  
WLOO 3 1 ? 

Switch to controller channel 2 
CHAN 2 

Positron the bright light chuck iintil it appears level. 
MOVR 7 ? 
MOVR 8 t 

Swilch to controller channel 1. 
CHAN 1 

D~sable the theta axis arid manually move the wafer on paddle one over the brighl 
light chuck. 
MEBL I 0 

Raise or lower the Z axls of the robot until Ihe bottom surface of (he wafer is close 
to the top surface of the bright light chuck. 
MOVR 0 t ,001 

Switch to controller channel 2. 
CHAN 2 

Make fine leveling adjustments of the brlght light chuck. There should 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 pos~tioris of the bright light and reference the molors 
RPOS 7 1 
RPOS 8 1 
MREF 7 
MREF 8 

Check to see i f  the chuck parks itself at the correct posltron 
SPRK 3 

Make sure the lransfer positions are at the~r default positions: 
SCAL 3 2 -.02 
SCAL 3 3 -.01 
SCAL 3 4 .01 
SCAL 3 5 -03 
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Section D: System Integration D-93 

System 
Integration: 

3-Cassette / 
Bright tight 

Manually move the wafer over the bright light chuck. 

Set the bright light transfer height - repeat until contact is made. 
FVAC 3 1 

Switch to controller channel 1 
CHAN I 

Enable the theta axis on the robot and remove the wafer from the bright light 
chuck. 
MEBL 1 1 
WOLR 3 1 1 

Switch to controller charinel 2. 
CHAN 2 

Sel the software limits back to [heir original default parameters. 
FLlM 7 
FLlM 8 
FLIM 9 

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

Switch lo controller channel 1. 
CHAN I 

Replace the bright light housmg panel. 
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System 2.18. 

Integration: 2.18.1. 

3-Cassette I 
Bright Light 2.18.2. 

Wafer Flipper Leveling IS Transfer Posltions 

Make sure the joystick has been cahbrated and the robot transfers wafers to the 
bright light chuck cleanly. 

Transfer a wafer to the br~ght hght chuck w th  the robot. 
WMOV 10 t 3 1 

Switch to controller channel 2. 
CHAN 2 

Move the br~ght light chuck and the flipper until the lop surface of the flipper makes 
evenly contact wlth the bottom surface of the wafer. 
MOVR 7 ? 
MOVR 8 ? 
MOVR 19 k 

Prompt motor positions and record. 
MPOS 7 
MPOS 8 
MPOS 19 

Set lransfer posirions using recorded values. 
XPOS 7 [MPOS 7 value] 
XPOS 8 [MPOS 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 
FLlP 

Save the settmgs and place the cover and guard back ~nto  pos~lron 
SAVE 

Switch to controller channel 1 
CHAN 1 
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Section D: System lntegrat~on D-95 
. 

System 4-Cassette System Setup & Integration Sequence: 

Integration: 

4-Cassette Initial Power-Up-& Hardware Check: 

1.1.0. System Power-Up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  96 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.2.0. Controller Board Board 1 Test 96 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.3.1. Main System Vacuum Test 96 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.3.2. Robot Paddle Vacuum Test 97 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.3.3. Aligner Chuck Vacuum Test 97 

7= A i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . .-, 1.4.1. Robot Module Reference 93 
1 4.2. Aligner Module Reference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  98 
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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  98 

System Integration: 

2.1 . 0. Cassette Station Leveling . . . . . . . . . . . . . . . . . . . . . . .  

2.2.0. Robot Paddle Calibralion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 
2.3.0. Robol Z Axis Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  101 

2.4.0. Can Angle Calibration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  102 

2.5.0. Aligner Calibration . . . . . . . . . . . . . . . . . . .  .... . . . . . . . . . . . . . . . . . . . . . . . .  103 
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System 
Integration: 

Microvision MVT 7080T": Wafer Sorter 

Initial Power-Up & Hardware Check: 4-Cassette 

System Power- l l l  

Set the controller OniOff switch to the On position 

Make sure €-Stop is pulled out and turn the system OnlOff svr~tch C I C I C ~ W I S B ~ S  far 
as it will go to power up the controller - nole that Ihe On!Off swikh w ~ l l  return lo a 
position midway belween the Off and On labels. Wait 20 seconds and again turn 
the system On/Off switch clockwise as far as ~t will 60 to actwate system motor 
power. 

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 dnve, and load W~ndorvs NT. 

Once W~ndows NT has loaded, a Welcome wmdow w~ l l  appear, promptinq the 
operator fora user name and password; enter lhese In the appropriateboxes and 
verify that WORKSTATION IS displayed in the h x  labeled From:. Selecl the OK 
bulton to prompt the display of the Windows NT Desktop window 

W~thin the Wmdows NT Desktop locateand selecl (double click) the Host NT Icon 
to prompr the display of the Host NT window. The system is now ready lo accept 
host commands at the command h e .  

Controller Board 1 (Master): 

Perform self diagnostic test; a return of 0 ensures that serial connect~ons to con- -. 

troller board 1 are sound. 
Sf LF 

Main Vacuum T=l 

Verify that the system vacuum sensor is connected lo the AUX port cn the con. 
trotler 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 Ihe LED turns off. 

Reattach the vacuum line to the back of the sorter chass~s and verify that the LED 
turns on. 

Prompt the current hardware sensor status of the conlroller. 
HWST 

Detach the main vacuum line from the sorter chassis 

Aga~n, prompt the current hardware sensor stalus of the controller: the relurneo 
values should be d~fferent than those returned In step 1.3.1 4 
HWST 
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Section D: System Integration D-97 ' 
System l,3& Robot Paddle Vacuum Test 

Integration: 1.3.2. t . Activate paddle 1 vacuum. 

4-Cassette SVAC 1 1 1 

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

1.3.2.3. Deactivate paddle 1 vacuum. 
SVAC 1 1 0 

1.3.2.4. Activate paddle 2 vacuum. 
SVAC 1 2 1 

1.3.2.5. 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 LEO turns off. 

1.3.2.6. Deactivate paddle 2 vacuum. 
SVAC 1 2 0 

1.3 2.7, Place a small wafer on paddle 1 and in~tiate vacuum test to prompt turn-on value 
(left) and turn-off value (right). 
VACT 1 1 

1.3.2.8. Turn paddle lvacuum adjustment screw and repeat vacuum tesl until turn-on value 
IS 35000 (* 5000); remove wafer. 

1.3.2.9. Place a small wafer on paddle 2 and initiate vacuum test to prompt turn-on value 
(left) and turn-off value (right). 
VACT 1 2 

1.3 2.10. Turn paddle 2 vacuum adjustment screw and repeat vacuum test until turn-on 
value is 35000 (i 5000); remove wafer. 

1.3.3. Aligner Chuck Vacuum 

1.3.3.1. Activate aligner chuck vacuum. 
SVAC 2 1 1  

1.3.3.2. Remove the back cover of the aligner and adjust the vacuum sensor: 1) turn 
vacuum adjustmenl screw CW until LEO turns off; 2) turn vacuum adjustment 
screw CCW until LED lurns on; 3) turn vacuum adjustment screw CL'J until LED 
lurns off. 

1.3.3.3. Deactivate aligner chuck vacuum 
SVAC 2 1 0 

1.3.3.4. Place a small wafer on ahgner chuck and initlate vacuum test to prompt turn-on 
value (left) and turn-off value (right). 
VACT 2 1 

1.3.3.5. Turn aligner vacuum sensor adjustment screw and repeat vacuum test untd turn- 
on and turn-off values are 35000 (i 5000): remove wafer. 

1.3.3 6. Replace aligner back cover 
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7 Dm98 MicraYs~on MYT 7080"-' Wafer Sorter 

System 14.4. Reference ~ o b o t  Module 

1niegmti0n: 1.4.1.2. Reference robat theta axis. 

4-Casse tte MREF 1 (make sure it references In all four quadrants) 

1.4.1.2.  Disable robot  addle axis molor. 
MEBL 2 0 

- - -> 

lBr~x?p T;' 1.4.1.3 klanually swmg the robot paddle aver !he robol, record pos~tion, enable ro!:ot 
. - r.-7 f C - , -> %-.- 

paddle axis motor, and reference robot paddle axis. 
RPOS 2 1 
MEBL 2 1 
MREF 2 

1.4.1 -4.  Reference robot 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 scrolling and turn off the illumination. 
ESC (stops the scroll~ng) 
OUTP 4 0 

1.4.4. . ,. . . - - - Check the upper light source on the wafer light. 

1.4.4.1.  Turn on the light above the acrylic block. 
OUTP 5 100 

1.4.4.2.  Turn off the light source. 
OUTP 5 0 

1.4.5. Check the lower light source on the-wafer light. 
--- . - -- 

1.4.5.1. Turn on the light source below the light shie!d 
OUTP 10 100 

1.4.5 2. Turn off the light source. 
OUTP 10 0 
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Section D: System Integration 

System System Integration: 4-Cassette 

Integration: 
=s_eite Station Leveling 

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

2.1.2. Remove the sensor cable clamps that wver up the set screw holes under the 
cassette stations. 

ti:;$ 4 1 
? &/ 

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

===3 p 1 - -/ 

2.1.4. Raise the robot z axis. 
MOVA 0 -35 

2.1.5. Disable the robot theta and paddle motors. 
MEBL I 0 
MEBL 2 0 

Turn on r o b t  paddle 1 vacuum and place a wafer over the vacuum port 
SVAC 1 1 1 

Manually rotate the r o b t  theta axis to swing paddle 1 and the wafer out over the 
cassette stations - note that the centerline of paddle 1 musl point to the center of 
the r o b t  for proper leveling. Using the wafer as a baseline, determine which 
cassette station is the highest; proceed lo level !hat station f~rst. 

Place three leveling blocks around the edge of the highest cassette 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 [- ,0011 

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 tocaled closest 
to the robot clockwise (CW) 114 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 unders~de of the pedestal. 

Manually swmg paddle 1 and the wafer back over the station and use the blocks 
to ensure that i t  is still level. Repeat the leveling procedure if  necessary. 

Manually swing paddle 1 and the wafer over the next station, keep~ng the same 
robot z helghl, and perform the leveling procedure described above (2.1.9. - 
2 1 . 1  1.1. 

While supporting the wafer, turn off the vacuum to r o b t  paddle 1 and remove the 
wafer. 
SVAC 1 1 0 

Enable the robot theta and paddle motors 
MEBL I 1 
MEBL 2 1 
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D-1 00 MicroVision MVT i'080T'*! Wafer Sorter 

System z?.. 
Integration: 2.2 I .  

4-Casse tte 
2.2.2. 

Robot Paddle Calibration 

Reference the robot theta axis 
MREF 1 

Reference the robot paddle axis 
MREF 2 

Set the station reference flag for the robol. 
SRFL I I 

Rotate the robot paddle axis until paddle 1 IS cenlered over the robot. 
MOVR 2 [k degrees] 

Place a calibralicn pin Into the robot calibration pin hole 

Rotate the robol paddle axis until the inside edge of paddle 1 makes contacl with 
calibration pin; as paddle one approaches the pln, decrease the Increment of 
rotation 
MOVR 2 I? degrees] 

Set the robot paddle reference position ard paddle 1 callbralion angle 
RPOS 2 1 
MREF 2 
SCAL I I 0 

Check lo see if robot paddle 1 centers properly over the robot. 
MVPC I 

Save settings. 
SAVE 

-/ 
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Section D: System Integration D-I O I 

System 2.3. .--- Robot Z Axis . Calibration 

Integration: 2.3.1. Center robot paddle 1 over the center of the robot and set Ihe robot height (z axis) 

4-Cassette to.  t inches. 
MVPC I 
MOVA 0 1 

Rotate the robot theta axis until the robot faces cassette statron A. 
MOVR I [t degrees] 

2.3 .3 .  Extend paddle 1 out over casselte station A. 
MOVR 2 180 

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

Place a 1 inch calibralion block adjacent lo the tip of the extended robot paddle. 
Raise or lower the robot z axis until Ihe height of the paddle's bottom edge maiches 
that of the block - as paddle 1 approaches the block downward movemen[ should 
be in lncremenls of .001". 
MOVR 0 [+I- .001] 

Set the robot z axis motor reference position. 
RPOS 0 1 

Reference the robot z axis. 
MREF 0 

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

Center paddle 1 over the robot, then extend it oul over the cassette sratron A; use 
the calibrat~on block to see if RPOS recorded properly. 
MVPC I 
MOVR 2 180 

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

Raise or lower the robot z axis until the heighl of the paddle's botlom edge is 
equal to the heighl of the block - as paddle 2 approaches the block downward 
movement must be in increments of .001". 
MOVR 0 [+I- .001] 

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

Set default lim~ts for the robot 2 ,  thela and paddle axes. 
FLIM 0 
FLIM 1 
FLlM 2 

Reset the robot z axis brake timeout value. 
SCAL 1 6 2000000 

Save settings. 
SAVE 
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System 
Integration: 

Microvision MVT 708OT!; Wafer Sorter 

Can Angle Calibration 

Center robot paddle I over the robot, prompt a reading of the r o b t  z axis neqa- 
twe limlt, and move the robot 7- axis to a height that equals its negative Im! plus. 1 
inches. 
MVPC 1 
LIMN 0 
MOVA 0 [negative limit + . l ]  

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

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

Place a calibration pin rn the calibration hole on top of cassette stallon A. rotate 
the robot theta axls in small increments until the paddle makes conlact w th  lhe 
calibration pin. 
MOVR 1 [t .12 degrees] 

Define the world position and set the can angles for a sorter w ~ t h  four tassellei;: 
FWLD 90 
SCAL 2 0 0 
SCAL 10 0 -90 
SCAL 11 0 -140 
SCAL 12 0 140 
SCAL 13 0 90 
XPOS I 0 
SCAL I 7 55 
SREF 1 

Tesl the settings by rotating the paddle end of the robot to tace the aligner 
SPRK I 

Save settings. 
SAVE 
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System 2.5. 
Integration: 2.5.1. 

4-Cassette 
2.5.2. 

Section D: System Integration D-103 Tq 
Aligner .- --- Calibration 

Reference all aligner axes 
SREF 2 

Move aligner x axis until Ihe chuck is positioned over the cenler of the module. 
MOVR 4 ( + I -  .2 Inches] 

Center robot paddle 1 over the robot and rotate the robot theta axis until the 
robot's paddle end faces Ihe aligner. 
MVPC I 
MOVA I 0 

Rake rhe robot z axis to a heighr above the aligner chuck. 
MOVA 0 3.0 

Exfend robot paddle 1 over the aligner chuck and lurn on robot paddle 1 vacuum. 
MOVR 2 180 
SVAC I I I 

Manually place a wafer onto robot paddle t .  Make sure i t  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 [? ,005 inches] 

Access the aligner's botlom panel and loosen the four shoulder bolts II they do 
no1 have sprmgs. Adjust Ihe three aligner leveling screws until Ihe gap behveen 
the chuck and the wafer appears even from all vantage poinls. Retighten Ihe 
shoulder bolts i f  they do not have springs. 

While supporting the wafer lurn off paddle 1 vacuum, 
SVAC 1 1 0 

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

Place a calibration pin in the calibration hole on top of the aligner's surface. Make 
sure ~t is perpendicular to Ihe fop plate. 

Move the aligner x axis in the negative d~rection until the calibration pln makes 
contacl wirh robot paddle 1. 
MOVR 4 [-.02 inches] 

Record Ihe aligner x axis reference position, set Ihe aligner x axis transfer posi- 
lion, and reference the aligner module. 
RPOS 4 1 
XPOS 4 0 
MREF 4 

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

Check to see if the aligner parked at the correct position. then center robot paddle 
7 over the robot. 
MVPC I 

Set default limits for aligner x and theta axes 
FLlM 3 
FLlM 4 

Save setl~ngs 
SAVE 
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I Microvision MVT 7080T" Wafer Sotter 

System 2.6. 

Integration: 2 6.1. 

4-Cassette 

.- 

Setting Aligner Transfer Posltioy -- 

Center robot paddle 1 over the robot and rotate the robot theta axis clnlil !he 
robot's paddle end faces the aligner. 
MVPC 1 
MOVA 1 0 

Raise the mbat z axis lo a height above the aligner chuck. 
MOVA 0 3.5 

Exrend robot paddle 1 over the aligner chuck and turn on robot paddle 1 vacuum. 
MOVR 2 180 
SVAC 1 1 1 

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

Set the aligner transfer pos~tion by repeatedly lowerr~:g the wafer until COnt-lc! 
with the ahgner chuck is sensed. 
FVAC 2 1 

Set the default transfer heights 
SCAL 2 2 -.03 
SCAL 2 3 -.OD5 
SCAL 2 4 .015 
SCAL 2 5.03 

Save settings 
SAVE 
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System 2.7. 

Integration: 2.7.1 

e q  
Section D: System Inlegration D-105 ! 

Aligner Sensor Array Calibration 

Turn on the aligner sensor array illumination 
OUTP 4 100 

Use a small llathead screwdriver to gently turn the potentiometer to maximum 
brightness; be careful not to strip the potentiometer as its maximum range of 
motion is only 314 turn. 

thlove 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 bullon 
10 terminate the ALND display, 
ALND 

Adjust Ihe aligner x-axis as needed. 
MOVR 4 [i .05] 

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

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

Turn off aligner sensor array illum~nation 
OUTP 4 0 

Autocalibrate the aligner sensor array. 
ALNC 1 

Support the wafer by hand, turn off the aligner chuck vacuum and manually re- 
move the wafer. 
SVAC 2 1 0 

Save settings 
SAVE 
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Microvision MVT 7080T" Wafer Sorler 

System 2.8. Laser Offset Setup 

2.8 1 Reference all robot axes. 
SREF I 

2.8.2. Set wafer mapping algorithm 
MAPA 2 

2.8.3 To determine the laser offset position, flrst place a callbration pin in the cahbral~m 
hole on the top of cassette station A. Next, posltion a white card or slip of paper 
behind the pin, opposite the robot. Execute the following commands to wsition 
the robot z and theta axes so that the robot laser IS aimed at the calibration pin. 
LIMN 0 (relurns negatwe Irmit) 
MOVA 0 [negative l imit + .05 inches] 
MOVA 1 90 

Turn on the laser and rotate the robot theta axis until !he shadow of the prn falls 
directly in the center of the laser beam projected onto the paper. 
LASR 1 
MOVR t [+ .2] 

Prompt the current robot theta position and use it 10 set the laser olfsel 
MPOS 1 (returns current positlon) 
SCAL 1 14 [90 - current position] 

Turn the laser off. 
LASR 0 

Save the settings. 
SAVE 
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System 
Integration: 

4-Cassette 

Section D: System Integration D- 1 07 

Mapping Setup: Cassette Statlon 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 cassette. 
MAPC 10 

Prompt a return of the mapping data over a specified range of mapping angles. 
SCAN I D  -2 4 . 2  

Study the returned mapping angles and their corresponding data. Determine at 
which mapping angles thecassette was correctly mapped. From among theangles 
that mapped correctly, select a 1 degree range that lies midway between [he 
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. 

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 stat? position. 
MAPH 10 

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

Save tho setlings 
SAVE 
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. . . .  j - . . !  D- 1 08 MicroVision MVT 7080~- Wafer Soder 

System 
Integration: 

4-Cassette 

Mappiing Setup: Cassette Station 8- 

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

Calibrate the mapping set up 
MAPS 1 I 

Put the wafer back In slot 2. 

Map the cassetle 
MAPC I 1  

Prompt a return of the mapping data over a specified range of mapping anglcs. 
SCAN 11 -2 4 . 2  

Study the returned mapping angles and their correspond~ng data. Oalerrnme at 
which map2ing angles the cassette was correclly mapped. From a m n g  the angles 
that mapped correctly, select a 1 degree range !hat l m  midway between the 
highest and lowest angles (lowest = 1.4 ard highest = 3.2). Use the h~gh  and low 
angles from within this range (low = 1.8 and h~gh = 2.8) in the follow~ng proce- 
dures. 

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

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

Auto cahbrate the best mapping start pos~tion 
MAPH 11 

Map Ihe cassette and check Ihe accuracy of returned data 
MAPC 11 

Save the settings 
SAVE 
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Section D: System Integration D-I 09 

System 2 . 3  

Integration: 2.11.1. 

Mapping Setup: Cassette Staikns 

Place a full cassette on casselte 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 specifled range of mapping angles. 
SCAN 12 -2 4 . 2  

Sludy the returned rnapping angles and their corresponding data. Determine at 
which mapping angles the cassette was correctly mapped. From arr?ong the angles 
that mapped correctly, select a 1 degree range that lies midway between the 
highest and lowest angtes (lowest = 1.4 and highest = 3.2). Use the high and low 
angles from within this range (low = 1.8 and h~gh  = 2.8) in the following proce- 
du res. 

-2.0 
-1.8 
-1.6 
-1.4 
-1.2 
-1 .o 
-. 8 
-.6 
-.4 
- .2  
1 .o 
1.2 
1.4 
1.6 
1 -8 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 

0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000110000010000 
001?1010000011101000100?0 
1010001101100110100100100 
1011101001111110100100111 
l l f l l l l l l f l l l l ? l l l l ? 1 1 1 1 1  
l l t l l l l l l ~ l l l l l l l l l 1 1 1 1 1 1  
1111111111111111111111111 
111111111?111711111111111 
l l l l l l l l l l l l l t l l l l l l l l l f  
l l l l l l 1 l l l l l l l l l l l l l 1 l l l l  
111111?1111111111?1111111 
1111111111111111111111111 
1111111111111111111111111 
l l l l l l l l l l ? l l l l f l l l l l l 1 l l  
1010111001011110100110111 
0010011001001100110100100 
0000000000000001000100100 
0000000000000000000000000 

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

Set the high mapping angle 
SCAL 12 2 (hlgh angle value] 

Auto calibrate the best mapping start position. 
MAPH 12 

Map Ihe cassette and check the accuracy of returned data. 
MAPC 12 

. Save the settings 
SAVE 
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- I ' D- 1 1 0 MicroVislon MVT 7080'" Wafer Soller 

System 2.12. -- -- Mapplng Setup: Cassette S t a t i o ~  D 

Integration: 2.12.1. Place a full casselte on cassette slafion D Remove the wafer in slot 2. 

4-Cassette 2.12.2. Calibrate the mapping set up. 
MAPS 13 

2.12.3 Put the wafer back in slot 2. 

2.12.4. Map Ihe cassette. 
MAPC 13 

2.12.5. Prompt a return of the mapping data over a specified range of mapplng angles. 
7-- r, SCAN 13 -2 4.2 

2.12.6 Study [he returned mapping angles and their correspoding data. Determine at 
which mapplng angles Ihecassette was correctly mapped. From among thearqles 
that mapped correctly, select a 1 degree range that hes m~dway between the 
highesl and lowest angles (lowest = 1.4 and highesr = 3.2). Use the high and low 
angles from w~thin this range (low = 1.8 and hrgh = 2.8) In the followng pmce- 
durcs. 

-2.0 
-1.8 
-1.6 
-1.4 
-1.2 
-1.0 
-.8 
-.6 
-.4 
-.2 
1 .o 
1.2 
1.4 
1.6 
1.8 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 

000000000000C00000C000030 
000000000000C00000C300000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
0000000000000000000000000 
00000000000000000000C0000 
0000000000000000000000000 
0000000000000110000010000 
0011101000001110100010010 
1010001t011001101001c0100 
10111010011111101001G311t 
t l l l l l l l l l l l l l l l l l l l l l l l l  
t l l l l l l l l t l l l l t l l l l l l ? l l l  
I l 1 l l l l l l l l l l l l l l l l l l l l l l  
l l l l l l l l l l l l l l l l t l l l l l l l l  
l l t l l l l l l l l t l l l l l l l l 1 1 1 1 1  
l l l l 1 l l l l l l t l l l l l l l l 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
l l l l 1 l l 1 l l l l l l l l l l l f 1 1 1 1 1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
1111111111111111111111117 
10101110010111101001lOll? 
0010011001001100110100100 
0000000000000001000100100 
OOOOOOOOOOOOOOOOOOGOOOCOO 

2.12.7. Set the low mapping angle 
SCAL 13 1 [low angle value] 

2.12.8. Set the high mapping angle 
SCAL 13 2 [high angle value] 

2.12.9. Auto calibrate the best mapping start pos~lion. 
MAPH ?3  

2.12.10. Map the cassette and check the accuracy of ret~~rned data 
MAPC 13 

2.12.11. Save the seltings 
SAVE 
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Section D: System Integration D-I I I 

System 2.15. 
Integration: 2.13.1. 

4-Cassette 2.13.2. 

Se3g Wafer Transfer Positions: Cassette Station A 

Place a casselte with wafers in positions 1. 2, 24 and 25 onto casselte slation A.  

Map the cassette 
MAPC 10 

Find the negative limit and move the robot z axis to a position sl~ghtly above i t .  
LIMN 0 
MOVA 0 [negatlve limit + . I ]  

Extend robot paddle 1 Into the cassette below wafer 1 
W E 0 0  I 0  1 1 

Repeatedly raise robot height until vacuum contact with waler 1 is sensed. 
FVAC 10 I (repeat until contact IS made) 

Remove paddle 1 from the casselte. 
WOOR I 0  I 1 

Establish robot paddle 1 offset. Repeat the following procedure (1 3.8. - 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 10 2 1 

Disable the robot theta axis motor. 
MEBL I 0 

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

Adjust paddle 1 offset position. 
SCAL 10 6 [k ,0051 

Manually swing robot paddle 1 out of the cassette and center i t  over the robot. 

Enable the robot theta axis motor. 
MEBL 1 I 

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

Move Ihe robot z-axis to the wafer 25 dropoff height. 
WDOO 10 25 1 

Disable the robot theta axis motor. 
MEBL I 0 

Manually swing robot paddle 7 into the casselte belween wafers 24 and 25. 

Adjust the wafer pitch. 
SCAL 10 17 [* .0001] 

Manually swing paddle-axis out of cassette and center over rob01 

Enable rob01 theta-axis. 
MEBL 1 1 

Map the cassette and check results for accuracy. 
MAPC 10 

Save Selrings. 
SAVE 
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D- 1 1 2 MicroVision MVT i'080K Wafer Sorter 

System 2.14. . 

Integration: 2.14.1. 

4-Cassette 2.14.2. 

-- 
Setting Wafer Transfer Positions: Cassette Station-8 

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

Map the cassette. 
MAPC 11 

F~nd  the r~egative lirn~t and move Ihe r o h t  r axls to a pos~tmn sl~ghlly akove I!. 
LIMN 0 
MOVA 0 [negative l imit + . I ]  

Extend robot paddle 1 mto the cassette below wafer 1 
W E 0 0  11 1 1 

Repeatedly raise robot height until vacuum contact with wafer t is sensed. 
FVAC 11 1 (repeat unld contact is made) 

Remove paddle 1 from the cassette. 
WOOR 11 I 1 

Establish robot paddle 1 offset. Repeat the following procedure (14.8. - 14.13.) 
until paddle 1 is centered between wafers 1 and 2.  

Move Ihe robot z-axls to the wafer 2 drop-off he~ght. 
WDOO 11 2 1  

Disable the robol theta axts motor. 
MEBL I 0 

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

Adjust paddle 1 offset posrtlon. - 
SCAL 11 6 [k -0031 

Manually swing robot paddle 1 out of the cassette and center r l  over the rubol. 

Enable the robot theta axis motor. 
MEBL I I 

Check /adjus! wafer p~lch. Repeal the following procedure (14.15. - 14.21.) unl~l  
paddle 1 is centered between wafers 24 and 25. 

Move the robot z-axis to the wafer 25 drop-off height. 
WDOO 11 25 1 

Disable the robot theta axls motor. 
MEBL I 0 

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

Adjust the wafer pilch. 
SCAL 11 17 [? .0001] 

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

Enable robot theta-axis. 
MEBL I I 

Map the cassette and check results for accuracy. 
MAPC 11 

Save Setrings. 
SAVE 
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Section D: System Integration Dm1 I 3 7 
- 

System 
Integration: 

4-Cassette 

S e x g  Wafer Transfer Posk&ns: Cassette Station C 

Place a cassette with wafers rn positions 1. 2, 24 and 25 onto cassette station C. 

Map the cassette. 
MAPC I 2  

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

Extend robol paddle 1 Inlo the cassette below wafer 1 
W E 0 0 1 2 1  1 

Repeatedly raise robot height until vacuum contact with wafer 1 is sensed. 
FVAC 12 1 (repeal until contact is made) 

Remove paddle 1 from the cassette 
WOOR I 2  1 1 

Establish roSot paddle 1 offsef. Repeat the following procedure ( 1  5.8. - 15.13.) 
until paddle 1 is centered between wafers t and 2. 

Move the robot z-axis to the wafer 2 drop-off height. 
WOO0 I 2  2 I 

Disable the robot theta axls motor. 
MEBL 1 0 

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

Adjust paddle 1 offset position. 
SCAL 12 6 [+ ,0031 

Manually swing robol paddle 1 out of the cassette and center it over the robol 

Enable the robot theta axis motor. 
MEBL I I 

Check 1 adjust wafer pitch. Repeat the followmg procedure (15.15. - 15.21 .) until 
paddle t is centered between wafers 24 and 25. 

Move the robol z-axis to the wafer 25 dropoff height. 
WOO012251  

Disable Ihe robot theta axis motor. 
MEBL 1 0  

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

Adjust the wafer pitch. 
SCAL I 2  17 I+ .0001) 

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

Enable robot theta-axis. 
MEBL 4 I 

Map the cassette and check results for accuracy 
MAPC 12 

Save Serrings 
SAVE 
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Microvision MVT 7080TL: Wafer Sorter 

-- 
Setting Wafer Transfer Positions: Cassette Station D System 

Integration: 

4-Cassette 
Place a cassette with wafers In pos~fions 1. 2. 24 and 25 onlo =ssette stallon D. 

Map the cassette 
MAPC 13 

Find the neyatlve l m t  and move the robot z axis to a p s l t ~ o n  Slghlly aim~e II 

LIMN 0 
MOVA 0 [negative h i t  + . I ]  

Extend robot paddle 1 into !he cassette below wafer 1 
WE00 13 1 1 

Repeatedly raise robot height until vacuum contact w ~ t h  wafer 1 is sensed 
FVAC 13 1 (repeat untrl contact 1s made) 

Remove paddle 1 from I he casseHe. 
WOOR 13 1 1 

Establish robot paddle 1 offset. Repeat rhe following procedure (16.8. - 16.13 ) 
until paddle 1 is centered between wafers 1 and 2. 

Move the robot z-axls to the wafer 2 drop-off herghl 
WDOO 13 2 1 

Disable the robot theta axis motor. 
MEBL I 0 

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

Adjust paddle 1 offset position. 
SCAL 13 6 [i .003] 

Manually swing robot paddle 1 out of the cassette and center il over the robol 

Enable the robot theta axis motor. 
MEBL 1 1 

Check I adjust wafer pltcti. Repeat the following procedure (1 6.15 - 16.21 ) i ~ n l ~ l  
paddle 1 is centered belween wafers 24 and 25. 

Move the robol z-axis to the wafer 25 drop-off he~ght. 
WDOO 13 25 I 

Disable the robot theta axis motor 
MEBL 1 0 

Manually swing robot paddle 1 into the casselte between vrafers 24 and 25. 

Adjust the wafer pitch. 
SCAL 13 17  [+ .0001] 

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

Enable robot theta-axis 
MEBL I 1 

Map the cassette and check results for accuracy. 
MAPC 13 

Save Settings 
SAVE 
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Section E: Runlime Setup 
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Microvision MVT 7080Tk' Wafer Sorter 

Runtime 
Setup 

CAUTION: 
Protection 
provided by the 
equipment may be 
impaired i f  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 

Runtime setup is the process through which system technicians prepare an operational klVT 
7080 Wafer Sorter for runtime operation. Thrs section is desgned to serve as a guide lo that 
process by providmg detailed descriptions and step-by-step inslructions for the topics and pro- 
cedures described below. Note thal these procedures are considered restricted, and should 
oniy be performed by persons with Maintenance. Engineer, or Service Engineer access privi- 
lege. 

1.1. - 1.2. Power-Up & Power Down Sequences describes how to safely turn the system 
or) and off. 

2.0. Managing User Access def~nes the four degrees of system access, or priv~leye. 
and describes how lo grant privilege. add users and delete users 

3.0. System I Module Setup describes how to correctly enter modute software sel- 
lings to accurately reflect a system's particular modular conf~gurat~on 

4.0. Selecting and Creating Wafer Flow Recipes describes how to select. delete, 
createand edit reclpe files that serve to determine the flow of wafers during runlime 
operation. 

5.0. Selecting and Creating Reader Recipes describes how to select, delele, m a l e  
and edit recipe files thal contam ID reader settings customized to accommOdalE: a 
spec~fic wafer style's size, scribe locatron, scr~be font, and scribe quality. 

Selecting and Creating Bright Light Recipes describes how to select. detete. 
create and ed~t recipe files used [o determine the t~ l t  and rotatron of wafers during 
bright 11glit macroinspectmn. 

Note on System Pull-Down 
Menus 

The procedures described in 
th~s section require corisid- 
erable use of the interface's 
pull-down menus, accessed 
via the Workstation Main 
window menu bar. Users are 
advised to become familiar 
with the contents of the pull- 
down menus prior to under- 
taking runtime setup proce- 
dures, notmg that options 
displayed In a subdued man- 
ner are not active on the 
M?T 7080 Wafer Sorter. 

Logoff ... 

l31ght L i h l  

lnker 
Aligner ... 
Bright Lighl 
Stage .. . 
b9icroscope . .. 
Reader . . . 
Joysttck ... 
lnker ... 

V~deo ... 
Controller ... 
Directory ... 
Comrn~~nicalims ... 
System Setup ... 

Save Workspace ... 

I 
New ... 
Open ... 
Edit ... 
Delete ... 
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Power-Up I~I.I!O, 

& Power-Down 1 . 1 . ~ .  

7.1.2. 

Section E: Runtime Setup E-3 PP- 

Power-Up Sequence 

Turn the btVT 7080 Main Power Switch to [he ON position, 

Power-up the VGA color monitor if the system 1s 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 Welcome window will appear, prompting the 
operator for a user name and password; enter these In the apprcpna!e bcxes and 
verifv that WORKSTATION s dis~laved In the box laoeled From. Select the OK 
butt& to prompt the display of the Vi'lndows NT Program Manager window 

Set the Conlroller ON/OFF switch to the ON position. The operator w ~ l l  near the 
sound of solenoids and cooling fans being activated. 

Within the Windows NT Program Manager window, locate the MicroVision 
Workstation window and select the MicroVision icon. The operator will be 
presented with a Logon window. Enter a user name and password in the 
appropriate boxes and select the OK button. 

As the Workstation program is launched, the operator will be presented w~ th  the 
MVT 7080 graphical user interface. 

Power-Down Sequence 

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

Select File from the WorkStation menu bar and Exit from the File pull-down menu 
to prompt the display of an Exit WorkSlation window. 

Within Ihe Exit WorkStation window, enler a password where prompted and select 
Termmate Program from among the Select Exit Type optlons. Select the OK 
button to prompt the display of the Windows NT Program Manager wlndow. 

From within the Windows NTProgram Manager window, select File from the menu 
bar and Exit from the F~ le  pull-down menu Lo prompt the display of a Shutdown 
Computer window. 

From with~n the Shutdown Computer window, verify that the Shutdown optlon is 
seiecled and select the OK butlon. The operator will then be presented with 
another Computer Shutdown window that features a RESTART button - do not 
select it.  

Sel the Controller ONlOFF switch to the OFF posllion. 

Power-down the PC. 

Power-down the VGA color monitor if the syslem is equipped with one 

Turn the MVT 7080 Power Main Switch to the OFF position. 
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Managing 210. Managing User Access 

User Access The ILIVT 7080 software is designed to accommodate users ~ i t h  wide ranging 
degrees of system knowledge, from operators to service engineers. To ensure 
the integrity of system files, recipes and settings. access to Ihe MVT 7GHO IS 
divided into 4 degrees of privilege: Operator, Maintenance. Enqineer. and Ser- 
vice Engineer. An operator is granted the least degree of system access wlitle a 
service engineer is granted the greatest degree of system access. 

The lollowmg windows provide the primary means for managing user access from 
within the system software: 

2.1. Select User from the Worksta- 
lion Main window menu bar, 
then Manager from the User 
pull-down menu. This will 
prompt the display of the Work- 
station User Manager window, 
which shows the complele list 
o l  system users and their lev- 
els of privilege. From this vrirl- 
dow, users can be granted or 
denied access by being added 
or deleted from !he list. 

2.2 To add a new user. select the 
ADO USER button to prompt the 
d~splay of the Add Userwindow. 
Enter the user's name and 
password, confirm the pass- 
word, set the user's level of 
priv~lcge, and select the OK but- 
!on. 

2.3. To delete a user, scroll to and 
highlight the user in the Current 
Users List. Select the DELETE 
USER button. At the User Man- 
ager window, select the YES 
button. 
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S y s t e m /  
Module S e t u p  

Section E: Runtime Setup E-5 ??l 
Setting- the System B. Systm M a d u k  

This portion of runtime setup serves to ensure that all module software settings 
are correctly selected and entered lo reflect a system's particular modular 
configuration and the specific tasks it will be required to perform during runtime 
operation. 

System Setup 

Select Setup from the Workstation Main window menu bar. then System Setup 
from the Setup pull-down menu to prompt thedisplay of the System Setup window. 
shown below. 

Within the System Setup window, verily that all applicable modules 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 accessible. If the wafer ID 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 cover is on. 
11 will need to be taken off for setup. 
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System/ 
Module Setup 

Robot Setup 

Select Setup from the Workslation Main window menu bar, then Robot from !he 
Setup pull-down menu to prompt the d~splay of the Robot Setup w~ndow. This 
w~ndow provides access lo the following opl~ons and settmgs: 

only reason to select the r 1 
paddle 1 or 2 options are cancel I 
when there is a problem . 
with one of the paddles. In 
this case the good paddle 
should be turned on. 

Ver~fy that all appropriale options are selected and correct settings are entered 
and select the OK bhlon. 

Aligner Setup 

Select Setup frorn the Workstation 
Main window menu bar, then Aligner 
from the Setup pull-down rnenu to 
prompt the dlsplay of the Aligner Setup 
window. This window prov~des access 
to the following options and settings: 

Dual Wafer Swap - This box enables 
the system to perforrn a dual wafer 
swap on the aligner. For this l o  work 
the dual paddle usage option should 
be turned on in the Robot Setup rnenu. 
This option should always be turned 
on for sorters and off for workstalions. 

Iri Center Wakr On Pligntr 

Center Wafer - This option will jog the position of the wafer on the aligner l o  
perfectly center the wafer before transfer to the destination cassette. This oplinn 
should always be turned on. 

Plck-Up Angle - This is the angle in degrees that a wafer IS  rotated to before 
being picked up from the aligner. For sorters this angle is determined by the 
angle at which the flat or notch is des~red in Ihe destination casselte. 

Verify that all appropriate options are selected and correct setlings are entered 
and select the OK butlon. 
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- 
S y s t e m /  
Module Setup 

3.42. Bright Light Setup 

3.4.1.  Select Setup from the 
Workstation Main 
window menu bar, 
then Bright Light from 
the Setup pull-down 
menu lo prompt the 
display of the Brighl 
Light Setup window. 
This window provides 
access lo the follow 
ing opt~ons and set- 
lings: 

Section E: Runtime Setup E-7 mT 
- 

Meximum T~me Lamp On (msec) 

Joystick Control -This is the maximum speed that the x, y, and theta-axis will 
move at on the bright light with relation to each motor's velocity limit. The recom- 
mended value for this selting is 50%. 

Allow Dual Wafer Swap -This box allows the system to perform a dual wafer 
swap on the bright light module. This oplion can only be used on systems using 
6 inch wafers. 

Maximum Time Lamp On -This is the maximum lime that the bright light lamp 
will stay on before automat~cally shutting off. The lamp can be reactivated by 
clicking on the lamp box in the brighl light window. The value in this box is in 
milliseconds. The lyptcal values are between 30.000 and 60,000. 

3.4 .2 .  Verify that all appropriate options are selected and correc! seltlngs are entered 
and select the OK button. 

3.5.a. Reader Setup 

3.5.1 Select Setup from the Workstation menu bar, then Reader from the Setup pull- 
down menu to prompt the display of the Reader Selup window. This window 
provides access lo Ihe oplions and settings described in detail on the followrng 
paw:  

F Enabie Reader hebder Type 

t- Iiiternal OCQ 

R Snap Image Befare Reading f E nernal OCR 
r hteradw Of24 Read 

16 Color D~spley No Read Recowry Mode 

F Show Oetarled Graphcs  
I; Onhe  

AJign Rafnes 1 '  
C Clffllne 

asad Attempts 7 r Frored 

%ad Rerry Angle Increment 0 1 @O 
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Microvision MVT 7080'": Wafer Sorter 

- 
Enable Reader - This option enables OCR operation. 

~ o d u l e  Setup Verify Lot - When this option is selected the system ver~fies that all Ihe v~afers in 
a given cassette have the same lo1 ID. 

Save '.Vork.spiw L 

Snap Image Before Reading -This option prompts the syslern lo capture and 
display in the Reader window images of the wafer IDS being read from wafers 
pos~tioned on the aligner; i t  must be selected to perform real-lime OCR reading 
on wafers. If  th~s oplion IS no1 selected, thesystern can only perform OCR reabing 
on previously saved wafer ID images d~splayed in [he Readerwndobv, which ran 
be loaded from the hard drive irslng the icons at the top of the reader wrndow 

Interactive OCR Read - When lhis opl~on IS selected the Messagc From OCR 
Read wmdow will appear after a read is altempted. This window d~splays the 
characters read in each scr~be position and the scores for those characrers; also 
displayed is !he overall score for that particular read attempt. 

16 Color Display - When this option is selected, Ihe system v:~ll display the 
graphics in the reader window in a 16 color gray scale; this is only used on LCDs 
that are us~ng a 16 color gray scale graphics mode driver. 

Show Detailed Graphics - This oplion prompts the d~splay of detaded reader 
graphics in the Reader window after each read attempt, showing where the r e a d ~ r  
located individual characters of the scribe 

OCR Reader Type - This option the specific OCR sofkvare to be employed and 
must always be set to Internal OCR. 

Align Retries - This setting specifies the number of times Ihe aligner ivill try lo 
relocate the position of Ihe scribe on t he wafer afler all read attempts have fa~led. 
This value is typically set lo 1.  

Read Attempts -This selling specifies Itre number of trmes the reader w~l l  attempt 
to read the scribe before an align retry is attempted. This value is typcally set 
between 3 and 9 atlempts. 

Read Retry Angle Increment -This setting specihes the number ofdegree5 that 
the wafer is rotated afler each failed read attempt. Th~s value IS typically set from 
,100 to 500 degrees. 

Communications Timeout - Th~s selting spec~f~es the time l~niit ro rn~llisewnds 
for the system to respond to a command. If the system falls to respond w t h ~ n  the 
set limit, a timeout error message will be generaled. 

No Read Recovery Mode - This group of options specif~es what is done w~ th  a 
wafer after all Read Attempts and Align Retries have failed. 

Online - Prompts the operator to manually enter the unreadable wafer's scribe. 

Offline - Puts !he unreadable wafer back in the Source casselte and continues 
with the next wafer selecled. Alter alte~npting to read all selected wafers. th? 
system will then reselect all initially unreadable wafers. altempt to read them 
again, arid .i f  unable to read a second time, prompl Ihe  operator lo manually enter 
the scribe. 

Reject -Returns the unreadable wafer to the source cassette. To retry OCR, rhe 
operator musr manually reselect the wafer. 

External Read Trigger - Acquires a snap image from e~ther S~~rnens barcccle 
reader or Acumen reader. 

3.5.2. Verify thal all appropriate options are selected and correct settings are entered 
and selecl the OK button. 
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System/ 
Module Setup 

Section E: Runtime Setup 
E-9 pL-'l 

3.6.0. Joystick Setup 

3.6.1. Select Setup from the Workstation Main w~ndow 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 Cuwe - This setting defines Ihe velocity curve of an axis controlled 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 
moved beforea 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 1 W O % .  

Cal ibrate Joys t i ck  - I 
Selecting 1h.s button w~ l l  
prompt the Joystick Cali- 
bration window; follow 
the eight-step instrucl~on 
set. 

3.6.2. Verify that all appropriate 
options are selected and 
correct settings are en- 

Calibrate Japtrck I 1  
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Wafer Flow 4.0. Selectina & Creatina Wafer F low Recipes 

Recipes Wafer flow recipes are saved files of instruct~ons that determine the flow of wa- 
fers during runtime operation by specifying the source and destinalion cassette 
for each transfer. The following instructions describe how to select a wafer flow 
recipe for runtime operation, delete a recipe from Ihe system, and crea1e and eb~ t  
new recipes. 

To proceed, f~rst select Recipes from the Workstation kta~n window menu bar, 
then Wafer Flovr from the Recipes pull-down menu. This vdill prompt the display 
of a window featuring the options: Nevr, Open. Ed~t and Delete. 

4.1.0: Select a Wafer Flow 
Recipe; 

4.1.1. To select a recipe for 
runtime operation, se- 
lecl Open from the 
options w~ndow to dis- 
play the Select Wafer 
Flow Recipe window. 

4.1.2. Highl~ght the des~red 
wafer flow recipe and 
select the OK button 
Reader and bright 
light recipes can also 
be selected at t h ~ s  
t ~ m e  ~f they are made 
available from with~n 
the L~nked Rec~pes 
window. 

42.0. Delete a Wafer 
Flow Recipe: 

4.2.1. To delete a recipe 
from the system, se- 
lect Delete from Ihe 
options window to 
display Ihe Delete 
Wafer Flow Recipe 
window. 

4.2.2. Highlighr the desired 
recipe and select the 
DELETE FILE but- 
ton. 

o a  so!l n?.cwd nqA to 6 
a n  fo~rdascend~ng  Ara R 
UWSo l r  Dcccnci~ng Ah2 B 
oo~p l~ lsuef~  Atn E 
a a  ~ p l ~ t  odd5 A la P r randam3 
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Wafer Flow 
Recipes 

4.3.0. Creating a Wafer Flow R e c i m  

To create a wafer flow recipe, select New from the optlons ivindow to prompt the 
display of the Wafer Flow Recipe window. This window enables a user to create 
and edit custom wafer flow recipes based on either a wafer's source cassette or 
11s ID number, and link them to specific reader and bright light recipes. 

4.3.1. Flow Tab: Select lhe Flow tab from the Wafer Flow Recipewindow to prompt the 
display of the Flow window. Next, choose between the two different methods of 
dictating wafer flow by accessing the pull-down windows In !he Type column. 

Transfer Flow WaferNum Flow 

source 
position 

destinatlon wafer 
position number 

destination 
position 

Transfer Flow. This method of dictating wafer flow uses a wafer's source cassette 
and slot position to determine its destination casselle and slot. LVith~n the Flow 
window, users must select Transfer in the Type column, and then spectfy a source 
cassette and slot and its correspond~ng destination casselte and slot. When run, 
this type of recipe prompts the robot to transfer any viable wafer from the specifled 
source pos~tion 11s correspond~ng destmation position. 

WaferNum Flow: This method of dictating wafer flow is scribe oriented, using a 
wafer's OCR-read number to determine its destination cassette and slot. Within 
the Flow window, users must select WaferNum in the Type column, and then 
specify a series of wafer numbers and their corresponding destination casseltes 
and slots. When run, this type of recipe employs the system OCR to read a 
wafer's scribeand determine its number. It then uromols the robot to de~os i t  the 
wafer in lhe destination cassette and slot that coirespbnd to its number: 
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Recipes 
Wafer Flow 4.3.2. Recipe Selection Tab: Select the Recipe Selection tab from the Wafer F l w  

Recipe window to prompt the display of the Recipe Selection window This win- 
dow enables specific reader and bright light reclpes to be lmked lo thewafer flow 
recipe. When initialing a run, the operator will be prompted to select (ram among 
these recipes. This w~ndow also provides access to the following options: 

Select at Run T h e  - At the mitiation of each run the operator IS prompted to 
choose a specific wafer flow recipe. When the Select at Run Tme option is 
selected for either the reader or bright lighl, the operator is also allowed to sslact 
from among ttmr respective lists of recipes. If  ir IS not seiocted, the operator IS 

hmited to the reclpe linked to the selected wafer flow reape. 

Select at Run Enabled -This ootion enables or d~sabtes the Select at Run T ~ m e  
o p t m  described above 

4.3.3. Run Options Tab: Select the Run Options tab from the Wafer Flow Recipe 
wtndcw to prompt the display of the Run Options window. This window enables 
specific reader and bright light recipes to be linked to the wafer flow reope. 
When initiating a run. the operator will be prompted to select from among these 
recipes. This window also provides access to the following optrons: 

Preselect Wafers - If this option is selected, all vrable mapped walsrs I l s M  on 
source s~de  of the wafer flow reclpe will be selected for processing. If ~t 15 not 
selected, the operator will have to maliually select all wafers for processing. 

Select at Run - If th~s option IS selected, the operalorwill be prompled lo  manually 
select all wafers for processing at the beginning of the run. 

Enter Cassene IDS - If this option is selected. the operator will be prompted to 
manually key in a cassette's 10 or scan its barcode with a barcode wand. 
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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 Ihe aligner module to be employed 
by an active recipe. 

Wafer Read Enable - If selected, this option allows the reader (OCR) module to 
be employed by an active recipe. 

Feature Enable at Run - If this option is selected an operator can immediately 
enable or disable the various features of the Run window by clicking on their 
respective icons. 

Destinatlon Enable at Run - If this option is selected an operator IS prompted for 
each wafer's destrnation cassette and slol after ID or barcode reading. 

Microlnspection Station - This array of oplions is not available for an MVT 7080 
Wafer Sorter. 

Lot Verification - If this option is selected the system will alert an operator to the 
presence of wafers with incongruous lot numbers. 

I 

I' OK 1 mned '1 I, - 4 P r v  9 Save 9 save- I 

4.3.4. Save Wafer flow Recipe: Verify that all flow parameters, link setticgs and options 
are set correctly, then save the recipe using the following sequence: 

4.3.4.1. Select the SAVE AS button. 

4.3.4.2. When prompted, type in the wafer flow recipe name (for this example, NEW) and 
select the ENTER button. 

4.3.4.3. Select the OK bullon. 
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Recipes 
Selecting & Creating Reader Recipes 

Reader recipes are saved files of ID reader settings thal are customized lo 
accommodate a specific wafer style's size, scribe location, scr~be font and scrike 
quality. The following instructions describe how to selecl a reader recipe for 
runtime operation, delete a recipe from the system, and create and edit new 
recipes. 

To proceed. first select Recipes from the Workstation Main window menu bar, 
then Reader from the ReciDes aull-down menu. This w~ l l  prompt !he d~splay of a 
window featurrng the optlo&: ~ e w .  Open. Edit and ~ e l e l e  

Select a Reader 
Recipe: 

To select a recipe 
for runtime opera- 
tion, select Open 
from the options 
wlndow lo display 
the Open Reader 
Recipe window. 

Highlight the de- 
sired recipe and 
select the OK but- 
ton. 

Delete a Reader 
Recipe: 

To delete a recipe 
from the system. 
select Delete from 
the options window 
lo display the De- 
lele Reader Recipe 
window. 

Highl~ght  the de- 
sired recipe and 
select the DELETE 
FILE button. 

Creating a Reader Recipe: 

To create a reader recipe. select New from the options wmdow to prompt the 
display of the Reader Recipe window, shown on the facing page. This window 
enables a user to create and edit reader recipes that are custom~zed lo 
accommodate a specific wafer style's size, scribe locat~on, scribe font and scribe 
quality. 

Optlons Tab: Select the Options tab from the Reader Recipe window to promp! 
the display of the Options window, which lists the settings used to properly position 
the wafer under the camera and the wafer light intensit~es needed to accuratelv 
read the scr~be. 
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OCR Read Radius - This is the distance in millimeters from the aligner dropoff 
position that the aligner x-axis must move lo place the scribe in the camera view. 
This value will depend upon the size of xafer 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 rotated to place the scribe under the 
reader camera. This value will depend upon the size of wafer and the location of 
the scribe on the wafer. 

Manual Read Angle -This is the number of degrees from where the array detects 
the notch or flat that the wafer needs to be rotated to place the scnbe in position 
for v~sual mspection Typically, this value IS set to 00 degrees. 

Light Levels - These settings specify the lamp intensities for the two wafer ID 
reader l~ght sources used to illuminate the scribe on the wafer These values 
range from 0 to 100 percent. 

Read Optlons -These options specify the type of read method used on the wafer: 
OCR enables the reading of alphanumeric scribe characters; Barcode enables 
lhe reading of barcode patterns; and Flip Image prompts the system to rotates 
the scribe 180 degrees before it a read is attempted - it IS used when the scribe 
appears upside down in Readerwindow when the play button is pressed. 

Camera -These settings specify which camera, top or back, will be employed lo 
capture scribe or barcode images. The top side option is used when the scribe or 
barcode is situated on the top of the wafer; the back side option IS used when the 
scribe or barcode is situa~ed on the back, or bottom, of the wafer. 

OCR Read Radius: 

OCRReed Angle: 1 l90.000 
Menual Read Angle: 

Read OphOn~ 

OCR 

t- 'Barcode 

r Rip Image 

Lighl Level [O - loo] Camera 

tower 150 Back Side 
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Reader 5.3.2. Wafer ID Tab: Select the Wafer ID tab from the Reader Rec~pe wtndow lo  prornpl 

thedisplay of the Wafer ID window. This window lists Ihe settmgs used to specify 
the length of the scribe and the locations of the individual coniponenls of the 
scribe. 

Wafer ID Length -This value represents the total number of characters conlamed 
in Ihe scribe, including the lot ID, wafer number and checksum ~f present. 

Lot ID Position -This value represents the location of the first character in the lo1 
ID. Typically, th~s value is set to 1 .  

Lot ID Length - Th~s value represents the total number of characters contained 
in the lot 10. 

Wafer Number Positton -This value represents the location of the l~ rs t  character 
in the wafer number. 

Wafer Number Length - This value represents the total number of characrers 
contained in the wafer number. ~ ~ ~ i c a l i ~ .  this value is set to 2 

ID Length -- 

- - 

Lot ID -- 
! I 

Wafer Number 
Checksum -- 

Options Wafer lo ] Constraints I Calibration ] Advanced 1 

Wafer Number Pbsnion 18 

Wafer Number Length 12 
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5.3.3. Constraints Tab: Select the Constraints lab from Ihe Reader Recipe window lo 
prompt the display of the Constraints window. This window is used to define the 
possible valid characters for each character position of the scribe. 

Character Constraints box - Located at the bottom of Ihe window, this box lists 
a line of valid characters for each character position of the scribe. 

Characters Line -This box displays Ihe set of poss~ble valid characters included 
in the highlighted line in the Character Constrainls box at [he bottom of [he win- 
dow. 

Character Options - Three sets of character options are displayed above the 
Characters Line box. These are Ihe 0-9 opllon, Ihe A-Z oplion, and the User 
Defined opllon. To perform the fastest, most accurate OCR read. it is recom- 
mended that the User Defined option be employed. 

1 OK 11 Cancel 11 Apf 

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. 

5.3.4.3. Selecl the OK button. 
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Position Wafer on Allgner: Use the follovririg mtructlons to setup a wafer on 
the allgner In preparation for OCR cal~brat~on. 

Within the Run window. verrfy !hat 
only the Allgner and Wafer 
Reader oplions are selected. 

Place a wafer in the cassette for 
callbratlon. Note that the best 
OCR results are achieved when 
the waier, and especially its 
scribe, are clean and free of any 
dirt or dust. In addltlon. when 
seltlng up reader recipes, choose 
as a subject the scrlbe with the 
highest quallty characters. 

From the Workslat~on 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 window. Highlight 
the newly created reader recipe 
and select the OK button. 

Select the Run button fronitvithin 
the Run window. 

After the cassette is mapped, se- 
lect a wafer for calibration by po- 
sitioning the pointer over the wa- 
fer icon within Ihe mapped cas- 
sette station wmdow and clicklng 
the left bulton of the pointer de- 
w e .  

Select the Run bulton from wilhin 
the Run window. 
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As the robot picks up 
Ihe wafer and is trans- 
ferring it to the aligner 
select the Step Mode 
option from within the 
Run window. 

Section E: Runtime Setup E-19 

Reoeatedlv select the h - . 

From within the I ;I 
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Reader 5.3.5.10. Select Diagnost~cs from the Workstation Main window menu bar, and Controller 1 
from the Olagnostics pull-down menu to prompt the display of the Controller Ter- 

Recipes minal window. 

Proceed to frne lune the position of the scribe vrithm the Reader window via Con- 
troller Terminal 1 by entering the MOVR 3 command to rotate the wafer and Ihe 
MOVR 4 comrnacd to adjust the ahgner x-axis. Note that Ihe amount or rotaticn 
should match the OCR Read Angle setting In the Options window. Next, set the 
upper and lower lqht intensities lo o~t imize the contrast between the ID and 11s 
background. 

If necessary, adjust 
Ihe camera mount 
and focus the cam- 
era to attain optimal 
positioning of the 
wafer edge and 
scribe in the Reader 
window - to maintam 
a live image on the 
screen, ~t may be 
necessary lo select 
the pause and play 
buttons. Adjust the 
bar on  Ihe acrylic 
block to block dirscl 
lighting of the scribe 
from the upper wafer 
light. 

5.3.6. Calibration Tab: Access the new reader r m p e  saved in procedure 4 by s ~ l e c l -  
Ing fd i f  from the oplions window. Select the Callbration tab frnm Ihe Reabw 
Recipe wlndow lo prompt the display of the Calibration v~indow. shown belaw 
This window lists the settings used to describe the .size and appearance of the 
scribe's characters and the minimum read acceptante score lor each OCR at- 
tempt 

Character Type - This setting describes the conlrasl scheme of the scribe image 
displayed in the Reader window. Oirect light~ng displays the scribe as black 
characters on a white background. Indirect lighting displays the scribe as while 
characters on a black backgrou~d. Typically, the best OCR results are attamed 
using indirect lighting. 

Calibrate Font - Thts button IS used to perform an OCR calibratron and display its 
results. This effeclively determ~nes the actual scribe size and character svc i f lg  
values that appear in the Advanced wlndow 

Checksum Enable - This opt~on is used lo activate [he checksum feature. When 
activated, the operator is prompted lo verily the lot number of the f~rst wafer road; 
all subsequent wafers that do not share that b t  number are then r,ejected T h ~ s  
setting should not be actwaled during calibrat~on. 
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lmage Windows - This box contains the settings used to adjust the dimensions 
of the read box, character calibration box, ar,d the calibration string box in the 
readerwindow. Adjustments are made by selecting the button next to each setting 
and manipulating its size while observing the changes in the reader window. The 
calibration character and calibration string boxes should be very tight around lheir 
respective character or characters. The read box 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 mmimum acceptance 
score required for each character lo be considered valid. 

5.3.6.1. In the Character Types box select the option that best describes how the scribe's 
characters contrast with the background of the wafer. 

5.3.6.2. Verify that the Checksum option is not enabled. 

character Types 

r Elad  On White Background 
-- 

6 lib& dn Black ~ n & ~ r o u n d  

Reed Acceptance Threshold (1-1 001: ls0 
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Read: Wlthin the lmage 
Windows box select the 
Read option. Then, use 
the X and Y position, 
wldth and height arrows 
to move and size the 
read box to encompass 
all characters of the 
scrlbe. The best DCR 
read can be obtained 
when the read t ~ x  ex- 
tends nearly all the way 
across the reader win- 
dow arid approximately 
one half of a character 
above and below the 
s c r t e  characters 

Calibration Character: 
Within the lmage Win- 
dows box select the 
Callbration Character 
option. Then, use the X 
and Y position, width 
and height arrows to 
move and size the call- 
bration character b o x  so 
that it tightly encom- 
passes one character of 
the scribe - the box 
should actually overlap 
the outer pixels of the 
character. For the best 
OCR read, field service 
recommends using I he 
zero character. 

Ca l ib ra t ion  String: 
Within the lmage Win- 
dows box select the 
Character String option. 
Then, use the X and Y 
position, widrh and 
height arrows to move 
and size the character 
stririg box so that 11 
tightly errcompasses all 
characters of the scribe 
- [he b o x  should be w- 
silioned approximately 
one p~xel from the outer 
edges of the scribe and 
not ~ O L I C ~  any of the 
characters. 

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



- 
Reader 
Recipes 

Section E: Runtime Setup E-23 FYI 
3 . 6 6  Enter the scribe characters in the box labeled Calibrat~on String: 

5.3.6.7. In the box labeled Read Acceptance Threshold 11 - 1001:. enler 60. 

.6.8. Select the CALI- 
BRATE FONT but- 
ton. The system 
will perform rhe cali- 
bratlon and then 
display the resulls 
within the message 
wndow shown to 
the right. 

First, ensure that all 
characters were 
correctly read by 
checklng the Read 
column. Then. 
check the score re- 
turned by each 
character - a score 
o f  60 or above is 
considered optimal, 
while a score below 
30 is unacceptable. 

SlrRg Read: U12204.10.GZ Char Acceptance: I 

Read 
U 
1 
2 
2 
0 
4 

I 
a 

G 
2 

Valid Score 
1 A2 
1 07 
1 71 
1 82 
1 74 
1 70 
T 9 1 
1 I37 
1 03 
1 90 
1 67 
F 30 

5.3.6.9. If the data displayed in the message window are unacceptable, select Ihe OK 
button to e x ~ t  Ihe window and perform one or all of the following corrective 
measures: 

verify that Ihe information in the Wafer ID and Constraints tabs is correcl; 
verify that the scribe is of sufficient quality and free of dust; 
adjust camera focus; 
adjust camera aperture; 
adjust illumination; 
adjust calibralion character and calibralion string boxes; 
move character calibration box to a different character. 

5.3.6.9.1. Reselect the CALIBRATE FONT button 

5.3.6.9.2. When the calibration window displays acceptable data, select the OK button and 
proceed to the next step. 

5.3.6.10. Select the SAVE button, then select the APPLY button. 
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Select the READ button from within the Reader wiridow to perform an OCR read 
on the scribe. 

If the scribe passes, the scribe displayed In the live Image wrndow w ~ l l  be sur- 
rounded by a green box, and each character of the scr~be w~ l l  be encompar;sed 
by a green character box. 

If the scribe does not pass, the scr~be displayed in the hve Image wndow will be  
surrounded by a red box, all passed characters wrll be encompassed by green 
character boxes, and all failed characters will be encompassed by red character 
boxes. 

Oeselecl Step Mode from wilhin the Run window. 

Advanced Tab: Select the Advanced tab from rhe Reader Recipe window to 
prompt the display of the Advanced window. This wmdow contains options used 
to specify scribe search and image preprocessing methods used to locate and 
optimize the scribe image. and settings used l o  adjust the calculated character 
dimensions of the scr~be. 

Search Method: Th~s box allows Ihe user the option of choosing between two 
different methods of locating the wafer scribe: 

Standard - Faster, default melhod for locat~ng scribe; used when the scribe is 
situated on a clean backgrou~id. 

Pattern - Slower, more rigorous melhod for locating scrrbe, used when scr~be IS 

on imperfect, noisy background. 

Create Search Pattern -This button is used lo initiale the pattern search mell:od 
described above. Ils use requires the tight setting of a character strmg box. 
described in procedure 6, around the character string. 

Preprocess: This boxallows the user the oplron of specrfying the combinalion of 
different Image processing methods used to optrmize the scrrbe Image before an 
OCR read is attempted. 
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Standard - Fastest, default method for oplunizing the scribe image; used when 
the scribe is comprised of clean, well-defined characters. When this option is 
selected, only standard image preprocessing is performed. 

Enhance - When this option is selected, an enhanced image processing routine 
is employed in addition to the standard method. It is used when Ihe scribe is 
comprised of characters on a noisy background, requir~ng 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 palterns 
caused by clamp rings. 

Character Dimensions: The settings contained in this box represent the charac- 
ter dimensions calculated when the Calibrate Font button is pressed in the Cali- 
bration window. These settings can be adjusted to improve OCR read scores. 

Width - This value represents the width of each character in the scrlbe. 

Height - This value represents the height of each character In the scribe 

Spacing - This value represents the horizontal distance from the start of one 
character to the beginning of the next. 

Search 

Seatch Method 

a Stanclad reate S~mch  Pnnem 

r Panern 

Freprocess 

Reprocess Method 

lii Srandard 

r Enhance 
r Arc Removal 

Cliarader Dimensions 

WldVl 
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Selecting & Creating Bright Light Recipes 

Bright light recipes are saved files of bright light settings that diclale a wafer's 
degree of x and y tilt and rotation speed while underqolng brighl llght 
macroinspection on the bright light chuck. The followng instruclions d~sci ibe 
how to select a bright light recipe for runtime operation, delete a reclpe from the 
system, and create and edit new recipes. 

To proceed, first select Recipes fr-om the Workstation Main window menu bar, 
then 3nght Light froin the Reclpes pull-down menu. This will prornpt the display 
of a window featuring the opllons: New. Open. Edit and Delete. 

Select a Bright  L ight  -- 
Recipe: 

To select a recipe for 
runtime operalion, select 
Open from the opttons 
wlndow to display the 
Open Br~ght Light Recipe 
window 

Highlight the des~ red  
recipe and select the OK 
button. 

Delete a B r i g u h t  
Recip_e: - 

To delete a recipe from 
I he syslern, select Delete 
from the options window 
to display the Delete 
Br~ght Light Recipe 
window. 

Highlight the desired 
recipe and select the 
DELETE FILE button. 

Creating a Bright Light Reci,pe: 

To create a bright light recipe, select New from the options :wndow to prompt !h# 
display of the Bright Light Recipe window. This wrndow enables a user lo crPaW 
and edlt custom bright lrght recipes. 

Optlons: Select the Op!ions tab from the Bright Light Recipe wrndow to pronlpl 
!he display of !he Optlons window, shown below. This wlndow hsts the followmg 
settings: 

X Tilt - This selting spec~fies the 1111 01 the brlght light chuck's X-axls; values car1 
--. range froni -30 to 30 degrees, 
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Bright Light 
Recipes 

Section E: Runtime Setup 
E-27 '-7 . -  . 

X Y Tilt - This setting specifies the t i l l  of the bright light chuck's Y-axis; values a n  
range from -30 to 30 degrees. 

Theta - This seHing specifies the bright light chuck's rate of rotahon; values 
can range from 0 to 100. 

Duration - This setting specifies the timeset for flipperauto-flip; 1003 = t second. 
2000 = 2 seconds. 

Flipper Disabled -This setting d~sables the wafer flipper. 

Flip After Key Hit - When this setting is selected, the operator must select !he 
fl~pper key to flip wafer to its back side orienlation. 

Fl ip After Front Side Duration - Wafer flipped ~utomatically after duration. 

Return Wafer Upon Key Hit When this setting is selected, the operator must 
select the flipper key to return wafer to its front side orientation. 

Return Wafer After Duration - Wafer returned automatically alter duration. 

Duration - This setting specifies the time set for flipper auto-flip: 1000 = 1 second, 
2000 = 2 seconds. 

Angle [deg] [+I0 +67] - This selling specif~es the angle at which the flipper 
presents the wafer's back side. 

Front Slde Back Side 

XTdt [deg.] [-30 43UJ 1-20 C Flipper D ~ s a b l ~ d  

Y TI!! [deg.] 1-33 +lo) '20 6 Flip Ater K e y  H r  
C Flip Aher From Side Dufat+ori 

Theta 10 - 1001: 12" r Return Wafer Upon K e y  HI( 

Ourat~on (msecj: 6 Return Wafer After Duration 

Save Bright Light Recipe: Verify that all tilt and rotation settings are correctly 
entered, then save the recipe using the following sequence: 

Select the SAVE AS button. 

When prompted, type ~n the bright light recipe name (for this example. NEW) 
and select the ENTER bulton. 

Select the OK button. 
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Section F: Runtime Operation 
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Runtime Section Overview 

CAUTION: 
Protection 
provided by the 
equipment may be 
impaired if i t  is 
used in a manner 
not specified by the 
manufacturer. 

Operation This section prov~des system operators wilh a basic, step-by-step guide to performing runt~~ne 
operallon procedures on the MVT 7080 Wafer Sorter. Operators should note that the bright 
light macroinspect~on and optical character recognition procedures apply only to systems on 
which these optional modules are installed and enabled ~n the System Setup window acd the 
Seltmgs box of the Run window. Runtime operation procedures are covered ~n the lollowing 
sequence: 

1. Loading Cassettes 

Describes how to safely load full wafer casseltes onlo stations A .  
B. C or D of the sorter. 

CAUTION: 
System users must 
wear a wrlsi strap 
for grounding 
purposes to 
prevent etectric 
static dlscharge, 

- -  - 2 Initiating the Run 

Explains how to enable all necessary modules In Ihe Run win- 

b.-- ..,. . . . :- - : . . 
dow, select appropriate recipes, and proceed with laser mapoing 
of the cassettes. 

, 3. Selecting Wafers 

Describes how lo interpret the meaning of wafer Icons In slalion 
windows after laser mapping and select wafers for processing. 

\ 4 .-- .- - 5 
.A:-.--:.- .-. - 

, * \  4. Brlghl Light Macroinspection 
/:<I I ;?\ . , ,  . .  
I,, ;, / -. ; ; ,; I ,: ,/....,/ Oullines the bright light rnacroins~eclion sequence of runtime 

I...... i--" operatron. including how lo engage the joyslick lo perform manual 
!;-\:% macroinspectron. 

!- i, .- 

r, 5. Alignment & OCR (VJ 
Covers the al~gnmenl and OCR sequence of runtime operatron. 

\ . 4:,- inctuding how to interpret a successful read and responding to 
i -7 
-j(: no-read recovery (unsuccessful read). 

+-,;:I % 6. Concluding the Run 
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Section F: Runtime Operalion 

Runtime 
Operation 

Modular Configuration 

The layout of the system 
main inledace window 
(i.e., 1 he arrangemen1 of 
its rndula and staticn 
windows) is determined 
by il.5 particular modular 
conf ~gurafion. 

2-Cassette1 
Bright Light 
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Runtime 
Operation 

Modular Configuration 

The layout of the system 
main interface window 
(i.e., the arrangement of 
its module and staton 
wmdows) is determined 
by its particular modular 
canf~guralion. 

3-Cassenel 
Bright Light 
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- 
Loading 
Cassettes 

Initiating 
the Run 

F-5 
Section F: R~tn l i rne  Operation I _ - 

1 .& Loading-Cassettes onto the MVT 7080 

To load a cassette onto the MVT 7080, place it on the station platform, slightly 
tilling 11 back, and slide its lower back edge up against the heel of the platform. 
Gently let the front of the cassette down, allowmg the H-bar to fit between the 
pins. The spring loaded sensor on the center of the plalforrn will detect the pesence 
of the cassette; this sensor will also abort all operations on the cassette if i t  detects 
that it has been lifted. 

2.0, Initiating the Run 

2.1. Verify that all necessary op- 
tions within the Run window 
are enabled. 

2.2. Select the Run button from 
the Run window. The follow- 
ing tool buttons are also con- 
tained in the Run window: 

0: Run - 
Stop Run - 

X Abort Run 
L 

Step Mode 

P,-4 ' Bright Light Accept 

1 Bright Light Rejecl - 
I Stage Accept (NIA) 

Slage Reject (NIA) 

1% Bright Light Enable 

19 Aligner Enable 

Reader Enable 

2.3. If no runlime recipes 
are active, the opera- 
tor is presented with 
the Select Wafer Flow 
Recipe window. High- 
light the appropriate 
wafer flow, reader and 
brighl light reclpes and 
select the OK button. 

If the system has just 
been reset, i t  will first 
reference all active 
modules then proceed 
with laser mapping of 
the cassettes. 

Slage Enable (NIA) 

Ask Destination for Accepts 

Ask Destination for Rejects 

Sorter Workspace 

Inspection Workspace (NIA) 

Defect Revrew Workspace (NIA) 

Bright Light Workspace 
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-- - 
Selecting 3.0. Selectina wafers f rom m a s ~ e d  cassettes 

Wafers Each cassette station present on the system is represented by a station w~ndow. 
After laser mapping, each station window displays the location and status of ev- 
erv wafer sensed in its corresponding casselte. A wafer's status IS md~caled by 
the character of its icon, 

B lack  So l id :  wafer 
sensed but not selected 
for processing. 

Green Sol id:  wafer 
sensed and selected for 
processing. 

Red So l id :  wafer 
sensed as being cross- 
slotted in cassette. 

Magenta Outline: wa- 
fer is out of cassetteand 
being processed. If  
OCR read has been per- 
formed. the scribe char- 
acters v ~ l l  be d~splayed 
over the outlined Icon. 

Magenta Solid: wafer 
has been processed and 
deposited In its destina- 
tion. If OCR read has 
been performed, the 
scribe characters will be 
displayed over the solid 
Icon. 

3.1. Select v~abte wafers for processing by positioning the 
pointer over their corresponding icons within the 
station windows and clicking the left button of the 
ncrintina device. Multiole wafers can be selected by 
& c k i n i i d  hold~ng th; left button down and dragging 
the mn te r  across other wafer I C O ~ S .  Selected  cons ?z  [ 3 1 
will change from black to green. 

91 

3.2. Choose the Run button from the Run window to pro- L g  
ceed. 

117 
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Section F: Runtime Operation F-7 - 
Bright Light 4.0, B r i g u h t  Macroinspeclion - 

Macro- 
inspection 

If the system is equipped with a bright light module and the bright light option is 
enabled in the Run window, the robot will proceed to transfer a selected wafer 
from the source cassette to the bright light chuck. There the wafer is rotated and 
tilted under a high-intensity lamp at the rate and angle dictated by [he active 
bright light recipe. If Ihe system is not equipped with a bright light module, or if 
the bright light option is not enabled in the Run window, the robot will proceed to 
transfer a selected wafer to the aligner chuck. 

1 ' Stan Recipe 

1'  I Stop Recipe 

Flipper Enable 

7 ' Flip Wafer - 

Wafer Tilt Control: 
Bright X 8 Bright Y Axes 

Wafer Rotatlon Control: 
Bright T (theta) Axis 
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Alignmenla OCR 
Open existing file. 

From the bright light chuck, the wafer is trans- 
p t e d  to the ahgner chuck, where it is passed Dl save file diskette, 

- 
over the aligner array to locate its edge. I f  
the Wafer Reader option is selected in the Play l ive image. 
Settings box of the k u n  window. the robot 

- 
will proceed to center the wafer on thealigner 
chuck, rotate it lo locate its flat or notch, and 
[hen position 11 under the camera for OCR 
reading of the scribe, as specified in Ihe ac- 
tive reader recipe. Selecting the PLAY but- 
ton fro~n the Reader window will prompt the 
display of a live OCR Image. Reader wln- 
dow buttons are described to the right If the 
wafer reader option is not selected. the wa- 
fer is aligned only. 

Pause live image. 

Minimize image. 

Maximize image. 

Flip Image. 

Maximizes image in 
reader window only. 

Upper & lower tight 
source intensity. 

Successful Read 

If OCR reading of Ihe scribe is successful. the status bar in the Reader window 
d~splays an OK message, the scrhe dtsplayed in the live m a g e  window 15 

surrounded by a green box, and each character of the scribe is anc~mpassad by 
a green character box. The scribe text and its score are a l s ~  displayed in the 
w~ndow. 

The robot then lifts the passed wafer from Ihe aligner chuck and transfers il lo Ihe 
destinatron cassette specified in the active wafer flow recipe. The wafer's ID and 
a solid magenta wafer icon are then displayed in the destinat~on cas~e t te ' s  
corresponding statlon window. 

If Ihe Ask Destination option is selected 111 the Settings box of the Run w~ndmv. 
the operator will be prompted to specify fhe destination cassette and $101 inlo 
wh~ch the passed u~afer should be placed. Thls is accomplished by placing the 
pointer over the appropriate wafer slot in [he desired station window and clickmg 
the mouse bulton. 
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- 
Alignment 5 2. 

& OCR 

Concluding s:a! 
a Run 

Section F: Runlime Operation F-9 '1 
No Read Recovery 

If an OCR reading of the scribe is not successful (i.e.. No Read), the status bar in 
the Readerwindow displays a FAILED message. the scribe displayed in the live 
image window is surrounded by a red box, all passed characters are encom- 
passed by green character boxes, and all failed characlers are encompassed by 
red character boxes. The system's response lo a failed read depends upon how 
rhe No Read Recovery Mode is defined with~n Ihe Reader Setup w~ndow (not 
accessible from Operator mode). 

I F Enable Rea 

B Snap l m q ~  
r hteracfm C 

16 Color Ois 

I ShowDeta'l 

1 Read Anernpi 

I Read RehyAnl 

! Before Reading 

fCR Reed 

Default 

Reedsr Type 

Internal tjCR 

External OCR 

Nb Read Recowry Made 

G ,Chl~rte 

Oinine 

c Reim 

Online - If the No Read Recovery Mode is set to Online and all read altempts and 
realrgn altempts have failed. the system will prompt the operator to manually en- 
ler Ihe scribe, wh~ch can be read directly from the image presented in the Reader 
vrlndow. The wafer will then be depostled in the destination cassette as specified 
in the wafer llow recipe. If manual entry 1s declined the wafer will be returned to 
~ t s  source Iccatlon. 

Offline - If the No Read Recovery Mode is set toOffline and all read attempts and 
realign attempts have fa~led, the system will return the wafer to the source cas- 
sette and continue with the next wafer. Afler altempting to read all wafers. \he 
unreadable wafers will be reselected and a second attempt to read them will com- 
mence. This lime the system will act like the online option is setected and prompt 
the operator to enter the scribe if all read attempls and realign altempls fail agam. 

Reject - If Ihe No Read Recovery Mode is set to Reject and all read attempts and 
realign attempls have failed, the system will return the wafer lo the source cas- 
sette and conlinue with the next wafer. Nothing further will be done to the re- 
jected wafer unless reselected by Ihe operator. 

Concluding a Run 

When all selecled wafers have been processed. the robot w ~ l l  move to its park 
position: the operator can then remove processed casseltes and load new ones 
for the next run. 
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Trouble- 
shooting & 
Preventative 
Maintenance 

Trouble- 
shooting 
Interfaces 

Section Overview 

This section is intended to provide sys 
and correcting system problems. It 

I technicians with a general guide to detecllrg, diagl~osirg 
ivided into the following four subsections: 

1. Interfaces -describes the various interface windows used to perform troubleshootiml 
measures, monitor a system's current hardware status, and review a chronolngical 
history o l  a system's use 

2. Trouble Tables - list common systern probhns and their remedies. 

3. Module Tests - list aligner, robot, and bright hghl module tests used to pinpolnt 
system problems. 

4. Preventative Maintenance Checklist. 

When performing troubleshooting 
measures. it is recommended 
lhal Host commands be issued 
lo the controller 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. 

CAUTION: 
Protection 
provided by the 
equipment may be 
impaired i f  i t  i s  
used in  a manner 
not specified by 
the manufacturer. 

L L i  

Hardware Status: 

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

The Hardware Status w~ndorv displays the 
current status of all cassette slat~ons and 
enabled modules. and is accessed by selecting 
Diagnostrcs 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 operat~onal and able to sense wafers; 
whether or not a cassette is present on a 
station and if  11 has been mapped; whether or 
not the joystick is actwe; and whether or not 
an emergency stop has been initiated. 
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Section G:  Troubleshooting & Preventative Maintenance b4 

Trou bie- 
shooting View Qptions Help . .- 

Tlme Source Categnry Event User Computer 
l nterfaces .a :::11.!.37 6 l r  37FU , . , , , . , ~ ~ . ! ~ T , i T . l ~ , ~ 4  - I + .! 

I 
p.,< -',a I 

. J .  - n d  
>b 

: I ! ,  :El, 
c.3~ rneY,'nd iE6 
CasswrWnd 266 
Conlro +Vnd 7 h G  
Canlrn!-PAW 1 G E  
hnrlSalup 3', 
5k1i-Iplnlutmaho128'1 
LcsdSel~q 3318 
L v t d S ~ t u p  3q3 
LuadSe'zp j19 
L.mdSs-5dp 119 
LneArlSc4up 313 
Loc.rlSr!up 319 
Lmcd'?e!up 119 
LocdSelup 119 
Loadsetup 313 
LuaOSetup 3 1 9  
Wo*Sr*on Z7Z 
FYn4Z:noan 2 7 1  
finl~o"td8/nd 266 
~rJrolkrl#nd 2F6 
Run'Nr d 25 5 
S.3~,613l~l!J :k?, 
s5'2&Fhdp .?I2 
.I~lnd!.Vnd 356, 
Bn?hll.r!hh\'nT: 2F.6 

Event Viewer: 

The Event Viewer window 
serves to provide system 
technicians >xith a deta~led 
chronologrcal hislory of Ihe 
system's use. This is useful 
in dstsrminmg when and why 
errof messages were 
generated, and how 
individual users are utilizing 
the system. The Event 
Vlewer window is accessed 
by selecting Diagnostics from 
the main window menu bar, 
and Event Log from Ihe 
Diagnostics pull-down menu. 
Addilional dela~l  about an 
error occurrence can be 
gained by double cl~cking on 
its item line in the Event 
V~ewer wmdow to prompt the 
display of the Evenl Detail 
w~ndow. 
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Aligner 
Module 

Refer to Aligner 
Module Testing 
on page 6 of this 
section. 

Robot 
Module 

Refer to Robot 
Module Testing 
on page 11 of this 
section. 

Aligner Module: lndjcalions of N e e d  for MaintenancelRepair 

Notch or flat rnisal~gnment. 

I 

Waler reader out of ahgnnrenl. IMake sure wafer matches wafer reader recipe. 

Aligner array light inlensity needs adjustment. 
Aligner array needs rccallbralion. 

Wafer not pIa& on aligner property. 

Make sure camera did not move. 
Make sure scribe did not move on wafer. 

Check lranster parameters. 
Check orange nu1 on aligner x-axls. 

-- - . .- 

Robot Module: Indications of Need for Mamtenance/Repa~r 

-- 

~ r r  ref limit widlh bad. 
I 

Adjust oplo sensor for thela axls. I 

Err ref drag robot ivhlle referencing 
lhela 3x1s. 

Err ref drag robol while referencing , paddle-axis. 

Check integrlly or 16-prn thetaaxis connector. 
Check motor terminals lor loose conneclions. 

Check integrity of ?&pin paddle-axis conneclor. 
Check motor terminals for loose co~meclrons. 

Nocse when rob01 rolales. inner and outer caris are rubbing: loosen upper and i o w r  can 
~nounts, realrgn and tlghlen. 

1 
Noise when robot moves up or down. 

Robot Iheta not parking properly. 

Vacuum sensed on arm when rro wale Test and adjust vacuum sensor. 
present. Check vacuum channel - it may have cotlapsed. 

Realign, clean and lubrrcale z-axls lead screw. 

Check theta-axis encoder. 
Check for broken Iheta axis belt 
Check sel screws cn pul!eys. 

Paddle axis drilling. Check for loose set screws or1 pulleys. 
Paddle axis encoder needs realignment. 

I 

Vacuum will not lurn off. 

Vacuum sense lost during transfer. 

Particle lodged in vacuum solenoid - remove and clean 

Adjust and clean vacuum sensor: check for leaks. 
Check wiring to solenoid. 

Vacuum error vihen picking up or 
dropping off wafer to rnodulcs 

check level bekeen paddles and ~nodulo. 
Cticck prckup arid drop-off Irarisfer heights 
Check vacuum sensors on robol and mdu le  
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Sect ion G: Troub leshoo t~ng  & Preventat ive Ma in tenance  
n-1 G-5 i 1 

Bright 
Light Module 

Refer  to Br ight  
L ight  M o d u l e  
Tes t ing  o n  page 
17 o f  this sect ion.  

Cassette 
Stations 

Bright Light Module: Indications of Need for MaintenanceJRepair 

encoder on axis lhat was off. 
Adjusl park position. 

I 

Gimbal loose when in the park positionl~ighlen loose connecling rod screws. 

Brighl light g~rnbal or staGe wandermg, 
No control when jaystick active. 

Cassett6 Stations: Indications of Need for MaintenancelRepair 

Joystick driver lost: 
Exit and rerun workslation program (no need to rebool). 
Rerun joystick calibration routine. 

Bright light gimbaror slap! dr~fting 
slightly. Have some cunlrol wiih the 
joystick. 

Rerun joyst~ck calibration routine. 

General 
System 

System always ~ndicales cassette 
presence. 

Cassette sensor stuck down. 
Cassette sensor flag needs adjusting (too long). 
Slatted sensor needs replacing. 

General System: Indications of Need for MainlenancelRepair 

System no[ recognizing casselte 
presence. 

Check cassette placement and platformpins. 
Casselte sensor flag needs 6djusling (too short). 
Wiring problem lo slotled sensor. 

'k;otor not selected. Module or motor connected lo  wrong controller porl: Check 
host 7 connector. 

Re fe r  to appl icable 
m o d u l e  tests  
within th is  sect ion. 

lridex mark no1 found on rotary [check red and black wire on encoder cabling. 

Referencing erroc limit stuck. 

I encders. I ~ca l ign  encoder. 

tviotor torque limit. 

Motor stall limit. 

Check slolled sensor to lhat axis. 

I 
House vacuum no1 delected. l ~ h e c k  house vacuum pressure. 

Check motor wiring. 
Check axis encoder wiring: realign encoder. 

Check encoder wiring; realign encoder. 
Check lor loose pulley between molor shall and encoder. 

Check house vacuum sensol adjustment. 
Check power lo controller (fuse). 
Check aux porl connector on ccnlroller 
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G-6 MicroVision MVT 70mT5: wafer Sorter 

-, 

Module Testing: Aligner Module Tests: 

Aligner 1.1.0. Theta Encoder Test .7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1.2.0. ThetaMotorTest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  1.3.0. X-Axis Encoder Test .... .8 

1.4.0. X-Axis Motor Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... . .  .... . . . . . . . . .  .8  

1.5.0. Vacuum Setup & Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Y 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.6.0. Illumination Assembly Test & Setup 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. Y  

1.7.0. Wafer Light Test ,112 

1.8.0. Station Reference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .10 
1.9.0. ALNC Aligner Array Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I0 

Potentiometer --  

Aligner 
Back View 
covet removed 

Upper 
Lamp 

Acrylic - 
Block 

Off Axis 
Shield 

Lower 
Lamp 

X-Axis 

Aligner 
Front View 

OCR Camera 

Lens (focus) 

Ambient 
Light 
Shields n Illumination 

Sensor LED 

Illumcnation Light I+ n A- 

I :'-++ p- 
I Array Board 

I 
Y - X-Axis 

C) 0 

Aligner Chuck 
(theta axis) 

0 C: 
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Section G:  Troubleshooting 8 Preventative Maintenance G-7 

Module Testing: l-l-& 

Aligner 

Theta Encoder Test 

This procedure verifies that the encoder is properly interpreting the position of the 
aligner theta-axis. 

Switch to controller channel 1.  
CHAN 1 

Set encoder lo 0. 
MPOS 3 0 

Disable theta-axis motor 
MEBL 3 0 

Prompt con~inuous reading of encoder position 
CPOS 3 

Manually rotate theta one full rotation in CCW direction; this should prornpt a 
reading of 360 degrees (+I- 3 degrees). 

Manually rotate theta one full rotation in CW direclion; this should prompt a read- 
ing of 0 degrees (+/- 3 degrees). 

Return to prompt. 
ESC 

Enable theta-axis motor. 
MEBL 3 1 

Reference I heta-axis motor. 
MREF 3 

Theta -. Motor Test 

This procedureverifies that the aligner theta motor can properly rotate the aligner 
theta axis in a clockwise and counter-clockwise direction. 

Switch to controller channel 1. 
CHAN 1 

Reference theta-axis motor. 
MREF 3 

Rotate theta-axis 90 degrees in CCW direction. 
MOVR 3 90 

Rolate theta-axis 90 degrees in CW direction. 
MOVR 3 -90 
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Module Testing: .I.3-0, 

Aligner 

X-Axis Encoder Test 

This procedure verifies that the encoder is properly ~riterpreling Ihe posltron of [he 
aligner x-axis. 

Switch lo controller channel 1 
CHAN I 

Sel encoder lo 0, 
MPOS 4 0 

Disable x-axis molor. 
MEBL 4 0 

Prompt conlinuous reading of encoder position. 
CPOS 4 

Manually move x-axis approxrmately f inch; this should prompt a relurn value of 
approximately 1 inch. 

Return to prompt. 
ESC 

Disable x-axis molor. 
MEBL 4 1 

Reference x-axis motor. 
MREF 4 

This procedure verifies that the alignerx-ax~s motor can properly move the aligner 
x-axis in both the right and left directions 

Sw~tch to controller channel 1 
CHAN 1 

Reference x-axls molar. 
MREF 4 

Move x-axrs to encoder positcon 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 

Sectron G: Troubleshooting & Preventative Maintenance G-9 QF- 

Vacuum Setup & Test 

This procedure calibrates Ihe aligner vacuum sensor. 

Switch to controller channel 1.  
CHAN 1 

Activate vacuum. 
SVAC 2 1 1 

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

Deactivate vacuum. 
SVAC 2 1 0 

Initiate vacuum test: this will prompt a turn-on value (left) and turn-off value (righl). 
VACT 2 1 

Adjust turn-on value to 35,000 (repeat until turn-on value is within 5,000). 

Illumination Assembly Test & Setup 

Th~s procedure calibrates Ihe intensity of the aligner wafer array light 

Sw~tch lo controller channel 1. 
CHAN 1 

Actwale ~llum~nalion light. 
OUTP 4 100 

Adjust potentiomeler to see illuminatron light. 

Prompt continuous reading of pixel data. 
ALND 

Adjust polentiometer to lowest possible selling while malnlain~ng full array read- 
ing of 128. 

End continuous read. 
ESC 

Deactivate illumination light. 
OUTP 4 0 
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77 (-,o 
F?licroVision MVT 7080T:' Wafer Soder 

Module Testing: 1.7.0. 

Aligner 

Wafer Light Test (if OCR is Installed) 

This procedure verilies that the aligner wafer light is functioning properly. 

Switch to controller channel 1. 
CHAN I 

Acrivate upper wafer light LEDs. 
OUTP 5 100 

Deactivate upper wafer hght LEOS 
OUTP 5 0 

Activate lower wafer light LEDs. 
OUTP 10 100 

Deactivate lower wafer light LEDs. 
OUTP 10 0 

Station Reference with Backlash Tes! 

This procedure orients the aligner, theta, and x axes with respect to ancds r  
posi lions. 

Switch to controller channel 1 
CHAN I 

Reference theta-axis motor. 
#REF 3 

Reference x-axis motor. 
MREF 4 

Reference both axes and initiate vacuum test. 
SREF 2 

ALNC Aligner Array Sebup 

This procedure calibrates the aligner array to properly detect and alrgn wafers 

Switch to controller channel 1 
CHAN I 

Activate vacuum 
SVAC 2 1 1 

Manually place a wafer on the center of the chuck. 

Activate illumination light. 
OUTP 4 100 

Move wafer back and forth across array 5 t ~~nes .  
ALNC 1 

Save parameter data. 
SAVE 

Deactivate illumiriation light. 
OUTP 4 0 

While supporling wafer, deactivate vacuum and remove wafel 
SVAC 2 1 0 
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Sect~on G: Troubleshooling & Preventative Maintenance G-1 1 
- 

Module Testing: ~ o b o t  Module Tests: 

Robot 2.1 .o. 

2.2.0. 
2.3.0. 

.... -, 2.4.0. qF 2.50. 2.6.0. 

2.7.0. 
2.8.0. 
2.9.0. 
2.10.0. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LaserModuleTest 12 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PaddleVacuumTest 12 

ThelaEncoderTesl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 
ThetaMotorTest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 
PaddleEncoderTest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Paddle Motor Test .14 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Z Axis Motor & Encoder Test . I 5  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Station Reference , I 5  
. . . . . . . . . . . . . . . . . . . . . . .  Z-Axis Travel L im~l  Test & Setting of Software Limits .16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FinalModuleChecks 16 

Robot Side View Photo 
Laser Sensor 

Paddle 1 Vacuum . - - - . Paddle 2 Vacuum 
Sensor LED Sensor Adjustment 

Screw 

t .  

Robot 
Top View 

I Paddle 1 Vacuum .- - -  --I :- - - -) - Paddle 2 Vacuum 

Vacuum Vacuum 

Paddle 1 ,, ,, 

Paddle 
Axis 

Sensor LED Sensor Adjustment 
Screw 

Robot Can 
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- - a . / G- 1 2 MicroVision MVT 7080"-'Wafer Sorter 

Module Testing: 2.1.0: Laser Module Tes! 

Robot This procedure verifies that both the robot laser and the robot pholo sensor are 
functioning properly. 

2.1.1. Switch to conlroller channel 1. 
CHAN I 

2.1.2. Aclivale laser. 
LASR I 

2.1.3. Deactivate laser. 
LASR 0 

2.1.4. Increase gain to 16. 
LASG 16 

2.1.5. Prompt continuous reading of laser sensor module 
LASD 

2.1.6. Place a plece of paper 3 inches rn front of laser; thls will prwfql a continuous 
reading of 255. 

2.1.7. Return to pronipt. 
ESC 

P.addle Vacuum-Setup.& Test 

This procedure calibrates the robot paddle 1 and robot paddle 2 vacuurn sensors. 

Switch to controller channel 1 
CHAN 1 

Activate paddle 1 vacuum. 
SVAC 1 1 1 

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

Deactwate paddle 1 vacuum. 
SVAC 1 1 0 

Activate paddle 2 vacuum 
SVAC 1 2 1 

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

Deactlvale paddle 2 vacuum 
SVAC 1 2 0 

Initiate paddle 1 vacuum lest; this prompts turn-on value (lefl) and t~rrn-oft value 
(rig ht). 
VACT 1 I 

Adjust turn-on value to 35.000 (repeat u~i t i l  lurn-on value is withln 5,003) 

Initiate paddle 2 vacuum test; thls prompts turn-on value (lefl) and turn-off value 
(right). 
VACT 1 2 

Adjust turn-on value to 35.000 (repeat until turn-on value IS wllhin 5,000). 
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Module Testing: 2-3A 

Robot 

Section G: Troubleshooting & Preventative Maintenance G-13 

Theta Encoder Test 

This procedureverifies that theencoder is properly interpreting the position of the 
robot thela-axis. 

Switch to conlroller channel 1 
CHAN 1 

Reference all robot axes. 
SREF 1 

Set encoder to 0 ,  
MPOS 1 0 

Disable theta-axis motor. 
MEBL 1 0 

Link paddle axis to thela-axis. 
LlNK 1 

Prompt cont~nuous encoder reading. 
CPOS 1 

Rotate theta axis one full rotalion in CCW direction; this prompts a read~ng of 360 
degrees (+/- 3 degrees). 

Rotate theta axis one full rotation in CW direction; this prompts a read~ng of 0 
degrees ( + I -  3 degrees). 

Return to prompt. 
ESC 

Enable theta-axis motor. 
MEBL 1 1 

Reference theta-axis motor 
MREF 1 

?!4:0, Theta Motor T e q  

This procedure verifies that the robot theta motor can properly rotate the robot 
iheta axrs in a clockwise and counter-clockwise direction, 

2.4.1. Switch to controller channel 1 
CHAN 1 

2.4.2. Reference all robot axes. 
SREF 1 

2.4.3. Link paddle axls to thela-axis 
LlNK 1 

2.4.4. Rotate theta-axrs 90 degrees in CCW direcllon 
MOVR 1 90 

2.4.5. Rotate Ihela-axis 90 degrees ~n CW d~rectlon. 
MOVR 1 -90 

2.4.6. Unlink paddle axis from thela-ax~s 
LlNK 0 
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Module Testing: 2.5.0. 

Robot 

Paddle - Encoder Test 

This procedureverif~es lhat the encoder IS properly inlerpreiing the posillon of the 
robot paddle axis. 

Switch to conlroller channel 1 
CHAN 1 

Set encoder to 0. 
MPOS 2 0 

Disable paddle axis motor 
MEBL 2 0 

Prompt continuous encoder reading. 
CPOS 2 

Manually rotate paddle axis one full rotation In CCW d~rection; this prompts a 
reading of 360 degrees (+I-  3 degrees). 

Manually rotate paddle axis one lull rotallon In CW direchon; th~s prompts a read- 
Ing of 0 degrees (+/- 3 degrees). 

Return to prompt. 
ESC 

Enable paddle axis rnolor. 
MEBL 2 I 

Reference paddle axis motor. 
MREF 2 

Paddle Motor Test 

This procedure verifies that !he roSot paddle motor can properly rolate the robot 
paddle axis in a clockwise and counter-clockwise directm. 

Switch [o controller channel 1 
CHAN I 

Reference all robot axes. 
SREF 1 

Rotate paddle axis 10 degrees in CCW direction 
MOVR 2 10 

Rotate paddle axis 10 degrees in CW dlrectlon. 
MOVR 2 -10 
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Section G: Troubleshooting & Preventative Maintenance G-1 5 
- 

Module Testing: 2.7.2. &Axis Motor & Encoder Test 

Robot 
/F-. 

This procedureverifies that theencoder is properly interpreting the pos~tion of the 
robot z-axis, and that the robot z-axis motor can properly move the robol up and 
down along the z-axis. 

2.7.1. Switch to controller channel 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 

Raise robol z-axls to encoder position 1. 
MOVA 0 1 

Disable z-axis motor. Listen for "click", which indicates brake engagement 
MEBL 0 0 

Enable z-axis motor. Listen for "click", which indicates brake disengagement. 
MEBL 0 i 

Set encoder to 0. 
MPOS 0 0 

Raise z-axis .5 Inches. 
MOVR 0 . 5  

Prompt encoder read~ng. Returns reading of .5 
MPOS 0 

Lower z-axis .5 inches. 
MOVR 0 -.5 

Prompt encoder reading. Returns reading of 0. 
MPOS 0 

Reference all robot axes. 
SREF I 

2.8.0. Station Reference 

This procedure orients the robot thela and paddle axes with respect to encoder 
postrons. 

2.8.1. Switch to controller channel 1 
CHAN 1 

2.8.2. 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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, . . - I I G- I 6 MEroVision MVT 7080"' Wafer Sorter 

Module Testing: 1..?_.0- 

Robot 

2-Axis Travel Limit Test & Setting of Software Limits 

This procedure determines the up and down travel limits o l  the robot z-axis 
hardware and establishes soflware protechon limits. 

Switch to controller channel 1. 
CHAN 7 

Set negative limit beyond hardware limit. 
LlMN 0 -7 

Move z-axis to encoder position .? 
MOVA 0 .I 

Move z-axis to lower travel limit. Repeat until torque limit error 1s encounlered. 
MOVR 0 -.02 

Prompt lower Z height position reading. 
MPOS 0 

Ser software negative limit. Oblain Z he~ght position from system response to 
previous command. 
LlMN 0 [Z height position + .02] 

Set positive limit beyond hardware limit 
LlMP 0 7 

Move z-axls to encoder posilion 6.4 
MOVA 0 6.4 

Lower z brake delay. 
SCAL 1 6 300 

Moves z-axis to upper travel limit. Repeat until torque l m i t  error is encountered. 
MOVR 0.02 

Prompts upper Z height position readi~g. 
MPOS 0 

Set software positrve lim~t. Obtain Z height pos~tion from syslem respnse to 
previous command. 
LlMP 0 [Z height posilion - .02] 

Set z brake delay to normal setting. 
SCAL 1 6 2499840 

Save selrings for brake delay. 
SAVE 

2.10.0. Final Module Checks 

2.10.1. Inletference -Check for interference behveen moving ptls. Ensure that all :virlng 
is secure and cannot be damaged in any way by moving parts. 

2.10.2. Lubrlcalion - Check lubrication of z-axis; lubricate with NSK # l  grease ~f 
necessary. 

2.10.3. Grounding - Make sure that the robot ground cable is attached to the robot 
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- 
Module Testing: 

Bright Light 

Seclion G: Troubleshooting 8, Preventative Maintenance G- 1 7 

Bright Light Module Tests: 

ThetaEncoderTest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 
ThelaMotorTest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 
X- Axis Motor & Encoder Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .19 
Y- Axis Motor & Encoder Tesl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I9 
VacuumSelup&Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Station Reference . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  .20 
Leveling of Brighl Light Chuck & Setting Axes Limils . . . . . . . . . . . . . . . . . . . . . . .  2 1  

InspectionLightTest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 
Flipper Encoder & Motor Test . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  .22 
FlipperVacuumTesl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 
Flipper Upper & Lower Limit Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .24 

Bright Light 
top view 

Cooling 
Fan 

High 
Intensity Light 
( 2 5 0 ~ ~  120v) 

Bright Light wilh Wafer Flipper 
lop view 

Wafer Flipper 

Bright -' - 
Y- Axis 

Theta Axis 

Bright Light 
Front View 
cover removed 

Gimbal --frl?L 
-- - 

Flipper 
Vacuum Sensor 

Chuck 
Vacuum Sensor 
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Module Testing: 3.1-0. 

Bright Light 

-- 

Theta Encoder3st 

This procedureveril~es that Ihe encoder is properly interpreting the posltlon of the 
bright light thela-axis. 

Switch to conlroller channel 1. 
CHAN I 

Set encoder lo 0. 
MPOS 9 0 

Disable Iheta-axis motor. 
MEBL 9 0 

Prompl conlinuous encoder read~ng. 
CPOS 9 

Manually rotate theta axls one full rotation ~n CCW d~rection. Reading of 360 
degrees (should be within 3 degrees). 

Manually rolale rheta axls one lull rolallon in CW dlrectron Read~ng of 0 degrees 
(should be wilhin 3 degrees) 

Return lo prompl. 
ESC 

Enable thela-axis motor 
MEBL 9 1 

Reference Iheta-axis motor. 
MREF 9 

- 

Theta Motor Test 

This procedure verifies that !he bright l~ght theta molor can properly rotate the 
brighl light theta axis in a clockwise and counter-clockwise direclion. 

Switch lo controller channel 1. 
CHAN 1 

Reference 1 hela-axis molor. 
MREF 9 

Rotate theta-axis 90 degrees in CCW direction. 
MOVR 9 90 

Rotale Ihela-axis 90 degrees in CW direction 
MOVR 9 -90 
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Sectron G: Troubleshooting & Preventalive Maintenance G-19 7 -- . 

I 

Module Testing: !A0. 

Bright Light 
C _  

X-Axis .- .. Motor & Encoder 

Th~s  procedureverifies that the encoder is properly interpreting the position of Ihe 
br~ght light x-axis, and that the br~ght light x-axis motor can properly move the 
bright light x-axis back and forth. 

Switch lo controller channel ? 
CHAN 1 

Reference x-axis motor 
MREF 7 

Move x-axis lo encoder position 0. 
MOVA 7 0 

Set encoder to 0. 
MPOS 7 0 

Rotate x-axis 10 degrees in positive direct~on 
MOVR 7 10 

Prompt encoder reading. 
MPOS 7 

Rotate x-axis 10 degrees in negatwe direction 
MOVR 7 -10 

Prompt encoder readmg. 
MPOS 7 

Reference x-axis motor. 
MREF 7 

Y-Axis MotorEncoder  Test 

T h ~ s  procedure verifies that Ihe encoder is properly interpreting the position of the 
bright hght y-axis, and that the bright light y-axis motor can properly move the 
bright light y-axis back and forth. 

Switch lo controller channel 1 
CHAN 1 

Reference y-axis molor. 
MREF 8 

Move y-axis lo encoder position 0. 
MOVA 8 0 

Set encoder to 0. 
MPOS 8 0 

Rolate y-axis 10 degrees in positive direction 
MOVR 8 10 

Prompt encoder reading 
MPOS 8 

Rolate y-ax6 10 degrees in fiegatwe d~recllon 
MOVR 8 -10 

Prompt encoder reading 
MPOS 8 

Reference y-axis motor. 
MREF 8 
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Module Testing: 3 . 5 3  

Bright Light 
3.5.1. 

Vacuum Setup L Test 

This procedure calibrates the bright light vacuum sensor. 

Switch to controller channel 1. 
CHAN l 

Activate vacuum sensor. 
SVAC 3 1 1 

Remove front cover of bright light module and adjust vacuum sensor 1)  lirrn the 
vacuum adjustment screw CW unlil LED turns off; 2) turn vacuum adjusrmenl 
screw CCW until LED turns on: 3) turn vacuum adjustment screw CW unhl LED 
turns off. 

Oeactlvale vacuum Sensor. 
SVAC 3 1 0 

Initiate vacuum test. Adjusl turn-on value unlil equal to turn-off value, 
VACT 3 1 

Station Reference 

Thrs procedure orients the bright light x, y and theta axes w ~ l h  respecl to enccder 
positions. 

Sw~tch to controller channel 1 .  
CHAN I 

Reference x-axis 
MREF 7 

Reference y-axis. 
MREF 8 

Reference theta-axis 
MREF 9 

Reference all bright light axes. 
SREF 3 
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Module Testing: 3.7.0. 

Bright Light 

Section G: Troubleshooting & Preventative Maintenance G-21 
I - 

Leveling of Bright Light Chuck 4% Seltlng Axes Limits 

Th~s procedure levels Ihe bright light chuck and establishes software protection 
limtts for Ihe bright lighl x and y axes. 

Switch to controller channel 1 
CHAN I 

Set x-axis offset lo 0 
HPOS 7 0 

Sel y-axis offsel to 0. 
HPOS 8 0 

Sel x-axis negalive Ilmit. 
LlMN 7 -700 

Set y-axis negalive limil. 
LlMN 8 -700 

Set x-axis positive limit. 
LlMP 7 700 

Set y-axis positive limit. 
LlMP 8 700 

Reference all brig hl light axes 
SREF 3 

Rotate x-axis. Repeal until chuck is level 
MOVR 7 [ + I -  degrees] 

Rotate y-axis. Repeat until chuck is level. 
MOVR 8 (+I- degrees] 

Prornpl encoder reading. 
MPOS 7 

Set x-axis offset. Obtain position from previous command 
HPOS 7 [position] 

Prornpl encoder reading 
MPOS 8 

Sef y-axis offset. Obtain posilion from previous command. 
HPOS 8 [position] 

Reference all bright light axes 
SREF 3 

Move all bright light axes to drop-off position. Make sure chuck 1s level 
SPRK 3 

Set x-axis positive limit 
LlMP 7 60 

Sel x-axis negative limit. 
LlMN 7 -60 

Set y-axis positive limit. 
LlMP 8 60 

Set y-axis negative l~rnil 
LlMN 8 -60 

Save setiings. 
SAVE 
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McroVis~on MVT 7080':: Wafer Sorter 

Module Testing: 

Bright Light 

.--- 

3.8.0, Inspection tight Test 

This procedure verihes that the bright light thermostat and shut-off are functioning 
properly. 

CAUTION: This is not a routine test; i t  should only be petformed when a 
malfunction of the brlght light thermal cut-off is suspected. 

3.8.1. Sw~tch to controller channel 1 
CHAN 1 

3.8.2. With cooling fan unplugged, turn on bright I~ght. 

3.8.3. Aclivate high-intensity light. Leave the light on for 4-5 minutes, W i t h  5 rnmules. 
the thermostat should open and shut the light off. 
OUTP 6 100 

3.8.4. When light shuts off, plug in the cooling fan. For proper cool down. run Ihe fan for 
at least 5 mw~utes. 

3.8 5. Deactivate high-intensily light. 
OUTP 6 0 

Fllpper Encoder and Motor Test - 
This procedure verifies lhat the bright hght therrnoslar acd shut-off are functionmg -+ 

properly. 

Switch to conlroller channel 2. 
CHAN 2 

Reference the fhpper module. 
MREF 19 

Park !he br~ght light module 
SPRK 3 

Move the flipper module to its zero posit~on. 
MOVA 19 0 

Prornpl an encoder readmg of Ihe flipper module - i t  should he "0" 
MPOS 19 

Move the fl~pper 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: _3L1L02 

Bright Light 

Section G: Troubleshooting & Preventative Maintenance G-23 7 
Flipper - -  . Vacuum Test 

This procedure calibrates the flipper vacuum sensor. 

Remove the access panel from the bright light gimbal housing - this panel is 
dislingu~shable by its two threaded sensor access holes. The bright light vacuum 
sensor is located on the left side of the module while the llipper vacuum sensor is 
located on the right. 

Switch lo controller channel 2. 
CHAN 2 

Move the flipper up until it clears the top surface of the bright light chuck 
MOVR q9 1 

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

Place a wafer over Ihe vacuum pods of the flipper and hold it inlo posit~on by 
hand. Initlate a vacuum lest to prompt turn-on value (lefl) and turn-of value 
(rig hl). 
VACT 3 2 

Turn flipper vacuum sensor adjustmenl screw and repeat vacuum rest until turn- 
on and turn-off values are 50000 (k 5000); remove wafer. 

Park the bright light module 
SPRK 3 
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I G-24 MicroVision MVT 7080" Wafer Sorter 

Module Testing: 3.11.0. 

Bright Light 

. -, 

Flipper Upper &Lower Llrnit Test 

This procedure verifies that the flipper upper and lower limit oplo sets are funct~onirlg 
proper1 y. 

Switch lo controller channel 2 
CHAN 2 

Park the bright light module, 
SPRK 3 

Prompt reading of flipper lower limit optos. A return of "1" indcales [hat rhe opros 
correctly sense the presence of flag. 
lNPV 59 

Move the flag above the lower limit optos. 
MOVR t 9  10 

Prompt reading of flipper lower limit optos. A reurn of "0" Indicates thal the optos 
correctly sense the absence of flag. 
INPV 59 0 

Park the bright light module. 
SPRK 3 

Prompt read~ng of flipper upper lim~loptos. A return of "0' indicates that the opt05 
correctly sense the absence of flag. 
INPV 60 

Raise the flipper pos~tive travel limit. 
LIMP 19 70 

...- 
Move the flipper to its positrve travel limit -disregard the resulring error message. 
MOVA 19 70 

Prompt reading of fhpper upper limit optos. A return of "1" indicates that the optos 
correctly sense the presence of flag. 
INPV 60 

Park the bright light module. 
SPRK 3 

Reset flipper travel lim~ls 
FLlM t 9  
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Section G: Troubleshooting & preventative Maintenance 

MVT 7080 Customer: 

Wafer Sorter Date: 

Serial Number: 

Preventative s,,Time: 

Maintenance 
Checklist 

Check the robot pick-up position 
angles for each module. 

Check the level of the cassette 
platforms to the robot paddles. 

Check the mapping of the cassette 
stations. 

Check paddle 1 and paddle 2 
insertion into the cassette between 
wafers 1 and 2 and wafers 24 and 25. 

Check pickup lift, extraction and 
drop-off for wafers 1, 2,24 and 25 for 
each cassette platform. 

Check the level of the aligner to the 
robot paddles. 

Adjust the pickup and drop-off 
positions of the robot to the aligner. 

Check the level of the brlght light 
chuck to the robot paddles. 

Adjust the pickup and drop-off 
positions of the robot to the bright 
light module. 

Check the vacuum sensor sensitivity 
on the robot paddles 1 and 2, bright 
light chuck, and aligner chuck. 

Check the OCR reader alignment and 
the reader calibration recipes. 

Check joystick calibration. 

Cycle 50 wafers through each 
cassette station with all optlons 
turned on (bright light, aligner, and 
reader). 

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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- H-2 MicroVision MVT 7080~:~ wafer sorter 
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Section H: Diagrams & Parts 
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Section H: Diagrams & Park 
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i Microvision MVT 7080T!.' Wafer Sorter 
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Section H: Diagrams & Parts 
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Section H: Diagrams 8 Parts 
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Section H: Diagrams 8 Parts 
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. .. . Microvision MVT 708OTS! Wafer Sorter 
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Section H: Diagrams & Paris 
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nyperm~ above to browse 
4-Casselte sub-topics. 
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7.1.3.2.1. Activate paddle 1 vacuum. 
SVAC 1 1 1 

7.1.3.2.2. adjust paddle 1 vacuurn s e w r :  I) Turn vacuwn Mjus 
screw CW until LEO turns off; 2) turn vacuum adjuslrn 
screw CCW untfl LED turns on; 3) furn vacuum adjust 
screw CW until LEO turns off. 

7.1 .%!.a. Deactivate paddle 1 vacuum. 
SVAC 1 I 0 

7.1 32.4. Activate paddle 2 vacuum. 
SVAC I 2 1 

7.1.3.2,5. Adjust paddle 2 vacuum sensw: 1) turn vacuum adjustment 

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



V Q ~ U U I  I I ~ w a i  UI 1111 IUI I I-VI I a 1  IU WI I PVII V Q I U G ~  L ~ I  G ~ N W V  \I 
5000); remove wafer. 

7.1.3.3.6. Replace aligner back cwer. 
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heighl of the paddle's bttorn edge matches that of the block - 
as paddle 1 approaches Ihe block downward movement should 
be in increments of .001". 
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wrrecny rrlappeu. rrvrrl arrwrty irie ariyles lrrar rrlappeo 
correctly, select a 1 degree range that lies midway between Ihe 
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7.2.1ti.6. Remove p a m e  I irom tne cassette. 
W W R  13 1 1 

7.2.16.7. Establish robot aaddle I offset. Rebeat the folbwina m c e d u r e  
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


