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EH Master Online Help 

Eichhorn + Hausmann 

Main Window 

Connection 

Welcome to the EHMaster online help 

U N O E A C O N S T R U C T 

(!I EHMttster - MX301 #339 v2 24 rettdy £; 
Equipment Qerive Measure fommeters Eirmware 
Iools t!elp 

The caption (=window title) shows the connection state of the equipment, i.e. if the equipment is 
connected at all, and if so, which equipment model, serial number and firmware version was 
detected. 
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This main menu item contains the most important actions for the maintenance. 

Perform maintenance test 
The Perform maintenance tests menu item is used for real maintenance. Upon triggering it, two 
windows will open: the ,,sensors/signals form" on top and the ,,actions form" located below ii. The 
upper one may be regarded as a kind of ,,TV" and the lower one as the associated ,,remote 
control". 

The sensors/signals form on top consists of 
• a so-called ,,light board", which contains the states of all ports (inputs and outputs = sensors and 

actors) of the equipment, 

• indicators for the positions of all motors (if the equipment has any), 

• fields displaying the raw measurement acquisition values, e.g. the DAC and the ADC, 

• property indicators (if the equipment has any implemented) showing modelled state machine states of 
the equipment, 

• special indicators, which depend on the equipment model. 

The ,,light board" hereby indicates levels being logically L (low) with a red light at the bottom of the 
individual signal indicator and a level being logically H (high) with a green light at the top of the 
individual signal indicator. When the ,,light board" is not refreshed for a specific time, it will 
,,freeze", i.e. it will become darkened to indicate, that the signal states it currently displays are not 
the actual ones, but the ones that were present before a specific time. When it is refreshed again, 
it will ,,unfreeze", returning to bright colours and displaying the actual states of the signals. It 
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depends on the action the equipment is currently busy with, at which times it is refreshed, e.g. if a 
complex motion is commanded, the equipment will be busy for a time and therefore not be able to 
respond to the status scan command associated with and repeatedly triggered for the ,,light 
board". At the end of the complex motion, the equipment will be idle and ready to respond to such 
scan status requests. 

The actions form located below the sensors/signals form contains many buttons for special 
actions, e.g. motions of motors to specific positions, activation and deactivation of valves, special 
actions for raw measurement data acquisition etc. The commands which are associated with the 
buttons are always of one of the two following kinds: ,,pin controls" and ,,trajectories". The pin 
controls are rare and concern the direct switching/changing of valves without any further security 
checks. The trajectories are complex motions, which will attempt to put the equipment to a safe 
state before executing the action requested, thereby attempting to prevent crashes. It is very 
important to have an idea, of what is going to happen before triggering any action from this form 
and reading the button's caption precisely, because crashes can not be prevented in all cases by 
the equipment. Therefore the risk of triggering sensitive actions is completely up to the person 
performing the maintenance. Anyway, the equipment handbook should always be in reach and 
actions should be triggered with the utmost awakeness and care. To remember this, the actions 
form also contains also a calmly flashing (warning) panel indicating this absolute necessity. 

Reset 
The Reset menu item will cause a software reset of the equipment. Note, that the equipment 
could request eventually the removal of all material and the execution of a security motion before 
reselling, which should be generally granted, because the equipment might force a hardware 
reset of the complete system, causing valves to fall back to their reset state. 

Hardware reset, Bios level reset 
not available 

Quit 
The Quit maintenance menu item will finally close the maintenance (if MXNT is running) or 
terminate EH Master (if EHMaster is running). 
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This main menu item contains actions useful for deriving information from the equipment and the 
running maintenance program or sub process. 

Equipment info 
The Equipment info menu item will show information about the equipment model, its serial 
number, main board type, firmware version etc. 

Capabilities 
The Capabilities menu item will show the model-dependant capabilities of the current equipment, 
e.g. the number of sensors implemented. 
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Description 
The Description menu item will show a brief description of the equipment and is provided for 
compatibility with DOS versions only. 

Environment 
The Environment menu item will show information related to the running program, active 
directories, the serial port and the operator currently logged in. 
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This main menu item contains actions related to the measurement process. 

Mode dialog 
The Mode dialog menu item will open an equipment-specific window, on which the generic mode 
for succeeding measure commands may be once defined or modified. The menu will read the 
current mode from the equipment and provide functions to change ii. The modified mode may 
then be sent back lo the equipment by pressing the according button or aborted by the ,Abort'' 
button. The ,,To default" button will reset the mode to a predefined state. 

Command dialog 
The Command dialog menu item will also open an equipment-specific window, on which the 
measure command parameters may be defined or modified, if any available. These parameters 
mainly refer to data which is to be sent to the equipment with every measure command (and not 
once only, like the mode), e.g. the source and destination slots and carrier indexes for the MX303. 
The ,,Execute" button will transmit these parameters to the equipment and start a measurement, 
whereby the ,Abort" button closes the window without triggering anything 

Perform default immediately 
The Perform default immediately menu item is identical to triggering a measure command with all 
parameters reset to their default state and being executed immediately. Some equipment models 
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have also a blue ,,Measure" button located under the maintenance's main window large E+H 
icon, which performs the same action than the ,,Perform default immediately" menu item (this is 
provided for easier triggering of measure commands without having to open the menus). 

Repeat last immediately 
not available 
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Parameters 

Edit 
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This main menu ilem contains features to verify, update and edil the equipment parameters 
(which are located together with the equipment firmware on a flash disk on the equipment's 
mainboard). 

The parameters edit menu item will open a section select dialog, in which all equipment 
parameters are grouped in sections (e.g. ,,Globals", ,,Timing" elc.). 

In order to edil a specific section, select it from the listbox and press <Enter> or double click ii. 
When a section is opened, a window with a string grid will appear, in which the individual items 
may be modified by selecting them by the arrow keys or the mouse and pressing <Enter>. Note, 
that some very sensitive items can not be changed by the customer and the editing of some items 
could be proceeded by a warning window, Iha! modifying lhe parameter is critical and can lead to 
severe damages of the equipment or material or even failures of the encapsulating control 
process (e.g. MXNT). 

When editing is finished and changes were detected, the .,Save to file" button on the section 
select dialog will become enabled. If the changes shall be kept, the button should be pressed, 
which will cause the new parameters lo be saved on the PC's hard disk. After successful saving, 
lhe ,,Program" button will become enabled (which has the same function than the maintenance's 
main menu item <P>arameters\<P>rogram) and will thereby program (save) the parameters also 
to lhe equipment's flash disk. When lhe parameters programming operation is finished, the 
section select dialog may be closed by lhe ,,Finished" button and you may return to the 
maintenance main window. 

If lhe changes made shall be aborted and thereby not become effective, the section select dialog 
may simply be closed by the ,,Finished" button without prior activation of ,,Save to file" or 
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.,Program". 

Important note: If you made changes and want them to become effective, make sure, that both 
the ,,Save to file" and the ,,Program" buttons are pressed after each other in order to prevent 
mismatches of the PC and equipment hard disk versions. 

Program Parameters 
The parameters programming process will program the PC's hard disk version into the 
equipment's flash disk and thereby update it. As common to all programming operations, the 
equipment could request eventually the removal of all material and the execution of a security 
motion before programming, which should be generally granted, because the equipment will force 
a hardware reset after programming (which could cause valves to fall back to their reset state). 

Verify Parameters 
The parameters verify process will compare the flash disk version to the version located on the 
PC's hard disk (which can be found in the root directory EH_APP, e.g. EH_APP\1007.SET) and 
report if either the two versions are matching or not. If mismatches are reported, it is 
recommended to reprogram the parameters (except the case, that the equipment's parameters 
should be kept because of a special reason or \he hard disk version of \he parameters is older 
than the flash disk version). 
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Firmware 
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This main menu item contains features to verify and update the equipment firmware (which is 
located together with the equipment parameters on a flash disk on the equipment's main board). 

Verify Firmware 
The firmware verify process will compare the flash disk version to the version located on the PC's 
hard disk (which can be found in the root directory EH_APP, e.g. EH_APP\MX102.BIN) and report 
if either the two versions are matching or not. If mismatches are reported, it is recommended to 
reprogram the firmware (except the case, that the equipment's firmware should be kept because 
of a special reason or the hard disk version of the firmware is older than the flash disk version). 

Program Firmware 
The firmware programming process will program the PC's hard disk version into the equipment's 
flash disk and thereby update it. As common to all programming operations, the equipment could 
request eventually the removal of all material and the execution of a security motion before 
programming, which should be generally granted, because the equipment will force a hardware 
reset after programming (which could cause valves to fall back to their reset state). 
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Iools .t:!elp 
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This main menu item contains tools for diagnostic actions and a scientific calculator. 

Scientific calculator 
The very comfortable scientific calculator evaluates while typing in, i.e. it shows errors of the input 
term in red, if any present, or the result in cyan, if the input term could be successfully evaluated. 
It follows the classical rules of junctor prioritization (" > */ > + -) and contains some mathematical 
plug-in-functions. The complete list of functions may be derived by 
<H>elpl<L>ist_active_constants_functions_and_junctors. 

Spoolers and communication 
The spoolers and communication menu item opens four tool windows on top of the screen, which 
will provide information about the connection state of the equipment (RS 232 signals), the amount 
and kind of objects spooled and the equipment state (including the object flow controls). This 
menu item is normally not of interest to a client and is only needed in cases of diagnostics by a 
specialist. 
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RunSpy and system analysis 
The RunSpy system analysis will check your computer completely and display the results with the 
NotePad supplied with MS Windows. Information will be output about !he Application, !he memory 
available, the amount and kind of parallel processes, the disks etc. 

Create remote diagnosis 
The Create remote diagnosis is of special importance for remote diagnostics. You should have an 
empty removable disk medium with you, on which lots of information will be assembled, and which 
al the end shall be sent to the equipment manufacturer. The information contains information 
about the hard disk and flash disk firmware and parameter versions, log data etc. 
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About 
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Iools l:ielp 

Information about the program. 

EH adresse 
E+H Eichhorn+ Hausmann GmbH 
Benzstr. 7+9 
0-76185 Karlsruhe, Germany 

Tel. (+49) (0) 721 83118-0 
Fax. (+49) (0) 72183118-40 
eMail: eh@eichhorn-hausmann.de 
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~lash parameters 

Running: EHMaster.exe v1.80 
Todav: Di 24.06.2003 09:00:08 

Eichhorn + Hausmann 

Valid diameters and delimiter states 
... for diameter "Erroneous" Diameter not supported 

... for diameter "Default'' Diameter not supported 

.. for diameter "Autodetect" Diameter not supported 

... for diameter "50 mm" Diameter not supported 

... for diameter "100 mm" Diameter not supported 

... for diameter "125 mm" Diameter not supported 

... for diameter "150 mm" All delimiters down 

... for diameter "200 mm" All delimiters down 

... for diameter "300 mm" Diameter not supported 

... for diameter "75 mm" Diameter not supported 

... for diameter "Reserved_B" Diameter not supported 

... for diameter "Reserved_C" Diameter not supported 

MX200 #1211 v1.5~ 

Page 1 of 1 Plant ID: E+/­
Ooerator: Peter Michel (EHLicenserStaff 



Flash parameters MX200 #1211 v1.5~ 

Eichhorn + Hausmann 

Mechanics timing 
Generic sensors despike 200 polls 

LED flash timer 7 rel 

Drawer vacuum: Timeout 1000 ms 

Drawer in/out actor: Timeout 2000ms 

Drawer up/down actor: Extra delay before up 50 ms 

Drawer up/down actor: Timeout 1500 ms 

. 

'Running: EHMaster.exe v1.80 
Page 1 of 1 Plant ID: E+I 

Todav: Di 24.06.2003 09:00:07 O=rator: Peter Michel IEHLicenserStafl 



f=lash parameters MX200 #1211 v1.5~ 

Eichhorn + Hausmann 

Head chuck methods 
I ... for diameter "150 mm" None) 

I ... for diameter "200 mm" None I 

'Running: EHMaster.exe vt.80 
Page 1 of 1 

Plant ID: E+f 
Todav: Di 24.06.2003 09:00:09 O=rator: Peter Michel fEHLicenserStafl 



Flash parameters MX200 #1211 v1 .5~ 

Eichhorn + Hausmann 

GEO top linearization 
Index Raw DAC Wanted value Target Gradient 

Sector #0 0 0.00 µm 0 1.05859 

Sector #1 1024 54.20 µm 1084 1.05151 

Sector #2 2070 109.20 µm 2184 1.04565 

Sector #3 3078 161.90 µm 3238 1.06055 

Sector#4 4085 215.30 µm 4306 1.05737 

Sector #5 5129 270.50 µm 5410 1.05933 

Sector #6 6158 325.00 µm 6500 1.05908 

Sector #7 7174 378.80 µm 7576 1.05566 

Sector #8 8199 432.90 µm 8658 1.06226 

Sector#9 9193 485.70 µm 9714 1.05640 

Sector #10 10274 542.80 µm 10856 1.06104 

Sector #11 11256 594.90 µm 11898 1.06250 

Sector #12 12263 648.40 µm 12968 1.05542 

Sector#13 13309 703.60 µm 14072 1.06323 

Sector #14 14353 759.10 µm 15182 1.05688 

Sector#15 15356 812.10 µm 16242 1.06421 

Sector #16 16382 866.70 µm 17334 1.05933 

Sector #17 17411 921.20 µm 18424 1.06152 

Sector #18 18417 974.60 µm 19492 1.06543 

Sector #19 19455 1029.90 µm 20598 1 05981 

Sector#20 20476 1084.00 µm 21680 1.06714 

Sector#21 21503 1138.80 µm 22TT6 1.06030 

Sector#22 22546 1194.10 µm 23882 1.06543 

Sector #23 23569 1248.60 µm 24972 1.05981 

Sector #24 24556 1300.90 µm 26018 1.06470 

Sector#25 25591 1356.00 µm 27120 1.06006 

Sector#26 26672 1413.30 µm 28266 1.06519 

Sector#27 27639 1464.80 µm 29296 1.06519 

Sector #28 28681 1520.30 µm 30406 1.06006 

Sector#29 29662 1572.30 µm 31446 1.06787 

Sector#30 30709 1628.20 µm 32564 1.05762 

Sector #31 31749 1683.20 µm 33664 1.05688 

FULL-SCALE 32767 1737 .00 µm -- --

~unning: EHMaster.exe vt.80 
Page 1 of 1 Plant ID: E+f 

Todav: Di 24.06.2003 09:00:11 Onerator: Peter Michel (EHLicenserStafl 



Flash parameters MX200 #1211 v1.5~ 

Eichhorn + Hausmann 

GEO timing 
Multiplexer delay 5 ms 

NormfT estmode delay 0 ms 

Extra delay before WARP 0 ms 

Extra delay before THK 500 ms 

Running: EHMaster.exe v1.80 
Page 1 of 1 Plant ID: E+I 

Todav: Di 24.06.2003 09:00:09 Onerator: Peter Michel fEHLicenserStafl 



Flash parameters 

'Running: EHMaster.exe v1.BO 
Todav: Di 24.06.2003 08:59:39 

Eichhorn + Hausmann 

GEO generic 
Submode! type MX204 

Wiring scheme Alpha200 

Material handling Semi automatic 

Material detection Not possible 

Reference angle 

Acquisition subsystem B187 

Sensors per head plate 37 

WARP scan mode By calculation 

THK scan mode Top and bottom 

Default sensor Sensor #1 

Default sensor in NormMode False 

Reference sensor Sensor #1 

Reference sensor kind No\ insta\!ed 

MX200 #1211 v1.5~ 

Reference sensor measured Before measuring wafer 

Idle job NOP 

Page 1 of 1 Plant ID: E+f 
O=rator: Peter Michel (EHLicenserStafl 



-=1ash parameters MX200 #1211 v1.5~ 

Eichhorn + Hausmann 

GEO codes 
Sensor#1 23h 

Sensor #2 0311 

Sensor #3 28h 

Sensor #4 12h 

Sensor#S 24h 

Sensor #6 22h 

Sensor#7 08h 

Sensor #8 09h 

Sensor #9 1Ah 

Sensor #10 32h 

Sensor#11 16h 

Sensor#12 05h 

Sensor#13 04h 

Sensor#14 02h 

Sensor#15 29h 

Sensor#16 0Ah 

Sensor#17 0Bh 

Sensor#18 13h 

Sensor #19 07h 

Sensor #20 06h 

Sensor 1121 25h 

Sensor#22 0Ch 

Sensor#23 19h 

Sensor#24 38h 

Sensor#25 18h 

Sensor#26 3Ah 

Sensor#27 2Ah 

Sensor#28 28h 

Sensor#29 18h 

Sensor#30 33h 

Sensor#31 17h 

Sensor#32 27h 

Sensor#33 26h 

Sensor#34 36h 

Sensor#35 14h 

Sensor#36 34h 

Sensor#37 15h 

Running: EHMaster.exe v1.80 Page 1 of 1 
Plant ID: E+f 

Todav: Di 24.06.2003 09:00:10 O=rator: Peter Michel IEHLicenserStafl 



Flash parameters MX200 #1211 v1 .5~ 

Eichhorn + Hausmann 

GEO bottom linearization 
Index Raw DAG Wanted value Target Gradient 

Sector #0 0 0.00 µm 0 1.03613 

Sector #1 1023 53.00 µm 1060 1.05957 

Sector #2 2063 108.10 µm 2162 1.05347 

Sector #3 3075 161.40 µm 3228 1.05688 

Sector #4 4095 215.30 µm 4306 1.06104 

Sector #5 5111 269.20 µm 5384 1.05737 

Sector #6 6140 323.60 µm 6472 1.06299 

Sector #7 7173 378.50 µm 7570 1.05859 

Sector #8 8197 432.70 µm 8654 1.06421 

Sector#9 9210 486.60 µm 9732 1.06323 

Sector #10 10239 541.30 µm 10826 1.05884 

Sector #11 11257 595.20µm 11904 1.06421 

Sector #12 12270 649.10 µm 12982 1.05908 

Sector #13 13320 704.70 µm 14094 1.06372 

Sector #14 14326 758.20 µm 15164 1.05981 

Sector #15 15347 812.30 µm 16246 1.06470 

Sector#16 16382 867.40 µm 17348 1.06201 

Sector #17 17399 921.40 µm 18428 1.06348 

Sector #18 18422 975.80 µm 19516 1.06543 

Sector #19 19447 1030.40 µm 20608 1.06689 

Sector#20 20553 1089.40 µm 21788 1.06250 

Sector#21 21528 1141.20 µm 22824 1.06250 

Sector #22 22554 1195.70 µm 23914 1.06665 

Sector#23 23544 1248.50 µm 24970 1.06323 

Sector #24 24605 1304.90 µm 26098 1.07007 

Sector#25 25605 1358.40 µm 27168 1.06201 

Sector#26 26686 1415.80 µm 28316 1.06665 

Sector#27 27676 1468.60 µm 29372 1.06250 

Sector #28 28683 1522.10 µm 30442 1.06909 

Sector#29 29697 1576.30 µm 31526 1.06592 

Sector #30 30712 1630.40 µm 32608 1.06274 

Sector #31 31749 1685.50 µm 33710 1.06299 

FULL-SCALE 32767 1739.00µm -- ·-

lf?unning: EHMaster.exe v1.80 
Page 1 of 1 Plant ID: E+f 
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Flash parameters MX200 #1211 v1 .5~ 

Eichhorn + Hausmann 

GEO acquisition core 
DAC resolution 20 counts/µm 

Acquisition mode Constant time unfiltered tracking 

Restart SAR when detecting 40 monotone tracks 

Pretracking 1 cycles 

THK cumulation 128 cycles 

Postcumulative upscaling 2 leftshifts 

~ 

'Running: £HMaster.exe v1.80 
Page 1 of 1 Plant ID: £+/ 
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J:lash parameters MX200 #1211 v1 .5~ 

Eichhorn + Hausmann 

Equipment generic 
Manufactured 12/2002 

Testo/testu target mapping PA76 

Carrier detection sensor installed False 

Material detection sensor Installed 

Material detection in UP head DAC threshold <O bin (unlinearized, TM) 

Delimiter carrier plate installed False 

Diameter delimiters kind None 

Drawer in/out actor installed True 

Drawer up/down actor installed True 

Drawer vacuum installed True 

Drawer vacuum actor polarity reversed False 

Head vacuum kind None 

Head vacuum sequencing Default combinatorical 

Head vacuum CHGVA multiplexer installed False 

Head up/down actor kind None 

Console switch kind Pushbutton 

Console display kind Dual LED swapped 

Console labels Run and measure 

'Running: EHMaster.exe v1.80 
Page 1 of 1 Plant ID: E+I 
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Flash parameters MX608 #1235 v1 .1 i 

Eichhorn + Hausmann 

Globals 
Submode! type Standard MX608 

Material handling Semi automatic 

Material detection Not possible 

Supported wafer diameter(s) 150mm .. 200mm 

Reference angle O" 

THK subsystem type Not installed 

RES subsystem type B204 

RES head unit configuration Dual LO and HI res 

P/N unit installed True 

TEMP sensor installed False 

Drawer vacuum installed True 

Drawer resolution 8 steps/mm 

Turner kind Not installed 

Turner vacuum installed False 

Console pushbutton installed False 

Material detection sensor installed True 

Unexpected material leads to error creation False 

Running: EHMaster.exe v1.80 
Page 1 of 1 Plant ID: Phoeni 

Todav: Di 24.06.2003 09:01:05 Onerator: Peter Michel (EHLicenserStafl 



Flash parameters MX608 #1235 v1 .1 i 

Eichhorn + Hausmann 

Ramping 
Drawer: Minimum delay 950 

Drawer: Maximum delay 30000 

Drawer: Clipper maximum delay 2500 

'Running: EHMaster.exe v1.80 
Page 1 of 1 Plant ID: Phoeni 
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==Iash parameters MX608 #1235 v1.1', 

Eichhorn + Hausmann 

Positions 
Drawer absolute maximum position 2200abs 

Drawer position for wafer center under LO-RES head 1500 abs 

Drawer position for wafer center under HI-RES head 1220 abs 

Drawer position for RES air measurement 0 abs 

Drawer position for P/N measurement 1220 abs 

'Running: EHMaster.exe v1.80 
Page 1 of 1 Plant ID: Phoeni 

Todav: Di 24.06.2003 09:01:27 O=rator: Peter Michel (EHLicenserStafl 



Flash parameters MX608 #1235 v1 .1 i 

Eichhorn + Hausmann 

Timing 
Generic sensors despike 10 polls 

Oespike home switches 10 polls 

Drawer vacuum timeout 1000 ms 

P/N pulse timeout Oms 

P/N result timeout 1220 ms 

'Running: EHMaster.exe v1.80 
Page 1 of 1 

Plant ID: Phoeni 
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EICHHORN+ HAUSMANN 

MX 204-608-DRA-SC 
Robot Manual 

This document is a short introduction for using and teaching the Robot. 
For further details concerning the Equipe™ Robot see the PRI-Reference-Manuals 

4000-0012 Rev. 1 (Software and Controller) 
4000-0015 Rev. 1 (Atmospheric Pre-Aligner) 
4000-0016 Rev. A (Atmospheric Single-Arm Robot) 
4000-0017 Rev. 1 (User Interface Manual) 
4000-0116 Rev. A (Atmospheric Dual-Arm Robot) 

Robot Axis Conventions 

Radial axis Radial axis 
◄ .. ! Z axis 

◄ ► 

Theta or Rotation 

The robot incorporates a aight-axis system of motion. 

• T - axis 
• R - axis 
• W- axis 
• Z- axis 
• t - axis 
• r - axis 
• z - axis 

(Theta) controls rotation of the arms. 
(Radial} controls the reaching and retracting of the upper arm. 
(Ratial) controls the reaching and retracting of the lower arm. 
controls vertical movement of the both arms simultaneously. 
controls rotation of the pre-aligner chuck 
controls horizontal moving of the pre-aligner pins 
controls vertical movement of the pre-aligner pins 

When axis parameters such as speed, acceleration, or current position are listed or 
modified by software commands, the parameter values for the three axes are always 
listed in the order T, R, Z. The fourth axis is stored in a separate file. 

Page I of26 MX-204-60l!-DRA5-manual-NT-en.doc 09.12.2002 12:59jl 



EICHHORN + HAUSMANN 

Station Naming Conventions 

To issue commands, define each station with a one-character name or letter. For 
example, the robot might get a wafer for Station A and put it in a cassette named 
Station 8. Station names can be any upper or lower case letter. For a cassette 
station, you need to teach only the first wafer slot. The controller will use the pitch for 
each station to determine the distance between slots in the cassette. 

The following table shows the used types and the teach-positions: 

Diameter Type Teach-Station Aoolication (example) 
all all A MX 608 
all all B MX204 
all all C Pre-Alicmer 

8-lnch 7, 1, 1, 1 D Station 4 
6-lnch 6, 1, 1, 1 E Station 4 
8-lnch 7, 1, 1, 1 F Station 5 
6-lnch 6, 1, 1, 1 G Station 5 
8-lnch 7,1,1,1 H Station 6 
6-lnch 6, 1, 1, 1 I Station 6 
8-lnch 7, 1, 1, 1 J Station 7 
6-lnch 6, 1, 1, 1 K Station 7 
8-lnch 7, 1, 1, 1 L Station 8 
6-lnch 6, 1, 1, 1 M Station 8 

l h 

Station convention 
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Station Sensoric 

Cassette Detection 
Each Station has three capacitive sensors for the detection of cassettes. One is on 
the placed on under the H-bar of the cassette, one on the left side to detect 8"-wafer 
and one on the right side to detect 6"-wafer. The amplifier of the sensors are placed 
on the frontpanel of each staton. The green LED shows that the sensor is idle, the 
yellow LED indicates the detection. You can adjust the sensors by the adjustment 
screw under the LED's. Turning clockwiese makes the sensor less sensitiv. 

Occupied LED 
The (white) LED labeled "Occupied" is on, when a casette is placed correctly on the 
station. If no cassette is detected on the station, the LED is of. If the LED is flashing 
the cassette in not placed correctly or the wrong cassette size is placed on the 
station. 

Docking LED 
The (yellow) LED labeld "Docked" in on during the cassette is in use. 

I 1~------~I I 

© Docked © 

..... © ©)© 
@ 'g . 

adi@ odi@ .,,@) 

© 
@ @ © 

@ 

Front view of a Cassette Station 
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Using the Teach Mode 

When you press the Teach button in the Terminal-mode window, the Teach window 
is displayed. The track motion control buttons and track axis parameters appear only 
for systems that include a track. The Pre-aligner box is enabled only for systems that 
include a pre-aligner. 

~ Eqt:32: current conttotlet ftrmw.art ve:rskm-:I.S1130A .. •..-':;~ .,JgjlSJ 
Act""1F .. ModoYiewl,ig~ 

,,;;~;i,,,-l?A;;!_'l-='""~l·$~l...,,,;~;d;l.;,,;,8 1!,;,,.e,!,;;11!l;,,i,l•,;;;.IL.,,;-i>.d,l~s~l«>!,LI~ !J ____________ j 
>I 

,r,..:J 
Terminal Mode Window 

■ Teach Mode • • 7 . -,.f.:=.. 

Ptmion- r Speed Step 

r
S~- Q~ -)f5t~

0
-~ 1 

Li-rit...ilch-

T 13225 T 100 r♦ 6 - 1" 

A 0 

~

oo r 8 
.JR ~ 

T BB z 3598 40 r 7 .J z ~I ' Properties. I I R 

w 0 r z BB 1 l ~ Ir M~IT"Qc1e 
~~ 

w 
..J w n I r 2nd End-elfecia-

~[ii]ro;: lrcx.ts - - - I y> Teach I 
Off btllO (vacutm sensor #1): .J 

'I~ I 3 4 ~V• Off bU!1 (vacui.rn sensor t12i ..J Test 

Ci]Li] Off 
bi:#2 (lase, semort .J JI~ Hure I 

- Pie-aii;iner 

i(!'.l~~nl I I "i-1 E~ l/0 I 5 6 Fi"lal An~e: I :;(I .:J 
[b]~ ii jJ I W!!ile, Si:ze: j 200 .3 Secvo On I Ex~ 

- -- J 
7 8 Moc10n 

~Wl 
Othe,t ... 

STOP .=:= 
::;<=-

Teach Mode Window 
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Teaching Stations 

For the Dual-Arm Robot you have only to teach the 
positions with the upper Arm (Axis R). 

The distance between the upper and the lower arm is fixed in the macros. 
Review the following figure and definitions before teaching stations. 

J_ 
Pitch 

T - • 

i 
Taught Position of 
the wafer 

To GET a wafer from a slot or to PUT a wafer in a slot, the movement of the end 
effector requires space above and below the final position of the wafer. When you 
teach a station, you are prompted for the stroke and offset parameters. 

Taught Position of the Wafer sets the positions of the Theta and Radial axes such 
that the end effector is at the center of the wafer. The position of the Z axis is the 
basis for the Offset and Stroke values. 

Offset sets the limit on Z travel above the taught position. This distance is required 
for placing a wafer in a slot or removing a wafer without touching the side of the 
cassette. The unit for offset is 0.001 inch. 
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Stroke sets the limit on Z travel below the taught position for a given Offset. The unit 
for stroke is 0.001 inch. 

Together, the Offset and Stroke provide sufficient Z travel within the cassette for GET 
and PUT movements without the wafer touching any part of the cassette. For 
example, if the taught position is 100, the offset is 35, and the stroke is 75, then the 
upper Z-travel limit is 135 (taught position + offset) and the lower Z-travel limit is 60 
(taught position + offset - stroke). 

Pitch sets the distance on Z travel between two slots (slot-to-slot-distance). The unit 
for pitch is 0.0001 inch. 

Saving Station Properties 

To save the station properties for the selected station, press the Properties ... button. 
The Stations Properties dialog is displayed. 
When you press the OK button, the displayed values are saved for this station in the 
coordinate file. 

i iifi!Miti4Mhii4¥ 

Stalion D 

Olftet j40 ----Stroke: 1120 

Pitch:! ,..2500 __ _ 

OK I 
C!Vleel I 
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Teaching a Station 

For the Dual-Arm Robot you have only to teach the 
positions with the upper Arm (Axis R). 

Before teaching stations, make sure that all devices (robot, end effector, pre-aligner, 
track, and so on) in your system are level. 

To demonstrate a typical teaching session, consider the simple case of a wafer 
cassette named Station D and a pre-aligner named Station C. The robot takes the 
wafer from Station D and places it on Station C. The pre-aligner aligns it and then the 
robot moves the wafer from Station C back to Station A. 

In this case, you teach Station C first and then teach Station D. First align the wafer 
and teach the pre-aligner position. If you do not, the robot will try to put the aligned 
wafer in the same slot as it was before the aligning. The taught positions do not 
change, but the position of the wafer on the end effector will be different. 

1. Access the Teach Mode window. 
■ TeachMode . . :}:~ 

r Position-­
T 13225 

! R 0 
I z 3598 

• s~ ,-Step f SeNO 

1 100 JO 1 6 j T 

Fl 100 C' 8 ..J R 
z 40 r 7 
w 2 r ..J z 

jW 

,- Station -- i 
~ ~lo -=-1 
~ 
~ I Properti~ •• j 
~ r Mappr,g mode.., I 

r 2r<:l Errl-elfecl~ 

.1Jlil 
Linit~ch 

- 1" 

~ ~~' 
1

1a J1
2 

9) 1 °:$ Off r=vacuumsensorll1~ j It> Teach 

3 4 ~ v• Dfl I ba#1 (vacuum sensor 112~ .) 1-:lJ, Test 

1-eJLiJ ETI<:J Off 1 :::: f~~ _ _, 1 ~ Home 

5 6 if F"NIA1191e: 130 i] kJ:J~I I~ E,ct l/0 

I l :-11 &~] 
1 

Lw_a_ter_s_i2e:-::..·-:._l-200-::..-=-~-:_.:J-•=-_-:_=_s=""'°~~On.=-!~ / 'J) E><il 

7 a I r~ [;l][:E □~.,~. ~ L - STOP I -J 
2. Make sure, that "Mapping mode" and "2end End-effector" is disabled 
3. To teach Station C, turn all servo motors off, by clicking on all Servo axes: 
4. Manually position the end-effector near the pre-aligner chuck. Place a wafer on the 

chuck. 
5. Turn all servo motors on. 
6. To home the robot or roboUpre-aligner, press the Home button. The Home button 

uses the command and timeout value specified in the HOME= line of the 
command section of the Eqt32.ini file. 

7. Sometimes the robot moves slowly or only a short distance to home. To verify that 
the homing procedure is complete, watch the progress bar in the Motion box. 

8. Before moving the robot, set the speed for each axis in the Speed box. For 
teaching and testing, it is better to use a relatively slow speed. Setting the speed in 
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Teach mode does not change the operational speed set in the parameter file. 
However, if you use a macro that includes a set speed command, that command 
overrides the speed you set in Teach mode. Note that as you set the speed, the 
corresponding Step is adjusted. 
Use the motion control buttons to move the end-effector to the correct position: 

I axis 

Alternatively, you can use the number 
keys to move the robot. 

Press keys 
1 and 2 for Theta in the - and + directions, 

3 and 4 for Radial in the - and + directions, 

5 and 6 for Z in the - and + directions.and 

7 and 8 for the Track in the - and + 
directions respectively. 

On the Station selector list, press the down arrow to select Station C. 

,... Station---~ 

1f jA _:J 
Plopert1es . . , 

r Mapping mode 

r 2nd End-effector 

11. In the Station box, make sure that "Mapping" and the "2nd End-effector" in not 
selected. 

12. Press the Teach button to save the Station C coordinates. 
13. Move the end effector away from the pre-aligner. 
14. In the Pre-aligner box, set the flatfinder alignment angle and wafer size options as 

needed. Then press the Align button. Wait while the wafer is aligned. 
15. The GET command and slot 1 are selected by default. Press the Execute button. 

As the robot picks up the wafer from the pre-aligner, the progress is displayed in 
the progress bar in the Command box. 

16. Turn the servo off. 
17. With the wafer on the end-effector, manually move the robot arm to the cassette 

and carefully insert the wafer into empty slot 1. 
18. Turn the servo on. 
19. Using the motion control buttons, adjust wafer position so that the wafer is not 

touching the cassette: 
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Casse'te 

\1/a~er ~ 
L----,End-•E■ffelcrbr___ J

1 

I , 

20. Turn the vacuum off. 
21. Move the Z-axis down until the end-effector is just below wafer, barely touching it: 

wafer 

End-Effector 

22. Select Station D and press the Teach button. Station Dis saved and ready for 
testing. 

23. Turn the servo motor off and manually retract in the R direction. 
24. Select Station D, the GET command, and slot 1. Press the Execute button. Wait 

while the robot gets the wafer from slot 1. 
25. Select Station C, the PUT command, and slot 1. Press the Execute button. The 

robot places the wafer on the pre-aligner. 
26. Exit to the Teach mode and press the ALIGN button. The pre-aligner aligns the 

wafer. 
27. Select the GET command and press the Execute button. Wait until the robot is 

finished. 
28. Select the PUT command, Station D, and slot #1. Press the Execute button. The 

wafer in slot 1 is aligned. 
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Teaching the Scanner 

WARNING: Laser radiation emitted from the scanner could he 
hazardous. Do not view a laser beam directly. Laser beams can cause 
temporary or permanent damage to the eye. 

Before teaching make sure that all devices (robot, end effector, pre-aligner, 
track, and so on) in your system are level. 

a) Start EQT-32 
b) Type DCSI <Station>, to set the scanning parameter for this station to default. 
c) Start the Teach-Mode 

■ Teach Modi!: Teaching Sl!cnnd Arn, , · ---'.!.. .1.1.!.I 

Motion- -- 7 
- STOP I .:.. 

d) Select in the field ,,Station" the station which you will teach 
e) Select ,,Mapping Mode" 
f) Select ,,2nd End-Effector 
g) Move the scanner in front of the station. The distance between sacnner and 

wafer should be 40mm 
h) Switch on the scanner 
i) Move in Z until the beam hit the wafer in the first slot 
j) Move in T until the beam hit the wafer in the middle 
k) Move downwards, until the beam in under the first slot 
I) Move slowly Z upwards, until the Value on the Sensor display gets his 

maximum 
m) Move in W, until the Value on the Sensor display gets his maximum 
n) Press ,,TEACH" 
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■ I t:,ld'i Scvnn RI) Loo1Clinulr: Iii 

o) Confirm Jeach Scanning Coordinate .. " 

p) Quit the window ,,Position stored! Do you want to calibrate?" with NO 
q) Quit the Teach-Menue 
r) Reset the Speed by using the commands RSA and RSA W 
s) Test the mapping by using MAP <Stationsnumber> 

MAP sends the mapping result as follows 
MAP <ErrorCode>, <Status>, >Stationsnumberr>, ( <S 1 >, <S2>, ... , <Sn>) 

With S1 to Sn gives the mapping result for each slot as follows: 
0 - not defined 
1 - empty 
2- not empty 
3 - correctly occupied 
4 - double slotted or invalid 
5 - cross slotted 

t) If the result is ok, save the teaching with .,SAV" 

Remarks: 
If the scanner reports ,,4" (double slotted) in an empty slot above a occupied slot, the 
the Z-Coordinate is to high. Reduce the teaching of the Z-coordinate and try again. 

If the scanner reports ,,4" (double slotted) in an empty slot under a occupied slot, the 
the Z-Coordinate is to low. increase the teaching of the Z-coordinate and try again. 
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Digital Laser Optic Sensor L V Series 
Instruction Manual 

Laser Safety Precautions 

Use of controls or adjustments.or the 
performance of procedures other than those 
specified herein,may result in hazardous 
radiation exposure. 

The laser beam is not harmful to the skin. 
There is,therefore,no danger in exposing arms 
or hands to the beam. The only possible health 
hazard is in exposing the eyes to the laser 
beam.Damage to the eyes can occur if the 
operator stares directly into the beam. 
Looking directly at the laser beam may result 
in serious eye injury. 

Follow the safety precautions below to ensure operator safety: 

• Operate the LV Series only according to the procedures described in this 
instruction manual. 
Otherwise, injury may occur due to exposure to the laser beam. 

• Do not disassemble the sensor head. 
Laser emission from the LV Series is not automatically stopped if the sensor head is 
disassembled. If you disassemble the sensor head for inspection or repair, you may 
be exposed to the laser beam. If the L V Series malfunctions, contact KEYENCE 
immediately. 

• Do not look directly at the laser beam. 
Looking directly at the laser beam may result in serious eye injury. 

• Protective enclosure 
It is recommended that you install a protective enclosure around the sensor head to 
prevent any person from getting near the sensor head during operation. 

• Protective goggles 
It is recommended that you wear protective goggles when using the LV Series. 

• Stop laser emissions before cleaning the laser emission port. 
Failure to stop the laser emission may expose eyes or skin to the laser beam. 

• Check the laser beam path. 
To prevent exposure to the laser beam due to specular or diffuse reflection, install a 
screen which offers the appropriate reflectance and temperature characteristics to 
interrupt the reflected laser beam. Do not install the LV Series in such a way that 
the laser beam passes at eye height. 
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Amplifier Sensor Head 

■ Bar LEO monitor (sensor head) Bar LEO 11,1onrtor 
The current value of received light 
mlenStty ,s displayed 1e!ahve to 
the setting value, within Iha range 

When A. which is doser to the ampMier. is ON. the monitor displays 
the excess gain ot oolpllt A When Bis ON. the monitor displays the 
excess gain of output B. 

._.,.. .. .; 1.;.,c. 

~4, ◄ ~ 
~~ ~ 

-15,-. to +15%. 

Deteclion 1s generally stebk! when 
the 1&ce1ved light inlens,ty is at 
teast ±10,-, different ro lhe sening 

,;. 'l 1 .Jtb V;\lue. wh1ch ts represented by the 
,,..,....,. ► •- cemer bar of the LED mon1101. ,. .. ""'~ ,,.~ 

Note: TI» 1lusttalion sht,"M,, an 
AlRf1'lplP. r,f ~ f'P.N'!I.-Ai/1 '(tlf ll"IAf'I~)' of 
-+5'4 

Bar Graph LED monitor 
(lnter1ocked with amplifier) 

The-indicator rums on 
acco•d.og to the dlffcrol'lCC 
between me received bgh1 
n:erst'ly and dlc sonin; 
va'uc. Tlic curc·m eve! of 
dc<ection ""'biny can be 
detcrmaocd from thts 
(hijcrence 

Laser ON alarm 
nd'CafOf 

Bar LED monitor 
Oisplay'1g eXCMS 

gain 

Received light inmnsity monitor 
Displaying received light 
11'1181isily 

• Displaying excess gain 

If defection be-comes unstable (liQht cannot be 
St~adify receivc<f" or ·st~adi y intc..-mpred") d.1e to a 

change i~ tM surroJndings or tho WIJ<!I. or..,, •ny 
o:her re.as.on_ 1'Cao;ust lttc soositMty 

[);Sll!ay C>.cess 
ga non Bar LLD 

~---------------~ ooonitor 

• Displaying the hold valtoe 

Peak hokl d15play 
Indicator SET button 

Set up sensitivity 

ExcvHyain 
indicator 

■ Dual-receiver port, 
area detection 
LV-H52, H51 

Laser ON 
alarm 
Indicator 

Setting monitor 
Displaying UP/OOWN 

Output A 
indicator 

setting values button a • 
• Displaying Changing 

settings ~ values 

Channel 
indicator 

Selecting 
between 
vaoxius settings 

Receiver 

■ Maximum sensitivity setting 

No target[] R«~ived light 
Intensity 

••••••••••• ···········•· Seltlng 
vaftJc 

Tu,ie 

If there are any obIects on the 
bockg(ound. the sensitivily is 
sel 10 the maximum value for 
which the background obJects 
are not detected 

1. According to the directions on 
the left. press the @) button for 
3 seconds or more. 

1-:~"j'(; 
:~ SE!: ..,F, 

2. Confirm that the calibration 
indicator (orange LED) and 
setting monitor (green LED) are 
flashing. 

9.9 I23y""'!" ~j 
,_,ov ~ 
.. ~ :e SH ·"ic, 

3. Release the (3 button. 
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Mode Setting 

If you press the M button for three 
seconds or more when either 
Received light 
or intensity is displayed, you can 
display the values of various 
settings. Each setting can be 
adjusted separately for channel A 
and channel B. 

Reference: When the M button is 
pressed for 3 seconds or more 
during mode setting, the display 
returns to the received light 
intensity display. 

*It is possible to perform detection 
work while changing mode 
settings.To do this,switch the 
monitor to display received light 
intensity. 

Press 1110r three seconds 
or more. ! 

Selecting power mode 
1111111 I: rb"ifo 
QOO ,..a'r!.,Q ""° C. V 

c::::::, Sg CJD 

Press II once lightly. 

t 

Select a power mode to use for • or •· 
FINE: Set to this mode 
for detecting high-speed 
targets. 

TURBO: Set to this mode 
for regular detection work. 

SUPER: Set to this mode 
when there is insufficient light. 

Be sure to adjust the sensitivity again after 
switching POWER mode. 

Switching detection mode 

Selecting detection method 

Select a detection melhod to use for • or 

~ANDARD 1: Set this mode 1= ~-a·~, 
for regular detection work. ,. si,., c5 o 

1111111 dEl:c 6 o 
000~ 

= :a OB;, 

Press(! once lightly. 

! 
Selecting display shift 

1111111 ShFI:·□ (j 
QQQ ~ A 

0 ..,,,.. :a □a 

Press (m once liahtly. 

! 
Selecting hold mode 

1111111 dSP 
000 ........... 0 )P 

-=- "e 80 

Press II once lightly. 

! 
Selecting timer mode 

1111111 dL:J°l:St'j 
Q0Q~&.V 

c::::::1 :■ CJD 

I 
Press (I once lightly. 

Selecting no 
timer 

Timer selling 

IIIDI /: "ff Q 
000 ~ 
= lo 80 

____ Press fl_ on~e lightly. 

STANDARD 2: Use this mode 101- lifl,: ll',:iJ 
increase hysteresis. (page 6) ': ~ 00 
D1Ff£RENTIATION {UP edge det.cffon): ,- Jifl 1l' ~J 
Detects the UP edge or 0-00 ==-5. 
received lighl change. - ,. , ... 66 

DIFFEREIITIATIDII fDOWN edge 1-dl:l:c c! 01 
detection): Detect the DOWN ': 0;;::;; 5 ~ 
edge receJVed light change. 

"Differentiation Mode Detection" (page 6) 

Switching display shift 

By pressing S once, the received light 
intensity display will shift lo a value of 0. Also, 
fine adjLJstments of display shill can be done 
using-or•. 

I Dllllllll I --1- .._, 1 Received light 

000 ~ v I intensity after shift 

J :.:i--=I ~ "' Amount of shift 

Note: Selling values will also shill. 

• To set the shin value too. press• and 
• together. 

Hold mode switching 

Select a hold mode to use for• or • . 

NO HOLD: Display IS not 
held PHO BHO IIDlll -'SP'□' 6 

00D~ 
_ t:11 Sl:d Cn3i 

PEAK HOLD: Peak value IIEIIII d5P o 6 
is held on the display ~D ::;;;--- ~ ,SI 

PH,lBHO 

BOTTOM HOLD: Minimum IIB1llll d5P"1J' 0 
value is held on the disP,lay 000 

:~ 0 0 
PH□BH- ~ 

Switching timer mode 

Select a timer mode to use for • or •· 

NO TIMER: Set to lhis mode ,~ ~er 0 
ror regular detection work. ·• aFF c5o 

OFF DELAY: Use for output 
OFF delay 

ON DELAY: Use ror output 
ON delay 

ONE SHOT: Use for one­
shot output 

Timer setting 

I
...,, dl!J'rlo 
000 ~ 

- •od'-d50 

I'"'"' dl4~'6 
000~ 

•--d60 

1= caliil~ ~, 
:- :pzr,-5 C>O 

Select a time setting for the timer for • or 

•· ,- ~•o•.51 ,-o,o;_,.::~~, Min. 1 ms toooo~,-,;,; .=~~ 
max. 9999 ms - - ' • 
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Specifications 

Amplifier 

Model Ll/-21A/21AP I LV-22A/22AP LV-20A LV-11A 
FDA Clan' Class u Class I 
IEC Class• Class 2 Class 1 
Main unftleXDan1oion unit \4ainun t I E.xpanstOn ur1ii t 1 line~ Exoansk>n unJ (0 'inci Main unit 
Rcs.pon.sc,. time m,c oo us rlNE: 500 us 

TURDO 500 us 280µsto4 7 ms" TURBO 2ms 
SUPER TURBO 4 ms SUPER TURBO a ms 

Oporatlon modo LIGHT-ON/DARK ~ (swilch sok-aab<>) 
output modo &election 1 /\.B L.ON.2.A L.ON.B:D ON 3.A.B D.CN J.wayslooSW 
OUtput Red LEDx 2ch .. Digital LED monlto r 4 d git5 -t 1;'2 rc-d 7-$Cgmcm LEO a,o g:roon 7 •scgrnenl LCD 
~ (ll;hl Intensity monitor. Roe• ved light iotensity (010 9999). E><<>'Jss ~ain {0 to 9999)". Se! LP Va!t.-lJ o.sr,i~, (0 lo 9999) 

~ setting monitor) Nogat1vc values can be <!',splayed when itle dls?b7' srtift fu"la.-On is used Peak hold and bottom nold sw tchtng 

1 Bat LEO mcnit« Ora ,;e k 1 green x 6 (orange also used for tu11tng 1rdicalor) 
Laser ON alarm Indicator Green LED 

Detection modos STANDARD 1. STANDARD 2. UP €0Q!l. DOWN edge. =1<; SE!lt\QS for ch AIB 
Currant value fflift -9999 ...-anab!c separate s.cmnas torch A:'B 
Timcr function orF DELAYl{)"I DCLAY/ONE SHOT. 5"pa<a:e settings lo, ch A,1ll t.rner 1 to 9999 ms var,ablc 

Laser omi1sion stoo lnout Non YOUaQC in.put stoo dtJf'U'lq la~ rad a,JOn. ilout trne; 20 ms. mn. 
COlll/01 Output NPII. opc-11 col ector 1 2 ch m:n. 100 mA (40 V ma,: ) 'CSIC!ua Y011age 1 l'l:J., 

_v 21AP/22AP" PNP opcn--cote--or ,c 2 en. max 100mA {30 V rr.ax.}. residaal'11o."tage i rrax. 
Protectton circuit Reverse.po arity crctcctioo. 011(!ra.rr,ent p~otectio1. surge ablorber 
Power voftaao DC !2!o24V •10% m,,x., R"""' (P P) 10% max• 
Power conaumption 

1 5 W max. (12V. 125 mA V.V 62 5 mM (cunent consumption) 

Ambiortt ternoe,ature' 10 to • 55 C ( 14 so 131 n. No treczino ' 
RolaUVll humidity 35 le 851/,, No CM<fc-nsa,M 
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Coordinate File (*.COR) 

When you teach a station, you save the coordinates in a coordinate file. One * .cor file 
contains the coordinates of all taught stations. In addition, the coordinate file contains 
parameters that further define the stations, such as the pitch, stroke, and offset for 
the cassette and other Special Coordinate Items, such as the values used for a laser 
scanner, track, or flipper. Commands are provided to review and change the values, 
if needed. 

Coordinate or Parameter Command to read Command to set 
Station Coordinates RCS SPC 
Off set for Stroke ROF SOF 
Stroke RST SST 
R-axis retract position RRET SRET 
Distance between cassette slots RPI PITCH 

The coordinate file contains the coordinates for positions or stations and cassette slot 
information. You can add more stations to the coordinate file or change the 
coordinates of the existing stations. That is, you place the robot in a position or 
station that you want the robot to remember. You then teach the station coordinates 
by saving the coordinates for that position or station in a coordinate file (*.cor) stored 
in NVSRAM. 

SPC A,25495, 10233,2891 
SOF A,50 
SST A,80 
SRET A,-5500 
PITCH A,2500 
SPSC A,7344,-12617,2831 
SCSI A,0,50 
SCSI A, 1,250 
SCSI A,2,5000 
SCSI A,3,5000 
SCSI A,4,5523 
SCSI A,5,2586680 
SCSI A,6,5000 
SCSI A,7,1993 
SCSI A,8,25 
SCSI A,9,75177 
SCSI A,10,3 
SCSI A,11,0 
SCSI A,12,0 
SCSI A,13,0 
SCSI A,14,0 
SCSI A,15,25 
SPC B,25517, 10269,2870 
SOF B,50 

Station A 

Station B 

coordinates T, R, and Z 
Offset 
Stroke 
R Axis retract position 
Distance between cassette slots 
Scanning coordinates 
I 
I 
I 
I 
- Parameters for scanning 
I 
I 
I 
I 

Data for track position 
Reserved - Not used 
Reserved - Not used 
Reserved - Not used 
I 
- Parameters for Flipper 
I 
coordinates T, R, and Z 
Offset 

Note that T, Theta, is expressed in centidegrees (0.01 °). R and Z are expressed in 
milliinches (0.001 in), Pitch is expressed in 0.1 milliinches (0.0001 in). 
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Robot Parameter File (*.PAR) 

CAUTION: Modification of parameter files can be dangerous and requires 
specific knowledge and training. 

The robot parameters are stored in the *.par file. This file defines the robot 
parameters for the controller. Below is an example parameter file, annotated to show 
the line locations of the parameters. Your parameter file might have different values. 
Note that most parameters list three values. The first value for the T-axis, the second 
value is for the R-axis, and the last value is for the Z axis. For example, when the T 
axis is homed, a speed of 100 is used, but when the R axis is homed, a speed of 50 
is used. 

A TM-1111 Serial number of the robot 
9600 Baud rate 
100,50,20 Home speed 
1000,400,50 Home acceleration 
2000,2000,2000 Encoder resolution 
0,0,0 Reserved - Not used 
4300,3000,2000 Operational speed 
10025,10012,14012 Operational acceleration 
200,200,300 Error limit or following error 
50,30,40 GN, Proportional gain 
0,0,0 Servo acceleration forward 
4,4,4 Kl, Integral gain or Response to error 
9999,9999,9999 TL - Torque limit 
160, 120, 160 ZR, Derivative gain or Damping element 
16896, 16896, 16896 Ramp value, controls radius of the S-curve 
0,-4500,0 Customized home position 
0,-31432,0 Home offset in encoder counts 
9000, 16775,3937 Mechanical ratio used in scaling 
0, 10460,0 Arm length, total of both arm links for R 
4, 1500,0 Parameters for optional Z-axis brake 
1044,499,63 Operational deceleration 
-1000,-10460,-1000 Negative software motion limit 
36000, 10460, 13200 Positive software motion limit 
0,0,0 Scanner offset 
0,0,0 Reserved - Not used 

Some parameters, such as the Customized home position, are set when you teach 
the station positions. You can reset other parameters, such as speed and 
acceleration with commands. You can also change parameters by editing the 
parameter file; refer to the User Interface Manual 
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Adjusting Robot Parameters 

When your robot system is delivered, the robot parameter file contains recommended 
parameter settings. It is unlikely that you will need to change any parameters. 
However, your specific use may suggest that you use a faster or slower operational 
speed, or you may want to change the ramp value to provide a smoother S curve. To 
change robot parameters, such as speed or acceleration, send the command to set 
the new value in Terminal Mode. Then save the new value in NVSRAM by sending 
the SAV command. The commands for changing the robot parameters are 
summarized in the following table. For more information on each command, refer to 
the Equipe Software Manual. 

Parameter Command to read Command to set 
Home acceleration (.01 in/ sec 2) RAD None 
Note that RAD returns home 
acceleration only if homing is in 
progress. Otherwise, RAD returns 
operational acceleration 
Operational acceleration RAD SAD 
Operational speed RSP SSP 
Operational deceleration RDL SDL 
Servo error limit RER ER 
Positive software limit switch RPSL SPSL 
NeQative software limit switch RNSL SNSL 
Ram£..§!ope RRM RM 

-- -- -- -
Torque Limit RTL TL - -- - - -- -

Most Often-Used Commands 

Command Example Description 
ABM ABM Abort motion of all axes in a ststem -
HOME axis HOMER Home the R-Axis of the Robot 
MOVA axis, position MOVAZ,1000 Move Z-Axis to the absolute Position 1000 
MOVR axis, position MOVRZ,1000 Move Z-Axis 1000 steps relative to the current 

oosition 
RAD axis RADA Reads current acceleration and deceleration of all 

axis 
RCP axis RCPR Reads the current position of the R-axis 
RETH (station) RETHB Retract the radial axis for station B 
RSP axis RSPT Read speed for axis T 
SAD axis, acceleration SAD T,5000 Set acceleration of the T-Axis 
SAV SAV Store parameters, coordinate and calibration data in 

NVSRAM 
SDL axis, deceleration SDL W,8000 Set deceleration of the W-Axis 
SMCR SMCR Store macro in NVSRAM 
SSP axis.speed SSP R,4000 Set the Speed of the R-axis 
SVOF axis SVOFA Turn off the servo motor of all axes 
SVON axis SVONR Turn on the servo motor for R-axis 
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E+H -Macros for Testing 

In E+H macros the Waferdiameter is given by the Sensors of the Cassette-Station 
and the Wafertype by the TYPE-command. 

Command Example Description 
TRANS N,M,n,m * TRANS 1,2,3,4 Transport a Wafer from Station 1,Slot 2 to 

Station 3, Slot 4 
CVOF CVOF Switch off the Vacuum 
CVON CVON Switch on the Vacuum 
EVER EVER Shows the E+H macroversion 
GRUND GRUND Moves the Robot to a secure position 
GS station, slot* GS4,3 Moves the Robot in front of Station 4, Slot 3 

(get-position) and switch of the servo of the 
R-axis 

GSA station.slot* GSA 5,17 Moves the Robot in front of Station 4, Slot 3 
(put-position) and switch of the servo of the 
R-axis 

TYPE diameter, type TYPE 7, 1, 1 Set the Waferdiameter to 7 (8") the 
Cassettetype to 1 and the Waferhangtype to 
1 

* In this Macros the Station must be defined by using the TYPE-Macro before 
you start the Macro 

For example: If you want to handle a 12-inch Wafer,Hang Type 1, from Station 2, Slot 
17 of the Carrier to the Gauge and back to Station 2, Slot 4 you have to type the 
following commands: 

TYPE 8,1,2 
TRANS 2, 17, 1, 1 
TRANS 1, 1,2,4 
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Setting the Z-Axis Brake 

The Z-axis brake prevents the Z column from backdriving with the force of gravity. 
The OUTP 4 command controls the Z-axis brake. Line 20 of the Robot Parameter 
File lists the Z-axis parameters: 

- First parameter is the numerical port ID used for turning the brake on or off. It 
is normally 4. 

- Second parameter is the Z-axis Gain offset and is usually 0. This value sets 
the bias voltage in the motor output to counter gravity. 

- Third parameter is always 0. 
If the first parameter is set correctly, the controller engages the brake port 
automatically when the SVOF command is executed or disengages the brake when 
the SVON command is executed. The brake is activated when the Z-axis servo motor 
is turned off or a motor position error occurs. To manually engage or disengage the 
brake, send the OUTP command from the Teach Pendant or EQT command line, as 
shown in the following instructions. 

CAUTION: 
Make sure each end effector is clear of obstacles before turning off the brake 
and Z-axis servo motor. The Z axis can drop under the force of gravity if the 
brake and the servo are off. Wafer and robot damage can result. 

1. To turn off the servo motor, enter the command: SVOF Z This causes the z­
axis brake to turn on. 

2. To turn on the brake, enter: OUTP 4, 1 

3. Manually move the Z column a short distance. The brake re-engages because 
a position error is registered. 

4. Re-send the command OUTP 4, 1 The brake should remain off. You can now 
move the Z column manually. 
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Troubleshooting 

This chapter describes how to troubleshoot DBM robot problems. First review the 
section on Common Problems. If this does not solve the problem, use any applicable 
Diagnostic steps in the previous chapter to locate the problem. Then use the 
troubleshooting commands to interrogate the controller for status of DBM robotic 
system components. These commands are discussed in the section on Checking 
Robot Status. 

Common Problems 
The two most-common problems are that the DBM robot does not move or does not 
home. 
If the DBM robot is not moving, check the following: 

Is the power on? If not, connect it! 
Are the servo motors turned on? If not, use the SVON command. 
Is the robot homed? If not, use your homing macro or HOME command. 
Is the signal cable correctly connected? If not, correct it. 
If the DBM robot does not home, make sure the signal cable is correctly 
connected. 

Checking Robot Status 
To check controller connections and input/output connections, you can 
send various commands to the controller. The controller responds with the 
status. Use these commands for general troubleshooting: 

Command Purpose 
AST 1 Check error status on communications port 1 (COM 1) 
AST 2 Check error status on communications port 2 (COM2) 
GLST Check status of the Galil motion control board 
INPUT G Read input port G 
RLS Read limit switches 
RNCS Read NVSRAM check-sum 
ST AT Send status word 
VER Read firmware version number 

You can send any of these commands in Terminal mode from the Teach Pendant. 
The response from the controller is displayed in hexadecimal format that you must 
convert to messages. The firmware recognizes the current axes and returns 
information for those axes. This section describes the robot information you can 
access by using these commands: 

STAT 

GLST 

RLS 

Indicates if an axis is not homed or is in a servo-off condition 

Gali I status indicates if a servo motor is off for any of the axes 

Reads limit switches, including track limit switches 
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ST AT Command and Response 

The ST AT command indicates general status of the controller, including motor error 
on a robot axis, in a 16-bit word. Bit 14 in the STAT response can indicate multiple 
errors. 
The response to a STAT command gives the following information. 
Bits that are significant for the DBM robot are in bold type. 

Bit Meaning when bit is set to 1 

0 Previous command not executed 

1 Previous command invalid 

2 Vacuum sensor is activated 

3 Vacuum switch is ON 

4 Motor error on one or more axes 

5 One or more limit switches are triggered. Use RLS command. 

6 One or more axes are not homed yet. 

7 Pre-aligner error (Initialization only) 

8 Running macro 

9 One or more axes are moving. 

10 Servo motor is off on one or more axes. 

11 Error on COM2 

12 Not used (always 1) 

13 NVSRAM error 

14 Controller error 

15 Error on COM1. 
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GLST Command and Response 

The Galil motion control board status is given in a 32-bit double word. For a four-axis 
system, bits 12 to 15, 20 to 23, and 28 to 31 are zeros. Bits for the lower arm are in 
bold type. If you have a 4-axis system, the lower arm is t. If you have an 8-axis 
system, the lower arm is W. 

Bit Meaning when bit is set to 1 
0 Write or read time out 
1 Responds with the ? prompt 
2 Board is in debug mode 
3 Galil command error 
4 Integrator output exceeds torque limit (TL) 
5 Always 0 
6 Always 0 
7 Always 0 
8 Position error on robot theta axis 
9 Position error on robot R axis 
10 Position error on robot Z axis 
11 Position error on robot t axis (four-axis system) 
12 Position error on pre-aligner theta axis 
13 Position error on pre-aligner R axis 
14 Position error on pre-aligner Z axis 
15 Position error on robot W axis (eight-axis system) 
16 Robot theta axis is idle 
17 Robot R axis is idle 
18 Robot Z axis is idle 
19 Robot taxis is idle (four-axis system) 
20 Pre-aligner theta axis is idle 
21 Pre-aligner R axis is idle 
22 Pre-aligner Z axis is idle 
23 Robot W axis is idle (eight-axis system) 
24 Servo off on robot theta axis 
25 Servo off on robot R axis 
26 Servo off on robot Z axis 
27 Servo off on robot t axis (four-axis system) 
28 Servo off on pre-aligner theta axis. 
29 Servo off on pre-aligner R axis 
30 Servo off on pre-aligner Z axis 
31 Servo off on robot W axis (eight-axis system) 
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RLS Command and Response 

If Bit 5 of the response to the STAT command indicates that one or more limit 
switches are triggered, use the RLS command to find out the status of each switch. 
Bits Oto 15 indicate which limit switch is currently turned on. Bits 16 to 31 indicate 
which limit switches have been triggered since the last time the limit switch status 
was read. Use this to determine which limit switch triggered an error condition, even 
if the switch is no longer activated. Bits for the lower arm are in bold type. If you 
have a 4-axis system, the lower arm is t. If you have an 8-axis system, the lower arm 
isW. 

Bit Meaning when bit is set to 1 
0 Robot positive theta 
1 Robot positive radial 
2 Robot positive Z 
3 Robot positive t (four-axis system) 
4 Pre-aligner positive theta 
5 Pre-aligner positive radial 
6 Pre-aligner positive Z 
7 Robot positive W axis (eight-axis system) 
8 Robot negative theta 
9 Robot negative radial 
10 Robot negative Z 
11 Robot negative t (four-axis system) 
12 Pre-aligner negative theta 
13 Pre-aligner negative radial 
14 Pre-aligner negative Z 
15 Robot negative W (eight-axis system) 
16 Robot positive theta triggered 
17 Robot positive radial triggered 
18 Robot positive Z triggered 
19 Robot positive taxis triggered (four-axis system) 
20 Pre-aligner positive theta triggered 
21 Pre-aligner positive radial triggered 
22 Pre-aligner positive Z triggered 
23 Robot positive W axis triggered (eight-axis system) 
24 Robot negative theta triggered 
25 Robot negative radial triggered 
26 Robot negative Z triggered 
27 Robot negative t axis triggered (four-axis system) 
28 Pre-aligner negative theta axis triggered 
29 Pre-aligner negative radial axis triggered 
30 Pre-aligner negative Z axis triggered 
31 Robot negative W axis triggered (eight-axis system) 
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Adjusting the Vacuum Sensor 

An SMC Series ZSE2-T1-15 vacuum sensor is installed in the lower arm link of the 
robot. The functioning range of this sensor is from Oto -30 in. Hg (0 to 101592 Pa). 
The robot vacuum sensor is set for detecting silicon wafers at -15 in. Hg (50796 Pa). 
If you use a stronger or weaker vacuum supply, you can adjust the sensor as follows: 

1. Remove the cover to the lower arm link by unscrewing the screws that attach 
the arm cover to the arm. The sensor has a yellow potentiometer with High (H) 
and Low (L) marked above it. You will need a small screwdriver to turn the 
potentiometer. 

2. Connect the vacuum line. 
3. Install the end effector. 
4. Open the vacuum valve using the EQT interface or by entering a command. 

For a single end effector or the first end effector, enter: OUTP 0,0 
5. Without a wafer on the end effector, turn the potentiometer counter-clockwise 

until the red LED lights. Consider this position A 

LED 
• 

Position A-------

LED 

~ 
Position B 

6. With a wafer on the end effector, turn the potentiometer clockwise until the 
LED is turned off. Consider this position B. 

7. Turn the potentiometer to a position midway between position A and position 
B. 

8. Turn off the vacuum to the end effector using the EQT interface or with the 
command: OUTP 0,1 

Robot Control LED's 

To test the connections, plug in the power cord. The LEDs on the face of the 
controller will light: 
• A green LED on indicates the +5 voe power supply is functioning. 
• A yellow LED blinks to indicate the CPU is running. 
• A red LED light indicates an error, such as servo motors are off, 1/0 board is not 

ready, or there is a system error. 
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Maintenance 

A. Cleanroom Environment 

Operation Interval 
1 . Lubricate Robot leadscrew and ballspline* Five years 
2. Replace the air filter on the Controller fan. as required 

3. Replace the vacuum hose in the arm links. Three years 

B. Non-Cleanroom Environment 

Memo 
Operation Interval 
1. Replace the air filter on the Controller fan. as required 
2. Lubricate Robot leadscrew and ballspline. * Once every five years 
3. Blow out the vacuum system with nitrogen. 

Max PSI should not exceed 10 PSI. Once every three years 
4. Replace the vacuum sensor and solenoid. Once every five years 
5. Replace the vacuum hose in the arm links. Three years 
6. Check the integrity of the belts in the Robot. Five years 

4000-0920 

Tech.Memo 
P/N 
4000-0924 
4000-0919 

4000-0918 

Tech. 

P/N 
4000-0919 
4000-0924 

4000-0918 

*Use cleanroom compatible lubricant such as Kuroda C-Type or NSK LG2. 
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File: ScannerFineTuning.doc 

Scanner Fine Tuning 

WARNING: Laser radiation (.·milted from the scannl.!r could be 
hazardous. Do not vie,, a laser beam directly. Laser bear11s can cause 
lcmpornT) or pt:nnancnt damage to the C)e. 

Global Informations: 

a) For a good mapping it is absolutly necessary, that the robot and the scanner are in the same level 

b) If the difference between the up and the down scan is ot high or there is a detection of a wafer in 
one scan the Slot will be marked as invalid occupied, so the MXNT software will not use this slot. 
This means no wafer will be taken out and no wafer will be placed in this slot. 

c) Syntax of the mapping macro 

MAP <Statin>, <ErrorCode>, <Status> ,(MappingStatusSlot1, MappingStatusSlot2, ... ) 

Example 
MAP 6 70000 1000 (3, 1, 1, 1, 1, 1,3,3,3,3,3, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,3, 1,3) 

d) Mapping Status: 
0 - not defined 
1 -empty 
2-not empty 
3 - correctly occupied 
4 - double slotted or invalid 
5 - cross slotted 

e) Station File 
For every Station are the following Parameters used by the mapping macro: 

Scanning Coordinates 
Pitch 
R axis offset 
T axis offset 
CrossSlot high threshold 
CrossSlot low threshold 
CrossSlot high/low threshold 
First slot Z.offset 
internal Parameter 
First Wafer Position error 

Default Values for the SCSI are: 

0 
50 250 

2 
75 

SPSC <Station>, <T>, <R>, <Z> 
PITCH <Station> , <Value> 
SCSI <Station> , 0 , <Value> 
SCSI <Station> , 1 , <Value> 
SCSI <Station> , 2 , <Value> 
SCSI <Station> , 3 , <Value> 
SCSI <Station> , 4 , <Value> 
SCSI <Station> , 5 , <Value> 
SCSI <Station> , 6 , <Value> 
SCSI <Station> , 7 , <Value> 

3 4 5 
30 30 (*) 

6 
{*) 

You can set each Station to default setting by using the command DCSl2 <Station> 

You can also try a scanning with alternative settings, thefore you can set the parameters with the 
command DCSI <Station> 

7 
(*) 
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File: ScannerFineTuning.doc 

Problem: The Scanner detect an invalid Wafer above occupied slots (in empty slots) 

Slot 1 3 4 5 6 7 8 9 10 11 13 14 15 16 17 18 19 20 21 22 23 
Status 3 111133333 1 1 1 1 1 1 1 1 1 1 3 

Possible Cause The teaching is to high 

Proposal for Solution 
Upload the Station Coordinates, decrease the Z.Coordinate of the Scanning by 50 steps, download 
the station coordinates and try again 

If the result is the same decreease the Z-Coordinate of the Scanning by 100 steps download the 
station coordinates and try again 

Possible Cause 

Proposal for Solution 

The difference between up and downscan is to high 

Increase the SCSI 1 Value 
Decrease the SCSI 2 Value 

Problem: The scanner detect an invalid wafer under occupied slots (in empty slots) 

Slot 1 2 3 4 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
Status31111 3333 3 1 1 1 1 1 1 1 1 1 1 

Possible Cause The teaching is to low 

Proposal for Solution 
Upload the Station Coordinates, increase the Z.Coordinate of the Scanning by 50 steps and try again 
If the result is the same decreease the Z-Coordinate of the Scanning by 100 steps download the 
station coordinates and try again 

Possible Cause 

Proposal for Solution 

The difference between up and downscan is to high 

Increase the SCSI 1 Value 
Decrease the SCSI 3 Value 

Problem: The scanner detect an invalid wafer in occupied slots 

25 
3 

Slot 1 2 3 4 5 6 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
Status 3 1 1 1 1 1 33 3 1 1 1 1 1 1 1 1 1 1 1 3 1 3 

Possible Cause 

Proposal for Solution 

The difference between up and downscan is to high 

Increase the SCSI 1 Value 
Decrease the SCSI 2 Value 
Decrease the SCSI 3 Value 
Decrease the SCSI 4 Value 
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