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CHAPTER 1
TROUBLESHOOTING PROCEDURES
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TROUBLESHOOTING GUIDE FOR THE DEKTAK 8200

(Cail Veeco Instruments Fied Service at (805)963-4431for assistance.)
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TROUBLESHOQTING GUIDE (CONT'D)
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1.1 - If the Monitor Does Not Activate, Then......

A Verify that the monitor is plugged-in and reasonably adjusted - look at the brightness and contrast
controls.
2 Verify that the monitor cable is connected.

3 Verify that the VGA card is firmly seating in the E-Box. See figure 1.1.1 for the location of the
VGA card.

Video Blaster

Digital /O

VGA card
Signal Conitioning

Scan-Head
Interface

ME! Interface
board

Computer

BASIC E-BOX CONFIGURATION

FIGURE 1.1.1
4 If these remedies are not successful, replace the monitor.

1.2 - If the System Does Not Initialization, Then

(Attempt to initialize the system after every few steps to verify the status of the system condition)

A Make sure that the emergency-off switch is pulled-out.

Metrology Group
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2

2

3

4

Veriiv_that all svstem modules are turned ON. These include:
The main power switch (circuit breaker) accessed by opening the right-front door of the system.

The Cybeq, SMIFF electronics boxes (if the system has a loader or SMIFF environment) found
underneath the profiler base. These sub-systems are found by removing the side panels on the
right-side of the system.

The green courtesy switch directly below the emergency-off shouid be turned-on.

Other power connections:

Verify that the power cords for all equipment located in the lower section of the system are plugged
into the power strip on the rear-right-hand-side inside the bottom portion of the system. The right-
side panel must be removed to access the power strip.

Power down and verify that all cards in the E-box are firmly seated. This should have been
checked during installation.

Check that the foliowing cables are firmly connected on the system:

FIGURE 1.2.4A: Cables exiting side of E-Box

Qleecy 5
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» The cables entering the rear of the profiler: (accessible by removing the rear panel of the system)

FIGURE 1.2.4B

« Connectors on the back side of figure 1.2.4B

FIGURE 1.2.4C BACK-SIDE OF REAR CABLE PANEL

Metrology Group
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.5 Checking Power

Locate the “Power Good" line. It is the orange conductor on the connection block shown in figure
1.2.5 below. Measure its voltage with respect to any black conductor in the block.

UPPER
EBOX

‘Power Good'

line is the first
conductor on

the left

FICUIRE 1.2.5A - LOCATION OF “POWER-GOOD” LINE

o |fthe voltage on the Power Good line is 5V then proceed to the next section - the power supply is
good. If not, either the power supply is malfunctioning, or there is a short in the 5V bus of the

system:

A You may disconnect the red wires from the 5V (Red wire) lugs on the power
supply, ptace a 25W 1Q resistor. If 5V can be measured across the resistor, then
the power is O.K. Go te step B. If not, replace the power supply.

B. Turn the system OFF and check the continuity between the 5V (red) line and

ground (black wire) on the system. If the resistance is not approximately 520,
then use schematic 333405 to trace and locate the short in the 5V bus line. If
the continuity is good, then you must turn the system ON and systematically
locate the module on the 5V bus line that is taking down the 5V power supply.
See table 1.2.5C, page 8.

-
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. Check other voltage levels at the terminal blocks at the bottom of the E-Box per table 1.2.5B.
If any voltage level is incorrect, use table 1.2.5C to locate bad modules.

COLOR CODE FOR TERMINAL BLOCK VOLTAGES

COLOR VOLTAGE NOTES

Yellow +12
Blue -12
Violet +24
Red £5
Black Ground
Grey Ground
Green Ground
White -5V (One location only,
from power transistor
at terminal block to
motherboard input power strip)
TABLE 1.2.5B
P/N MODULE NAME OPERATING VOLTAGES
5 -5 12 -12 24
333433 Ass'y, Lamp Driver X
010017 Floppy Drive X X
50%444 Fan X -
565011 650 Power amp PCB X X
333142 Modified servo Amp X
333167 Vacuum Solenoid
Computer card cage X X X X
Status Light Tower X

TABLE 1.2.5C - OPERATING VOLTAGES OF E-BOX MODULES

e After replacement of any module, re-verify that the correct voltage level appears at the
terminal block in question. See figure 1.2.5D, page 9 for the location of the terminal blocks.

Qeetw :
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Location of transistor supplying
-5V to Motherboard in card cage.

Figure 1.2.5D - Terminal block location in E-Box

6 Computer Function Verification.
Indicators of a motherboard probtem include:

A. No boot-up (hard drive controller)

B. Floppy drive non functional - drive or controller probiem

C. No video - dead bus

D. General protection fault messages appearing in Windows.

E. Dialogue windows reporting communication errors during normal system operation.
F. Failure to print - printer port dead.

Should any of these problems occur:

1. Remove all cards from the card cage except the single-board computer and the VGA card. See
Figure 1.1.1 for the location of the computer and the video card in this card-cage.

Jeecw g
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2. Find the Monitor cable on the side of the E-Box. See figure 1.2.4A for the general location of the
monitor cabie. Connect this cable directly to the VGA card in the card cage.
3. Power up the system to see if the system computer operates. If it does, then replace the other
interface cards in the card cage, one-by-one to locate the problem. If the computer does not
operate, then replace modules in this order: (Verify computer operation after replacement of a

module.)

A. The single-board computer.
B. The back-plane.

* Should results be inconclusive after step 3, call Veeco Field Service at (805) 963-4431.

1.3 - If the System Does Not “Home”, Then....

Note the following summary of the contents of this section:

1.3.1  What to do for seized stage(s). Page 10
1.3.2  Verifying cable connections. Page 10
1.3.3  Limit switch verifications. Page 10
1.3.4  Troubleshooting the Tower, Level, and Theta Motors. Page 12
1.3.5  Troubleshooting the Base, Scan, and Bridge motors. Page 16
o Turn the scan, y, and ( for V300 series) bridge axes by hand to make sure that they are not

mechanically bound. A bound axis may require replacement. Follow the appropriate replacement
instructions as listed in the table of contents as necessary.

2 Check cables as specified in section 1.2.4., page 5.
.3 Checking limit switches: Faise limit switch status can stall the software. Check table 1.3.3 for a

list of limit switches and their appropriate status signals. These signals can be monitored on the
E -Box interface board (schematic 333158). The E-box interface board is shown in figure 1.1.1,

page 4.
TABLE
1.3.3A
PIN #'s
LOCATION CONNECTOR# +LIMIT -LIMIT HOME POWER GROUND

Stage J11 4 1 | 5
Scan J10 2 3 4 1 | 5
Base J9 2 3 4 1 5
Bridge J8 2 3 4 1 5
Level/Roll J13 2 3 1 5
Tower J12 2 3 1 5

NOTES: All leveis are TTL

Qeecw =
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TABLE 1.3.3 - LOCATION OF LIMIT SWITCH CONNECTION ON THE E-BOX INTERFACE BOARD

Place a piece of paper or other thin opague material between the emitter/receiver on any of the
above limit switches. The logic level of the +LIMIT, -LIMIT, or HOME should change state from
(LOW-to-HIGH) or vice-versa. Check the continuity of signal and power cables if the switch status
does not change. Each limit switch has three wires: RED is 5V power, BLACK is ground, and the
third wire (red or brown) is the limit switch signal. Signal leveis can be probed using a DVM and
pick probes at the limit switch itself. To trace the signals back to the PAB board and servo amps,
do the following:

1. Monitor signals at the E-Box interface board per table 1.3.3
2. Use dwg 333158 to locate the pin on PP2 or PP3 relating to the signal to be traced for
the (note that limit signals enter on J8 - J14 that have pin assignments below):

Pin Assignment
1 +5V
2 Postive Limit Signal
3 Negative Limit Signal
4 Home
5 Ground

Table 1.3.3B: Pin assignments for limit switch connectors

3. To trace the limit signals down to the E-Box, use the following table to locate limit
switch signals on the dual-in-line connectors (see figure 1.3.4B, page 14):

Axis Function Connecto Pin#
Theta Home |PP2 19
Scan Home |[PP2 27
h -Limit  [PP2 29
u +Limit [PP2 31
Base Home |PP2 35
" -Limit |PP2 37
2 +Limit  [PP2 39
Bridge Heme [°F2 P 43
D -Limit  [PP2 45
" +Limit |PP2 47
Level -Limit  [PP3 37
5 +Limit |PP3 39
Tower -Limit  [PP3 ' 45
& +Limit  |PP3 47

Table 1.3.3C

Location of Limit Switch signals on the Dual-in-Line Connectors

Note: Limit switch signals for the Base, Scan, and Bridge axes terminate at the servo amps (see
dwg 333262 for pin-outs.

Do not replace the power supply unless step 1.2.5, page 7 indicates that it is bad. The 5V
power supply level is also easily checked at TP1 and TP3 ( at the top of the E-Box Interface
Board).

@ 1
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4 Checking the Tower, Level, and Theta Motors Electrically: Turn to Appendix A and run the MEI
"Set-Up” program. In the program, select the appropriate axis and run a Repeat move. This will
allow you to probe circuitry while the motors are activated.

Select the appropriate axis in the set-up program per the following table:
While the selected stage is commanded to run, verify that the foliowing signal appears on
connectors J3,4,and 5 of the E-box interface card shown in figure 1.2.4C:

Axis Name Power* MEI Axis # Location
(on 333158)

Theta Stage +/-10V (full speed) 3 [ J3

Tower Motor +/-10V (full speed) 4 J4

Level/Roll Motor |+/-10V (full speed) 5 JS

Bridge 24V PWM 0 Jo

Y- Axis 24V PWM ) i Jil ]

Scan Axis [24V PWM ] 2 J2 |
*Measure power signai between DC+ (PIN 1) and RTN (PIN 2) per schematic 333158,
connectors J0 - J5

Table 1.3.4A - AXIS POWER SIGNALS

If the motor of the selected axis is running reasonably, then electrically, everything is fine. If not, then turn
to the flowchart on the next page.

Check power going into the PAB board in the E-box:
The yellow and blue wires found at the input power connector of the PAB should be at +12V.

If they are not, then these cables can be easily traced top the terminal block at the bottom of the E-box
(fig, 1.2.4C) and then back to the power supply. Replace components as required.

INPUT SIGNALS OUTPUT DRIVE
SIGNALS

THETA
THETA MOTOR
i l= - r" E ) TOWER
_ j : ) A1 Lyt ] MOTOR
TOWER A J - j o ;

"’!sﬂl I"i ‘r.l ul -.mu e ‘-IE’RJ"‘ 4 v > INPUT
‘p % m B n n F SR POWER

LEVEL ) SHEI iLff il e

"ﬂ@mb "o

Figure 1.3.4A - PAB in E-Box
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TOWER, LEVEL, THETA
MOTOR TROUBLE-SHOOTING

)
CHECK PAB

INPUTS |
! ) |

o AN ———

no A NPUTS\\ vEs /OUTPUTS\ No | RERARETRT |

& * T
3 (2) A (13)
s g s (14)
A \\, 7 ~ \/
| VERIFY SIGNAL YES |
[ LEVELS AT THE A
BR hfaN)E RS CONNECT 9v
BATTERY DIRECTLY
TO MOTOR
et (15)
CHECK
SIGNALS YES | CONNECTIONS
BETWEEN PP gNa |
\ (4) PAB INPUT DOES
\ * . NO | REPLACE
MOTOR = MOTOR
'_‘ RUN? ‘ "7
NO i S (18) 7
M) S ‘
\/
RESEAT RIBBON | ! YES
CABLES ON ME! N
(8) T
| | CHECK CABLES

FROM MOTOR TO
| PAB

A (18)
|
_SIGNALS yes | VERIFY PROPER
OK?

MOTOR
i,\ Py 1 FUN%TION.
A oL |
NO
—
REPLACE THE |
MEI CARD |
@) |
| VERIFY
(5/@@& YEs ’ PROPER MOTOR
am. .~ | FUNCTION
\\\(1{‘) 7 "1
o]
N |/
REPLACE RIBBON
CABLE ON
; MEI
| (12)
1
There are four conductors coming on each PAB input connector:
Color Function

White +{- 10V speed signal

Black Ground

Black Ground

Orange |Amp Enable (High TTL Active)
TABLE 1.3.4B - MOTION SIGNALS FOR TOWER, THETA, AND LEVEL MOTORS

~
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2

While running the stages in the MEI Set-up program, these signals can be measured on

the PAB board itself . Measure these signals by inserting a long metal probe (a pick) . If any of
these signals are not present. then it must be determined if the probiem is in the cables, or the ME!
controller. If these signals are O.K,, then proceed to step 13. If not go to step 3.

3

The input signals to the PAB are from the MEI board via the ribbon connector. Signals are tapped
out of the ribbon cable by the dual-in-line connectors shown in the figure below. The foilowing
table below describes where to find the signals on these connectors. The various signals per each
motor can be found per the following tables 1.3.4A ,Band C, and figure 1.3.4B:

¢ 8

o | "“"

PP7 PP3

PP6

PP4

DUAL-IN-LINE CONNECTORS

FIGURE 1.3.4B - LOCATION OF IN-LINE CONNECTORS

@ 14
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Axis Connecto Color Pin# Function
Theta PP2 Orange 3 Amp Enable
Theta PP2 Black 4 Ground
Theta PP7 Black 14 Ground j
Theta PP7 White 22 Speed Signal
Tower PP3 Orange S Amp Enable
Tower PP3 Biack 16 Ground
Tower PP4 Black 1 Ground
Tower PP4 White 9 Speed Signal
Level PP3 Orange 11 Amp Enable
Level PP3 Black 12 Ground
Level PP4 Black 14 Ground
Level PP4 White 22 Speed Signal

TABLE 1.3.4C - PIN ASSIGNMENT FOR MOTOR SIGNALS

4

If the signals are O.K., then a problem with the system is that there is a missing connection
between the dual-in-line connectors and the PAB. Check these cables thoroughly per table

1.3.4C (5) If not, then go to step 6, the problem is between the MEI controiler and the ribbon
cables.

6

Re-seat the cables on the MEI controller. If the signals are O.K.(7), then re-verify the function of
the motor (8). If the signals are not O.K., then replace the MEI card (9)

NOTE: It will be much easier to try replacing the MEI card FIRST, then replacing the cable(s)
if necessary.

10

if the ~igni2is are still not good, then replace the ribbon cable(12). If they are gocd than verify
proper motor functicr {11).

13

Check the outputs of the PAB board. If the inputs are good, and the outputs bad, then remove
the output connectors on the PAB and recheck them. If the outputs are not good, then replace
the PAB (14). If they are good, then proceed to step 15 to check functionality of the motor.

15

Connect a (new) 9V battery to the inputs of the motor with ciip-leads. The level and theta motor
connectors can be accessed at the scan stage interface board (figure 1.3.4C). The tower motor
has a red/black lead that can be accessed at the top of the tower. If the motor runs, then check to
continuity of the motor power connection all the way back to the output of the PAB board.

Jeecy .
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FIGURE 1.3.4C - SCAN STAGE INTERFACE BOARD
(CONNECTORS FOR LEVEL AND THETA MOTORS

ARE TWO TOP CONNECTORS)

16

if the motor does not run, then it should Se replaced (17). If it does run, then check the continuity of
the cabling from the motor back to the PAB outputs using dwgs. 333267, 333403 and
table 1.3.4C (18). Note that for dwg 333267, the following axis numbers refer to these stages:

#

P WN O

5

Axis

Bridge

Y

Scan

Theta

Tower

Level

TABLE 1.3.4D - Axis numbers and their assignments

.5 Chiecking the bridge, scan, and Y-axis motors electrically: foliow the flowchart

on the next page:

Qeec@ =
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SCAN, BASE, AND BRIDGE
MOTOR TROUBLE-SHOOTING
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1

Verify that the violet wire entering the servo amplifier is 24V.Use a “pick” to probe the wires entering the
power connectors. Measure while the power is still plugged into the servo board. Measure with respect to
ground (black wire). The violet conductors are easily traced back to the terminal block (see fig 1.2.5D.page
9.). If 24V is present, then proceed to step 2. If not try disconnecting the power connector from the servo
amp and retaking the measurement. If 24V is present, then the servo amp is shorted and must be
replaced. If 24V is not present, then the probiem is the power supply or the wires from the power supply to
the servo amp. Trace the violet wires back to the terminal block, then to the power supply. Try to measure
24V at both locations. Replace wires/power supply as necessary.

Check the input signals to the servo amp board. Refer to dwg. 333262. Both the “Fault” and “Reset” lines

are not applicable to this system, so disregard them. Positive limit, negative limit and amp enable lines are
all TTL high active.

Drive motors will operate when the limit switch logic levels are low and the “amp enable” line is high.
Check the limit switch operation per section 1.3.3.

The white wire at the servo amp input should range between +10V when the motor is running. The orange
wire (amp enable) line should be TTL high. These signals are located at the dual-in-line connectors as
follows:

Axis Connecto Color;  Pin#"  Fdnction
Scan PP2 Orange 7 |Amp Enable
Scan - |PP2 Black 8  |Ground
Scan  |PP7 Black 1 Ground
Scan  |PP7 White 9 Speed Signal
Base PP2 Orange 11 |Amp Enable
Base PP2 Black 12 [Ground
Base  |PP6 Black 14 [Ground
Base  |PP6 White 22 |Speed Signal
Bridge |PP2 Orange 15 Amp Enable
Bridge [PP2 Black 16 |Ground
Bridge  |PP6 Black 9 Ground
Bridge PP6 White 1 (Speec Signai |

Table 1.3.5A: Base, scan, and bridge motor signais
4
If these signals are present, check/repair cable continuity between the dual-in-line connectors and
servo-amplifier cards (5). Replace the ribbon cable as necessary. Once signals are present, verify they
appear at the servo amp inputs. Go to step 11 if the inputs are now correct. If the signals are not present,
then proceed to step 6.

6
Re-seat the cables at the MEI controller. If the input signals are now present at the servo amplifier inputs(7)

then verify proper output signals from the servo amplifier (11). If the signals are still not present, then go to
step 8.

8

Replace the MEI card and re-verify servo-amp inputs (9). If the input signals are now present, go to step
11, and if not, go to step 10.

Metrology Group
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10
Replace the ribbon cabies on the-MEI card. If the servo amp signals are still not present, then recheck all
work. If the signals are present, go step 11.

11

The outputs of the servo amp card are shown on schematic 333267, find axes 0.1, and 2. The functional
assignments for these wires appears below:

Color Function
Violet Servo Amp Power +24V
Black Servo Amp Return
Shield Shield
Clear. Motor Signal 24V PWM
Blackiw slip-on connector Motor Return

Do not disconnect the connectors from the motor while taking the measurement. An easy way to determine
if the problem is caused by the motor or servo amplifier is to swap connectors from one servo amp to
another (turn power off first before attempting this). If the motor now functions then the suspected servo
amp needs to be replaced (12). After replacing it make sure to tune it with the MEI software in Appendix A.
If the motor still does not function, then return all cables to their original locations and go to step 13.

13

Connect a new 9V battery to the suspicious motor. If it runs (14) then check cables from the motor to the
servo amp (16). If it does not run, then replace the motor (15).

1.4 If the Tower Doesn’t Move Then....
(Use this section only if the system successfully reaches HOME” at start-up)

A Verify that the stylus is not "sticking”. The tower will not move if the LVDT has not gone
through null.

2 Remove the gear inspection window found at the top and side of the tower assembly as in
figure 1.4.1.

3 Verify that the lead-screw gear has not been pushed all the way to the top (this may occur

has crashed into the theta stage). Refer to figure 1.4.1. If the gear has been pushed up
then proceed as follows:

A. lInserting a screw-driver into the teeth of the horizontal tower lead-screw
and try lightly tapping it loose.

B. If"A" was not effective, then support the nose assembly of the system by
placing a support beneath it. Loosen the motor mounting screws slightly and
gently rock the nose assembly up/down until the horizontal gear can be
positioned at the same height as the motor gear. Securely tighten the motor
mount screws after this has been done.

4 Disconnect the electrical connector and connect a new 9V battery to it. Observe if motor
moves.

Qleecy ’
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If motor moves, then:

e Check the limit switch signals per 1.3.3, pages 10 - 11. Correct limit-switch function
as necessary.

e Check the power signals to the motor per section Tower, Level, and Theta Motor
Troubleshooting Flowchart on page 13. Replace cables, interface boards as necessary.

4 If the motor can be operated from system software, and the tower assembly will not move
after successfully completing “B", then the tower drive unit of the system must be replaced
by a Veeco service engineer.

Geer Inspaction Plate

Access holes to remove motor/gear

{Top-view of Tower)

Fiaure 1.4 1 - Tcwer Assembly

1.5- If the Keyboard, Mouse, Trackball Don’t Respond, Then....

il Check the Keyboard and mouse connectors (especially if keyboard errors are displayed on the
monitor at boot-up).

1.6- Ifthe System Doesn’t Scan, Then....

A Observe tower operation and follow section 1.4 if the tower is not working properly.
2 Check operation of the Scan axis limit switches (section 1.3).
55 Refer to the Optics alignment Section, this manual to verify that nuil is

reached when the tower and stylus are down.

Jeecy 0
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Check the coaxial cable coming from the LVDT Preamplifier card for continuity.

V-Series Maintenance and Troubleshooting Manual

Operation of the scan-head interface card Requires running Dektak Diagnostic software):

See step .6.

Check the X-Axis motor signals using section 1.5.
A. Exercise scan axis using MEi software from Appendix A.
B. Check limit switches per section 1.3.3.

Checking Signal Conditioning Board functions.

sFirst, load the Diagnostics software per instructions below:

WARRANTY.

WARNING: FOLLOW INSTRUCTIONS EXACTLY AS WRITTEN FOR USING THE
DIAGNOSTIC SOFTWARE. IT IS POSSIBLE TO RENDER THE INSTRUMENT USELESS BY
MAKING INCORRECT ENTRIES IN THIS SOFTWARE. SERVICE CALLS REQUIRED TO
RECOVER FROM IGNORING THESE INSTRUCTION ARE NOT COVERED BY THE

o Ifthe Dektak Diagnostic Program is not present on the system in icon for, do the following:

1. Go to the Dektak program group.
2. Select File, then New from the Porgram Manager.
3. You should see the following dialogue window:

izl

New Pregram Object

New

O Program Gioup

Figure 1.€.4

Select "Program Item” , then click on the "O.K.” button. The dialogue box below will

appear:

Qleecy
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Program Item Preoperties
Description: dk debug ‘}
Command Line: c:\dektak\pcdk debug 7
Working Directory: c:\dektak }
Shortcut Key: [None ]

[ ] Bun Minimized
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Figure 1.6.2

Verify that the first three (3) lines are entered exactly as they are above. You may select
any icon desired.

After ciicking on the O.K. button, a new icon in the Dektak program group will appear. It will
have the same description as was entered in the description line above.

When clicking on this icon, the same Dektak system program will run command , with the
exception that the Diag will have an expanded menu.

e Now, check the signal conditioning board functions of Force, LVDT, and illumination:

A. Signal Conditioning Board Diagnostics:

Figure 1.6.3

1. Select Diag then Force DAC Diagnostics from the Dektak Main menu. Make sure that the
tower is in the *UP" position before attempting the following steps:

N

in DAC value, nighiight the current entry and replace it with 180 and click on *“Write DAC”. If
the LVDT level did not change that, then use the keys “Write +1” and “Write -1" to
determine the setting that sends the LVDT from 0 to 65535 or vice-versa. Typical systems will
have the LVDT value switch with a value between 170 and 200. If the DAC value at which the
LVDT switches values is not in this range, then adjust the force coil drive circuit as follows:

A. Locate the signal conditioning board (P/N 333451) in the E-Box (see figure 1.1.1 on
page 4.)

B. Find the adjustable pot R9 on the board (note: TP2 is the force coil signal). Adjust CW
if the trip DAC value for LVDT -switching is too high, or CCW if the DAC value is too
low.

3. Verify that the motion of the LVDT is not bound. To do this, click on "Write +1” and “Write-1"
to verify that an equal number of bit values will switch the LVDT readout from 0-65532, then
from to 65523 -0. If there is a significant difference when approaching the switching DAC value
from one direction to the other, check for any mechanical interference with the stylus. If none is
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found, then the nose will require replacement. The suspect nose should be sent back to the
factory for refurbishment.

Qeely ”
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s Inthe DekTak program group (Windows Program Manager), double-click on the
configuration editor icon:

" —"

| Configur:ation
Editor

Observe the following display (select each folder tab to view all sysiem settings):

=1 Dektak Canfigure: D820 -
[ Anass oo | " Stylus [ LoaderPosition: I SP-RTE Moti
: Tower - ]’ Tikt Drive T Videa Overlay - r Interlocks

[ Hun Dek Map2; :
| e C UW Old He_nﬂér SERed e,

Tower disbiacemént between scans - j 1]
i Tov{er displacement between samples. -

" Save ‘Ch_a_rlg‘es‘& Exit " Discard Change: & Exit ||: Bestore Previous Valuef;’

Now, select each folder in this program, and compare the settings to those recorded during your first
preventive maintenance activity (turn to the Preventive Maintenance section for details).

deety B
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1.7 - If the Scans Have Noise, Then...

NOTE: ltis difficult to illustrate the many manifestations of noise in general since every user may
have unique requirements. This section is meant to iliustrate basic ideas of where to find
the sources of noise. Before proceeding to use this procedure, verify

A. Tightness of mounting screws on the Y-Axis, Scan Axis, Theta Stage, Nose, and Tower.
if any loose is found, tighten it and re-try the scan before continuing. Do not overlook the
flex attachment of the theta siage to the scan drive.

B. Verify that no wires or vacuum lines are rubbing against any moving mechanics. This
is especially important around the encoder section of the scan drive and the tower.

Program: STAGSHIP.-MP ; Data: <Untitled> Scan 1 of 1

-”:ﬂ - -

TET S e e

Ao?'aﬁt-i}:ial Flat

NOTE: We refer to a Baseline in this procedure. It can be approximated by drawing a line through the
center of the plot. Below are some non-normal baseline shapes that indicate probiems:

Metrology Group o
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Baseline Shilt - stage running off glass biock
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e —

|

Y or X servo galn set too high - osclllations

L /
/

Y or X servo gain get too low - cogging - sawtooth wave

Unstable tower mechanics - Bowing

Figure 1.7.2 - Non-normal Baseline Shapes and Their Causes

.1 - Non-normal Baseline Shapes

If the scans taken on your instrument have any of tha fellnwing

faclures

faglures, ther noise may be
compromising the accuracy of your instrument. Figure 1.7.1 sihiows a typicai scan on an optical
flat. It is normal scan. Figure 1.7.2 illustrates what may cause several types of non-normal baseline
shapes.

e Baseline Shifts -

Usually caused by the theta stage running off the glass block. Observation of this

type of noise may require removal/replacement of the theta stage per section

¢ Oscillations

2.3 of the replacement procedures section of this manual of this manual.

Most common cause for oscillations is the servo amplifier gain too high. A remedy
that should correct this problem is to:

A. Go to the Dektak program group.

B. Open SBC.INI

C. Lowerthe SHIFT and Slow scan SHIFT one number

(i.e. from -4 to -5).
o Sawtooth

Qleecy
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See remedy for Oscillations.
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e Bowing This can be due to an unstable tower. Try tightening all the screws on the tower
assembly(check Y and X axis mounting hardware too). Cleaning/replacement of

The tower assembly of the tower ass'y in the preventive maintenance section
may be necessary.

e Periodic- A scan of 10mm in length should be run to detect this problem. Look like dips and
Features bumps, spikes, or sine-waves in the baseline. This could be caused by a worn or
eccentric components of the scan drive. A replacement scan drive is recommended.

o High baseline - can be caused by:

A. Dirty glass or Teflon pads under theta stage. Clean glass and
clean (or replace) Teflon pads per section 2.3.2 in the replacement procedures.

B. LVDT rubbing on the coil. Go to section 1.6 to verify that the LVDT can move
freely

e Low Frequency Noise - Check the air-isolztors as follows:
(especially if the systems has been moved).

Verify that the system is floating on its air cylinders. For proper function, the system should be
supplied with 65 PSI of air pressure. The pressure may be reading the Vacuum input gage
located on the rear panel of the system in the lower-left corner.

Figure 1.7.3 - Vacuum Input Pressure Gauge

Verify that the system is level. Check with a bubble-level in both the side/side and frontrear
directions.

Verify that the air isolator adjustment arms are properly adjusted directly underneath the profiler.
To access the adjustment arms, remove the side paneis from the system. Adjust the arms via the
knurled-head screw to achieve “floating” of the profiler:

Jeeddy &
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Figure 1.7.4 - Isolator Adjustment Arm

o Removal of the theta stage may become necessary to replace worn or contaminated Teflon pads.
Follow replacement procedure section 2.3.2for replacement of the pads.

. Verify that the sample is stationary on the sample stage. This can be accomplished via use of the
vacuum ports situated on the sample stage. For systems supplied with vacuum, make sure that:

° Under Profiler in the Dektak main menu, select Vacuum On.

Check (by touch, if possible) that the sample is being held fast to the surface.

Other methods (tape) may be needed to hold the sample stationary if vacuum is unavailable on the

system.
2 High Ra Measurements
A Stylus pressure too low. Try to slightly increase the stylus pressure to eliminate the
problem,
2 Chipped stylus - verify the cendition of ihe siyius by running it over a steg-height standard.

If the features on the plot are not square, then the stylus needs to be replaced. Use a 50
um scan for the assessment.

1.8 - If Step Are Not Being Accurately Measured, Then....

A Verify Software Calibration

"2 Read section 8 of your V-Series Operation Manual to program a scan on a calibration
sample.

3 Perform the steps in Section 10 for calculating the average step height of a scan .

4 Follow the instructions on page 133 of the operation manual to verify the vertical calibration.

1.9 -See Appendix C if the Robot Does Not Properly Function.
1.10 - See Appendix B if the Auto-alignment Does Not Function Properly.

VeeC 2
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CHAPTER 2
REPLACEMENT / ADJUSTMENT PROCEDURES
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Removal and Disassembly of the Y-Axis

Figure 2.4.1 - This section is dedicated to Gilbert Short....Significant contributor to procedure
content.

NOTE: IF YOURINTENT IS TO REPLACE THE ENCODER. IT CAN BE REMOVED
WITHOUT DISTURBING THE Y-AXIS. REMOVE THE SCREWS SHOWN IN
FIG. 9. ALSO. REMOVE THE SCREWS AT EITHER END OF THE LINEAR
ENCODER (L OCATED BENEATH THE LEAD-SCREW.

NOTE: REMOVAL OF THE Y-AXIS ON A V-SERIES SYSTEM REQUIRES SERVICE
FROM A VEECO SERVICE ENGINEER SPECIFICALLY TRAINED IN THE

INSTALLATION OF A Y-AXIS. DO NOT ATTEMPT TO REMOVE/REPLACE
THE Y- AXIS WITHOUT PROPER TRAINING.

£l The Y-Axis will be under a cover (Figure 1) Remove the screws on both the front and rear
of the cover so that it can be removed.

2 Figure 2 shows the Y-Axis mounted in a system. Note the |ocation of the front and back
supports, as well as the leadscrew nut cover/glass block attachment. To begin, removing
the lead-screw, remove the screws at the back support (figure 3).

k3 Remove the two screws holding the Y-Axis to the Glass-block assembly (figure 4).

4 Remove the two screws attaching the front support to the motor bracket (see figure 28).
5 Loosen (either or both) motor coupling screws (figure 5).

6 The lead-screw can now be removed from the system. The lead-screw assembly shouid

appear as the one in figure 6.

NOTE: IF YOUR INTENT IS TO CHANGE THE Y-AXIS MOTOR. THEN REMOVE [T AT

THIS POINT (AFTER DISCONNECTING THE ELECTRICAL LEADS) . SIMPLY
REMOVE THE MOUNTING SCREWS ON THE MOTOR SUPPORT AND

REMOVE IT FROM THE SYSTEM.

T To remove the front support from the lead-screw, loosen the set-screw on figure 7. Keep
track of the brass bushing beneath the set-screw.

.8 To remove the front support bearing, use :wo wrenches to hoid the lead-screw and the

@ 30
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bearing nut from which the set-screw was just removed. Ses figure 8. The bearing nut fits
within a sleeve. Remove the sleeve with the nut.

.9 Disassembly is complete at step .7 for field purposes.

2.2 Re-assembly and Installation of the Y-Axis
21 Reverse the steps of section 2.1 with the following recommendations:

A. Verify (and clean as necessary) that there is no oil or debris on any new
replacement parts.

B. When re-installing the bearing-nut (reversal of step .7), do not over-tighten
the nut. Lightly tighten the nut so that when the lead screw is turned, a
smooth bail-bearing action inside the bearing is felt. Over-tightening the nut
will result in a rougher bearing operation in which grinding can be felt when
the lead-screw is turned by hand.

C. Do not completely tighten the hex-head screws holding any of the support
brackets until alignment verification and adjust (next paragraph of this
procedure) is completed.

2 Alignment procedure for a newly installed Y-Axis

Proceed to section 4. After section 4, perform the following verifications:

2 Perform the hysteresis performance and adjustment prccedures section 3.1.2.
*3 Perform axes calibration procedure, section 3.1.3.
4 Perform center of rotation verification and adjustment, section 3.1.5.

(V3)
—
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Lead-screw cover

NN s

Front
support

Backlash
cover/glass

2B

Motor
bearing
ass'y
mounting
Screws
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3 Screws securing the back mount

4 Screws securing Y-Axis from
glass block

~a
oI
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5 Motor coupling screws

Fully-removed Y-axis ass'y w/o
motor and coupling

Metrology Group 0
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7 Set-screw releasing front mount from lead-screw

L

8 Leadscrew flat for wrench

(93)
W
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2.3 Removal/Renlacement Theta Stage Components

2.3.1 Removal of Theta Staae

Needed Equipment:

B Hex Wrench set - B600A Grit Sandpaper
- Isopropyl alcohol (IPA) - Teflon Pads
- Lint-free cloth - Acetone

] While in the main program, select the load icon (arrow pointing down)
to position the theta stage to a position convenient for its removal.

2 Simultaneously press <Alt><Close> to leave the main program

NOTE: IF THE MACHINE IS NOT FUNCTIONING, TURN OFF SYSTEM POWER, THEN TURN
THE Y-AXIS BY HAND TO BRING THE THETA STAGE TO THE FRONT OF THE

MACHINE.

3 Remove the chuck from the stage by removing the three screws from the center of the
chuck.

.4 Remove the 2 screws cable cover. The stand-offs holding the screws are shown in figure
26381

D) Locate the screws holding the theta stage to the scan drive. Note their position:

A. V200 models have the theta stage mounted on the center four holes.
B. V300 models have their theta stage mounted in the four right-most threaded holes
in the scan drive.

NOTE THE POSITION CF THE SCAN DRIVE iN TE SYSTEM YOU ARE WORKING ON.

C S/_@(?CD) g
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Eres5h

Stand-offs used
to hold the cable

cover
Scan Head m
Interface Card
(333161)
Figure 2.3.1
5 Unplug the connectors on the back of the scan drive. Each Cable is labeled with the

connector that it mates with on the scan drive interface board (333161). Cables must be
reconnected in the proper order when the stage in re-installed!

6 Carefully remove the vacuum line (if the system is equipped with a vacuum chuck).
-2 Howd the stage with both hands. Raise slightly from the glass block surface (at an angie).
Gently pull it forward. Place the stage in a safe location, upside down, with lint-free

cloth protecting the Teflon pads.

2.3.2 Teflon Pad Replacement

A Remove the old Teflon pads from the bottom of the stage. Remove any residual adhesive
with acetone.

Install the new Teflon pads (grain of the pads shouid be perpendicular to the motor case).

N

3 Sanding the Teflon pads with 600A sandpaper...
¢ Place sandpaper on a flat surface (preferably a granite plate).

e Lift the stage on the sandpaper and swipe it across in a straight line, perpendicular to the
grain on the Teflon pads 1-2 times.

@ 38
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Clean off any dust on the stage bottom with a lint-free cloth and isopropyt aicohoi.

Scan Stage Installation

.10

2.4

Clean the entire surface of the glass block with isopropyl alcohol and a lint-free cloth.

Locate the mounting holes in theta stage flex mount appropriately for the model of system (see
step 2.3.1.5). Line-up the mounting plate holes over the flex mount and the holes in the scan
drive. Verify that the base of the theta stage lines-up with the glass block. Install and tighten the
mounting screws.

Reconnect all of the electrical cables.

Reconnect the vacuum line into the quick disconnect.

Carefully run the theta stage cables (remaved in step 2.3.1.5) toward the rear of the theta
stage to ensure that the cables will fit under the cover plate when it is re-attached to the
system.

Ptace the chuck back onto the stage.

Wipe away any visible contamination on either side of the glass plate with a lint-free cloth.
Perform “Hysteresis Performance Verification”, section 3.1.2.

Perform 'Calibration of a New Axis, sect. 3.1.4.

Perform Center of Rotation Verification/Adjustment, section 3.1.5.

Removal / Replacement of the Scan Drive

Removal of the Scan Drive

Perform section 2.3.1, “Removal of the Theta Stage”, before attempting to
remove the scan stage.

Remove the scan face interface card support bracket shown in figure 2.4.4.
Remove the cover on the scan drive as shown in figure 2.4.1.

Use a combination of a closed-end wrench and the appropriate allen key wrench to
loosen the mounting screws shown in figures 2.4.2 and 2.4.3. Note that figure 2.4.3
shows only 6 of the 8 mounting screw locations.

Remove all electrical cables for the scan motor, limit and encoder signals. All of
these cables are clearly labeled. Note routing of the cables per figure 2.4.6. The straps
holding the cabtes to the rear metal shield can be released by pulling them down. Note
the routing of the cables before removing them. The cabies for the replacement scan

Qeecp) ?
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drive need a similar routing when it is installed. Once the straps have been opened and
the cable removed from them, disconnect the connectors shown in figure 2.4.5.

2.4.2 Installation of a Replacement Scan Drive

A

Place the new scan drive in place above the mounting holes. Install the mounting screws
loosely in position.

Apply light pressure on the assembly to the back and left (with respect to the front of the
system). Tighten down the screws.

Re-route and reconnect the scan motor, limit, and encoder cables as they were orignally
found (see figure 2.4.6).

Re-connect the vacuum line.

Re-attach the support bracket holding the scan stage interface card.
Perform section 2.3.3, Scan Stage Installation.

Perform “Hysteresis Performance Verification®”, section 3.1.2.
Perform ‘Calibration of a New Axis, sect. 3.1.3.

Perform Center of Rotation Verification/Adjustment, section 3.1.5.

C S{GGCZ’D ¥
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Scan Drive Y———

Cover

Metrology Group

Figure 2.4.1 - Scan Drive Cover

Locations
of 6 of 8
mounting screws

= .,v'.vv‘ ¥ ¥
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Figure 2.4.2 - Mounting Screw Locations
(see blow-up in fig. 2.4.3).
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Support

L | Bracket
% f E - -

Figure 2.4.4 - Scan Head Interface Board and
Support Bracket
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Figure 2.4.5 - Location of Electrical connectors
for the scan drive. Located in back of shield.

Cable harness

Figure 2.4.6 - Cable routing and
quick-release cable harness
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2.5 Removal and Replacement of the Bridge Leadscrew, Encoder, and
Motor

2.5.1 The bridge assembly consists of a motor, leesdscrew, encoder, and motor.

2.5.2 To remove the motor:

A. Loosen the compression coupler from the motor and slip it down the leadscrew.
B. Loosen the 4 bolts holding on the motor. It may be necessary to remove the position
sensors to access the rear two bolts holding on the motor.

2.5.3 To replace the motor, simply position it and bolt it in. No alignment of the axis should be
needed if the other mechanics were not disturbed.

2.5.4 To remove the encoder:

A. The nose of the system must be removed.
B (e P !

B. The bottom two bolts on the nose mounting plate must be
< removed:

C. Two bolts at each end of the encoder must be removed. The

screw heads are accessible from the bottom side of the bridge.

D. Two cable clamps: 1 at the center of the bridge, and one at the far left side of the encoder
hoid down the encoder cable. Once these are removed, the encoder and cable can be
removed from the bridge by sliding it to the right and angling it out.

E. Reverse steps A-D to install a new encoder.

2.6 Stylus Replacement

2.6.1  Reguired Materials-

L- Review materials needed for the Focus, Null, and Stylus/Reticule Alignment Procedure

A Raise the tower to its full UP position by clicking on the L= ==l icon (Up arrow)

Exit windows gracefully, and turn the entre system OFF.

Place a piece of lint-free tissue on the sample stage to catch the currently instailed stylus.
Locate the stylus retaining screw (can be viewed from the front cover door of the profiler).

nwio

L] Note the general position of the old stylus before removing it. This may help greatly in
reducing The extent of null,focus, and alignment adjustments required after the new stylus
is installed.

Remove the old stylus from the system ty pulling gently down on it.
Install the new stylus by placing its base on the nose mounting magnet.

Qeecy
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.8 Once the stylus is installed, turn the system ON and re-enter the DekTak program.
9 Assess the need of a possible optics adjustment. To do this:

Load sample with easily observable horizontal and vertical features.
e Command a Tower Down.

e Zoom-in and out, and note any stylus “wandering “ when going from high-low-high
magnification.

One of three conditions will prevail at this time:
A Details on the sample are sharp in the center 1/3 of the screen. The stylus does not
wander when zooming the optics. Stylus falls in the center of the reticule when

commanding the stylus down. [n this case, you are done with the installation.

B. Details in the center 1/3 of the screen ara not in focus and/or, the stylus wanders when
zooming the optics. Perform the Focus, Null, and Stylus Alignment procedure, page 49.

C. The stylus does not land in the center of the reticle when commanding the stylus down.
The image is in Focus and the stylus does not wander when zooming the optics. In this
situation it is easiest to reposition the software reticule as foliows:

.10 Mount a sample on the center of the sample stage and command the system to load.

11 From the main menu, select SetUp, then stylus reticule....align.

A2 Answer OK to the dialogue box. The system will tower and stylus down, then display both
the video image and a green “X". Using the rolier-ball, center the green X symmetrically
on the stylus/reflection image. Double - click the left button of the mouse 2 times when
you are satisfied that the “X" is well centered.

3 Answer “YES" to the dialogue box.
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2.6 llluminator Replacement

A Bring the sampling stage to the unload position.

2 Tower-Up.

3 Exit windows (gracefully).

4 Turn the system OFF.

5 Remove the two top screws on the assembly and remove the illuminator cover.

6 Remove the old light element with tweezers.

T Carefully remove the new light element from its packing box with tweezers - DO NOT

TOUCH THE LIGHT ELEMENT WITH YOUR HANDS!

.8 Instail the new element by fully inserting it into the sockets. Then, bend the element leads
approximately 1/8” in the direction of the sampling stage.

9 Replace the cover. Turn on the system, and open the Dektak program.
10 Place detailed sample on the sample stage and load it.

A1 Tower down. Verify that the image is shadow-free. If it is not, use the small socket-head

adjustment screws located on the side of the illuminator assembly to adjust the light
direction.

2.5.5 Removal/Replacement of the Bridge Leadscrew

A. Remove the top four screws in the plate shown above.

B. Loosen the motor coupler and slide it towards the motor.

C. Loosen the four bolts mounting the bridge lezdscrew to the bridge.

D. Remove the right side plate of the bridge and pass the old lead screw through the opening.
E.

Toreplace the leadscrew, reverse the above steps above, but do not completely tighten the
mounting bolts from C or the top screws from A. leadscrew will have to be aligned per the
alignment procedure section 4.

3.1.2 Hysteresis Performance Verification for a Newly Installed Axis

Needed Eguipment:

Reticule-flat - Thin Film Technologies P/N SKRR-535

After installation of the new axis is complete, run a hysteresis test on the axis installed.
It is suggested to use a hysteresis measurement flat (Thin FilmTechnologies P/N SKRR-535) to
determine the machine hysteresis performance. The flat has a straight and 45°angled step feature

on it. Clean the flat thoroughly with isopropyi alcohol. Place the flat on the sample table, then
locate the angled and straight step features on the flat.

A- Use an angled step pattern for this verification.

2 Set-up...
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s Select Window, then Scan Routines in the main program window.

e Create a scan with the following parameters:
1. Scan length = 500 pm.
2. Duration - 13 sec.
3. M-Range - 65kA
4. Profile - Peak and Valley
5. Stylus force (appropriate for customer's sample and stylus)

e Through the sampie positioning window, create a scan with a location that will have its
step 50-100 um from the beginning of the scan. Zoom in the optics to a maximum setting
as an aid in setting up the scan . Once determined, zoom in on the step itself. With the

screen crosshairs, determine the length from the start of the scan it takes to detect 50%
of the step height.

e Select Window, then Automation Program from the Dektak main program window.
e Select Edit , then Copy-to-Range. Copy from range 2 to 3.

e Doubie click on scan #1, then when the scan set-up window appears, double-click on
“Location”.

e Enter “0" for the Y (or X, theta) location parameter. Click on OK at the bottom right corner
of the screen.

« Select Window, then Automation Program from the Dektak main program window

e Double click on scan #3, then when the scan set-up window appears, double-click on
“Location”.

Enter “300,000" for the Y (200,000 for X, or 45 for theta) location parameter. Click on OK at
the bottom right corner of the screen.

.3 Running the Verification...

*Select Window, then Automation Program, from the Dektak mzcin window.

Click on Scan #2 in the list in the upper right hand side of the screen.

Select Profiler, then Go To Scan Location in the Dektak main window.
Select Run, then Scan......and pay attention to the following on the scan plot:

Watch the stylus and scan plot. When it is apparent that the stylus
has gone past the step and a bit beyond it, Click on the ABORT button.

Using the crosshairs and zoom-box on the plot screen, select the region of
the plot just before and after the step, and replot this until the bottom axis
of the plot display reads in graduations of 1-2 pm.

Position the horizontal crosshair to approximately 50% of the step height, then read and record
the location where the vertical axis intersects the bottom scale on the Hysteresis Evaluation Form.

.5 Select Window, then Automation Program, from the Dekak main window.
.6 Click on Scan #1 in the list in the upper right hand side of the screen.
oS Select Profiler, then Go To Scan Location in the Dektak main window.

Qeecp Y
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.8 Repeat running of scan #2 at the "*" (step 3).

.9 Select Window, then Automation Program, from the Dektak main window.
.10 Click on Scan #3 in the list in the upper right hand side of the screen.

A1 Select Profiler, then Go To Scan Location in the Dektak main window.

12 Repeat running of scan #2, at the “*" (step .3)

A3 Repeat steps 5-12 four more times and fill in the hysteresis evaluation form at the
end of this procedure.

14 If the hysteresis measurement indicates a problem, per the spec on page 48, try the
following:
For Y Axis: a. Check that the screws on the front, rear, and glass block mounts are

tight. Attempt the hysteresis test again.

b. Verify that the 90° angles formed at the from brackets are accurate
First attempt is to loosen and re-tighten screws. Second attempt is
verify with gage blocks. Attempt the hysteresis test again.

Scan Drive:  Slight re-adjusment of the bushing may solve the problem

Replace the Y-Axis components if these actions do not remedy the
problem.

Theta Drive:

a. Adjust the rubber-coated theta shaft adjuster to its
approximate half- way position.

b. Turn the theta wheel adjustment all the way in,
then back 1 turn.

c. Attemptthe hysteresis test again.
d. Replace the theta drive belt
e. Attempt the hysteresis test again.

Qeec}s) =
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STAGE HYSTERESIS EVALUATION FORM

MACHINE S/N:
AXIS:
SCAN #2 READINGS (um)  Delta from last reading
INITIAL READING:
A
B
A
B
A
B
A
B
A
B
JMAX DELTA
MIN DELTA

DELTA RANGE (MAX - MIN)

‘A’ = SCAN AT LOCATION 2 AFTER COMING FROM LOCATION 1
'B'= SCAN AT LOCATION 2 AFTER COMING FROM LOCATION 3

PERFORMANCE SPECIFICATION:
(DELTA RANGE)

<1 um (Y-Axis, Scan Axis)

< 3 um (Theta Stage)

@eec}» »
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3.1.3 Calibration of a New X.Y-Axis (For Theta Axis. see section 3.1.4)

[Needed Equipment: Reticule: Model “Cal-A", from Applied Image Inc

Set-Up:

[0 ) I3, N

.10

1
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Select Set-up, then Theta Resolution, and enter .001 for Theta Resolution.

Select Set-Up,then Backlash Parameters, and set all values to 0.

| =]
Click on the scan icon la===d click on Tower Speed, select the Low setting, and then

click on OK.

Place a clean reticule flat on the sample stage.
Load the reticule flat into the profiler
Zoom into high magnification.

Tower down, and hand-center the reticule image onto the software reticule. NOTE: Try
anchoring the reticule flat with tape - loosely attach the flat to the stage with the tape.

(For leveling sample) Make fine adjustments in centering the reticule flat to the software
reticule.

Bring up the sample positioning window, click on the video portion, and move the reticule
flat to a featureless location. Perform a partial 500 um scan in this area. To save time, you
may press the abort 25 - 50% into the scan.

Position the R and M cursors on the trace. Select Profiler, then Autolevel Scan
Direction.

Command the system to load the sample with the load/unload icon.
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Running the calibration:
(It is suggested to calibrate BOTH x and y axes even if only one axis has been installed,

A Select Calibrate, then Calibrate X,Y Axes if not already done.
2 Choose a feature on the software reticle to line up with the x (ory) axis on the reticle flat.
.3 Select Window, then Sample Positioning and click on the video portion of the display

with the trackball. Position the reticle flat so that it is approximately centered on the
software reticle.

For the Y-Axis:
Choose a feature on the software reticle to line up with the y (vertical) axis on the reticle flat.

4 Select Window, then Sample Positioning and click on the video portion of the display
with the trackball. Position the reticie to line up with the chosen feature (horizontal) on the
software reticle.

9 Click on JOG X0, YO0.

6 Move the reticule flat with the roiler ball vertically until the second large division of the
reticle flat appears. NOTE: WHEN USING THE TRACKBALL TO MOVE THE Y AXIS,
TRY AS MUCH AS POSSIBLE NOT TO MOVE THE X (Scan) AXIS. Click on X1, Y1.

For the X (Scan) Axis:
Choose a feature on the software reticle to line up with the x (horizontal) axis on the reticle fiat.

.8 Select Window, then Sample Positioning and click on the video portion of the display
with the trackball. Position the reticle flat to line up with the chosen feature (horizontal) on
the software reticle.

.9 Click on JOG X0, YO.

.10 Move the reticule flat with the roller ball horizontally until the second large division of the
reticle flat appears. NOTE: WHEN USING THE TRACKBALL TO MOVE THE X AXIS,
TRY AS MUCH AS POSSIBLE NOT TO MOVE THE Y AXIS. Click on X2, Y2,

A1 The “Angle Between Axis” should now read 90 % 1°. If it does not, then gc back to step
Repeat this section until the system reads the correct angle (if necessary).

12 Go to section 3.1.5, page 52 to find the center of rotation.

Jeecy :
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3.1.4 Theta Calibration

A Select Calibrate, then Theta Calibration. The dialogue box below will appear:

_Calibrate Theta
2 AT

.2 Select JOG TO X0, YO. Move the reticule flat toward the right side of the screen to the
fifth large division. Locate the reticule flat pattern to the 2nd quadrant of software reticule
as in the figure beiow (suggested). Select JOG TO X0, Y0 once more to fix the position.
Set the speed to 100.

L
T

Figure 3.1.4.2 - Suggested Positioing of Reticule With Respect To Feature

2] Click on Rotate 360, then wait for the theta stage to stop moving. Ideal performance will
place the reticule flat in its starting positicn.

4 If the reticule is not placed in the starting position, use the £+ ROTATE buttons to place the
reticule there. Click on OK when done.

C EG@C@ .
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3.1.5 - Finding the Center of Rotation (Applicable to Scan, Y, and Theta Axes)

A Approximate Determination of the Center of Rotation...

2 After theta, x, and y-axes have been calibrated, the center of rotation of the theta stage
can be accurately determined.

3 Click on JOG X0, YO0, then move the reticule fiat down. Locate the software reticule on the
fourth or fifth large division line.

Figure 3.1.5.1
4 When the software reticule has been positioned so that it is aligned on the reticule flat,
click on JOG X0, Y0 once more.

5 Click on ROTATE 180. The relative position of the alignment featured will be as
illustrated below:

C S/_GeCD) N
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[
Figure 3.1.5.2

Click on the JOG X1, Y1, then use the trackball to position the reticule flat on the same
software reticule feature that was used in step 3. Click on JOG X1, Y1 once more.

Click on GO TO CENTER. The profiler will position the sample on its calculated center of
rotation. This may not fall on the center of the reticule (make sure to check this with high
magnification). The next few steps will “fine tune” the determination of the center of

Perform the following for each axis separately under high magnification - Zoom-in all the

Select Profiler, then click on Rotate. When the dialogue window appears, adjust the
speed bar to the middle of its range, then enter 180 and click on OK. When the theta
stage stops moving, the feature should be symmetrically positioned similarly to figures

If the feature is not positioned symmetrically after rotation, close the Rotate window, click
symmetrical. Click on the video screen once more to deactivate the roller-bail. Carefully

Once again, select Profiler, then Rotate. Enter in -180 in the degree section and press
OK. Check to see if the observed feature is located symmetrically from its previous

lterate on steps .2 -.4 if the feature does not locate symmetrically. If the observed feature
now locates symmetrically, then verify the next axis if not already done. If both axes have

6
L7
rotation.
3.1.6 Refined Determination of the Center of Rotation
way:
A Find a feature that is relatively easy to see and is close to the axis.
2
3.1.5.1 AND 3.1.5.2.
3
on the video screen , and move half way to the location visually observed to be
note the position of the observed feature for figure 3.1.5.1, page 46.
4
location.
.5
been checked, then move to step 6.
.6

Select Print, then Calibration Factors. for a hard-copy of the calibration information just
determined. Save this information in case it ever has to be re-entered into the machine.

4.0 Alignment of a New Y or Bridge Axis.

Note: Alignment of axis hardware can involve re-alignment of many mechanical
components. This is a difficult exercise that may require the skill of Veeco manufacturing
personnel to successfully complete this exercise.

@ 54

Metrology Group 2




Replacement Procedures V-Series Maintenance and Troubleshooting Manual

4.1 The Dektak program group contains the ME! Tuner utility. This software can be used to
program axis motion and provide graphs of motor input voltage as a function of distance. The
graphs can be used to determine if the leadscrew observed is aligned properly.

4.2 Initiai settings:

Axis . Kp ___ Ki Kd __ AFF _ VFF
0 1024 32 4096 0 0
1 1024 32 4096 0 0

Upon starting the MEI tuner program, a number of parameters must be verified to be correct. The
parameters for the system reside in SBC.INI in the Dektak program group. The numbers above
are for reference only. The numbers in the SBC.INI file are organized per axis number. The Bridge
is axis 0 and the y axis is axis 1. These numbers must be entered before continuing with this
procedure. Only one set of numbers (for an axis) can be entered at a time. The table above
shows the numbers to be the same for both axes 1 and O.

The numbers for positions, velocity, acceleration, etc. will be entered per the appropriate steps in
this procedure.

Once all the numbers have been entered, a sequence of window buttons must be clicked to start
the stage moving. The sequence (referred to as the “run sequence” in the procedure below) is:

e Click Run/idle until RUN appears to the right.
e (Click Enable
e Click on GO (or Repeat)

4.3 End Tuning an Axis

e Enter the appropriate axis number.
e Click on Run/ldle until Idle appears.

e Physically pull the stage to the left (for the
the Y-axis) until the end sensor light ic off

-

bridge) or to the rear of the baseplate (for

e Enter the following numbers in the MOTION box in the MEI window:

Position 1 0
Position 2 100,000
Velocity 100,000
Acceleration | 100,000
Jerk 0
Dwell 2000

e Set the time bar on the lower right-hand corner of the MEI window to about 1 second.
e Execute the run sequence as described above.

“n
wn
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A display as the one below should appear on the screen if the axis is properly aligned:

Note that the start-up voltage is
about 2.5 V on this example. A
properly aligned axis should have
no more than 3 V start-up voltage
The excursions after the voltage
settles should not exceed + 0.3V.
Loosen the mounting hardware and
repeat motion until performance
shown tc the right is attained.

To tune the other end of the axis,
click on STOP (if using the REPEAT
0 % w w @» =™ m W o e = motion) Then:

Tme (mikiseconds]
Press the Run/ldle button until “idle" is displayed on the screen.
Physically move the stage to the other end of its travel.
Change the Position 2 number to -100,000.

Execute the run sequence.

Loosen mounting screws and adjust the axis as necessary.

4.4 Verification of End-to-End Alignment

¢ Once both ends of the axis appear to be aligned change the motion numbers on the MEI
screen to the following:

Position 1 0
Position 2 1,000,000
Velocity 200,000
Acceleration 10,000,000
Jerk 0
~ Dwell 2000

e Set the time scale bar on the MEI window to the extreme right-hand position (5 secaonds in
duration).

e Click the Run/ldle button on the screen until “Idle” is displayed on the screen. Physically
move the stage to the extreme left (bridge ax:s) or extreme rear (y-axis) position.

e Execute the run sequence. The foilowing display should be observed (next page):
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Evidence of misalignment requires that all mounting hardware be thoroughly examined to be sure
that it has been properly assembled. This includes:
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¢ All screws are tight (check this first - it may be the easiest fix! )

s All right-angle assemblies must be checked for true right angles. The first action should be to

loosen, then tighten these assemblies. Checking angles with gage blocks may become
necessary.

End brackets could apply side pressure to the leadscrew. Loosening and re-tightening these
parts could reduce voltage excursions.

¢ All hardware attaching the leadscrew nut to the stages should be loosened and re-tightened to
verify they are not contributing to voltage excursions
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YOUR NOTES
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CHAPTER 3
OPTICS ALIGNMENT
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3.2 Optics Alignment/Focus/Null Procedure
NOTE: Read the Introduction and the Procedure Overview if unfamiliar with this
procedure. -
3.2.1  Introduction
The goal of this procedure is to simultaneously achieve these three settings:
1. Focus
2. Null
3. Stylusireticule alignment. See fig. 6, pg 67.
o The Optics will be focused when the center third of the video screen displays clear images while
at high magnification.
s Nullis a condition that, while in the “Tower Down” position, the stylus is at the
center of its measurement travel. Methods for verifying this condition are to follow.
e Stylus/Reticle alignment enables the operator to precisely locate features in relation to where a
scan will be performed. This is especially important in situations when it is desired to make
muitiple scans on many samples (where de-skew or alignment will be required to develop a
scan program).
s Set the profiler scan type to peak and valley for all optics adjustments. Select WINDOWS, then
SCAN ROUTINES to find where to make the setting.
3.2.2 This procedure is applicabie when these components are adjusted/replaced:
. Stylus/nose.
° lluminator.
) Tower.
» Theta stage.
3.2.3 The key components effecting the goal of having focus, null, and stylus/reticule alignment are:
. llluminator (fig. 3)
] Ontir.z celumn fscus adjustment. (fig. 4,5)
o Doubie eccentric on optics. (fig. 2)
. CCD camera focus adjust (fig. 1)
. Z-axis micrometer (on the nose). (fig. 3)
U X/Y axis (on the nose) . (fig. 3)
. X/Y axis micrometer adjust . (fig. 3)
Familiarize yourself with the ion of these components before proceeding.
Figure 1:
CCcD
camera = N
focus ring. g 2! fFoeusy
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Manual focus
,adjustment

Figure 4: Manual focus system

micrometer

-Axis coarse
just. 1

g i ; {
Fccusﬁ.’lé)l’or &
Assembly

Figure 3: Optics Assembly Figure 5: Motorized Focus System

3.2.4 The function of each of these key components is as foliows:

s liuminator: Must be positioned to evenly illuminate the sample without sample features casting
shadows on the image.

¢ Optics column adjustment ring: Adjusts the focal length of the optics column. Is used for fine focus
adjustments for high magnification.

e Z-axis micrometer: Used for fine vertical adjustments of the nose ass'y (the nose ass'y resides on
the tower.

e X/Y- axis micrometers : Used for fine side-side/front-back adjustments of the nose position.

o X/Y Axis adjustment coarse adjust (on the nose ass’y of all units): Used to coarsely adjust the nose in
the X/Y plane. Primary function is for positioning the stylus tip to the optics center-line.

s Optics double eccentric: Positions the video camera CCD with respect to center of the CRT. Appears
to shift the stylus/sample image with respect to the reticule on the CRT. It can aiso be used to focus
the system when in low magnification mode.

Jeecy
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e X/Y Axis adjustment coarse adjust (on the nose ass'y of all units): Used to coarsely adjust the nose in
the X/Y plane. Primary function is for positioning the stylus tip to the optics center-line.

e Optics double eccentric: Positions the video camera CCD with respect to center of the CRT. Appears
to shift the stylus/sample image with respect to the reticule on the CRT. it can also be used to focus
the system when in low magnification mode.

Verify/adjust illuminator...Set optics column focus ring

Even and shadow-free illumination will be verified by viewing a detailed sample while being
viewed in the sample positioning window. Adjustments to the illuminator will be made as
necessary. Once this has been verified, the focus ring on the optics column will be set to its
center position allowing for fine focus adjustments that may be needed later in the procedure.

Determination of tower vertical height for focus
With optics zoomed to high magnification, lower the tower and the styius. The tower wiil now be
close to its final running location in the Z-axis, if focus is reasonable established. If not in focus,
make small adjustments with the optics focus ring.

Establishing a new null for the tower...

The stylus will now be commanded down. Changing the system probably resulted in a new tower
setting to achieve focus, so, a new null (see explanation for “nuli" below) will have to be
established via the Z-axis micrometer. If the stylus/sample image needs to be re-focused after
the new null has been found, the optics column ring will be used to focus (small adjustment).

Null - Center position of stylus travel. The stylus can swing both + and - from its null position.
The full range of motion is measured as + 32767 counts corresponding to + 10V.

Positioning the stylus tip to optics center...

The next step will position the stylus tip to the center line of the aptice. The XY pusitici; of the
nose will be adjusted. Once this part of the procedure is completed, the stylus will not appear to
*wander” when zooming in/out. Since it is important to have stylus/reticle alignment to
determine where a scan will start/stop, precise alignment is important in developing scan

Adjust video camera ccd to center stylus on reticule...

Once null and focus occur simultaneously, the doubie eccentric will be used to move the image of
the stylus and sample into the center of the reticule. One axis at a time will be adjusted to
achieve the stylus/reticle alignment.

3.2.5 Procedure Overview
L
L
See figures 4 and 5.
[ ]
[ ]
routines.
.6
Vi Final focus...

Small adjustments to the focus should be made, when needed, by adjusting the optics column
focus ring while zoomed in (high magnification).
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V-Series Optics Adjustment Flowchert 1
I. Start debug sftwr,

| Tower Down. Verty, adjust | Zoom-Qut
! illuminator for a = |

shadow-free imcge | ] l (9)

|
l |
(1 1| |

! ]
v — i [ '
| ' ‘ ‘ Locate stylus next
Orient the opfics | to horz. and vert
column focus | lines. (10) ‘
fing fo mid [ |I
position |
@ i |
:
ki
1 | .
1 } " | \ Zoomin and noie
ower-aown an . |
. | direction stylus/ = Stylus Down,
Z000RI0 reflection moves | i {14)
3) | (1 |
1 | i
f new nose instaliation, ) Y | !
remove stylus from view P | . Zoomjour.
by (oosening x-axis and Up/Dn . YES | Move y-cxis 1/2 amt.
moving nose. ‘ motion? —® O movgment cndin
(4) {12} - opposite direction
| > : seenin step 11.
! : (13)
-
Start debug sitwr. |
Select DIAG. then Y .
JOG TOWER. Jog to e | Zoom-Out. |
attain focus for center -~ “Side-Side . YES Move X-axis 1/2 amt.
1/3 of screen Motion? - of m0vgmep? cr}d in
(5) ; 15) e opposite direction
I U3 | seenin step 11
Y (16]
| ifstep 4 done, NO
bring stylus back into
view. Null the tower 7 o
| (6) |
[ Styius Down
~ (17}
e \ |
Center 1/3 "~o _
screen in i > [
Focus? o YES v
N, @) |
\\.
T Use z-micrometer | loom-n. Note direction
NO for making small | —— : stylus moves
— = focus adjustements. | | ) | [ (18}
Null after each adlust. With stylus down,
(8) | Use Double eccentric

to center stylus |
on x-hair center.
(19)

Y

‘ Verify focus. Adjust optics

| column ring as necessary

Verify all ad|. screws are
tight. (20)
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3.2.6  Procedure Text
(Refer to symbol numbers from the flowchart on the preceding page)

NOTE: 1. This procedure may take more than one attempt to be successfully
completed.

2. When loosening mechanics in making adjustments, leave them “semi-
tightened”. When final tightening is required, “wandering” will be
reduced to a minimum.

(1)Start the debug software.....
To start the debug software, click on the debug software icon in the Program Manager if this icon does
not exist, follow these steps to start the Dektak debug software program:

1 Configuring the system to run debug mode:
e Go to the program icon to run the Dektak (in the Dektak program group). Select the icon,
then in the upper right corner, select FILE, the PROPERTIES.

ﬂgﬂlﬁ Options Window Help

You will see another window describing the

New... program linked to the icon. Make sure that it
Opeq Enter : appears as below:
Move... i %
Copy... F8 inager] | pesciipion: [Dektak v0USL DEDU RO
Qelete Command Line: C:\DEXTAK\pcdk.axe debug

¥ Working Ditectory: C:\DEKTAK

Shortcut Key: Wi"'

| Run Minimrzed

Exit Windows... P

Figure 1 Figure 2

« Verify that the command line in the file properties is as shown in figure 2. If not, then record
what they are, and change them appropriately.

NOTE: Change the program properties back to the original setting after servicing the
robot. Do not leave the configuration in debug. The customer will have access to files that
can compromise the operation of the system if changed.

e Click on O.K. when the configuration is correct.

Verify Adjustment for a Shadow-Free Image.....
Place a detailed sampie on the sampling stage and command the system to load (click on the “up*arrow):

Once the system has loaded the sample, command the tower down (click on the
*down arrow"):
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_ In viewing the image on the video screen, determine if the image is evenly

 illuminated with a minimum of dark shadows. llluminator adjustment may not be
necessary if the itluminator has not been changed from its originat factory pcsition.
If it has, then follow the illuminator lamp replacement procedure in section 10.0.

To orient the optics focus ring, turn the ring clockwise until it stops. Count the
number of revolutions needed to turn the wheel counter-clockwise until it stops.
Turn the wheel clockwise (o half its travel. If the system has a motorized focus
« feature, use the icon to position the focus ring approximately 7z way through
its travel.

(3) Tower Down, Zoom-In (4)

Zoom-in completely by clicking on the tool-bar icon (right-hand box in illustration).

(4) If New Nose Installation, Remove Stylus from View
If this is @ new nose installation, remove the stylus from the field-of-view by loosening the X-axis screws
and sliding the nose slightly to the left or right. See fig 6. If not installing a new nose, skip this step.

(5) Focus the Center 1/3 of Screen
Use the Jog Tower window in the Dektak debug program to adjust the tower to attain focus in the center
third of the screen. Select DIAG, then JOG TOWER. The window:

Adjust the position of the tower until the center 1/3 of the screen is in
focus. To determine the best position, locate some vertical features on
the display (e.g. closely-spaced lines), then position the tower until
their center portion appears to be focused.

(6) Bring Stylus into View, Null the Tower

The goal of this step is to have the optics focused while achieving
electrical null of the stylus. It is preferable to use an oscilloscope 1o
meaasure the nuli, but null can also be achieved and verified without
the scope.

Bring the stylus back into view by adjusting the x-axis mechanics if it was removed
from view in step 4. Lower the stylus on the sample by clicking on the "down” arrow:

Method A - Adjusting Null With an Oscilloscope..

1. Turn off the system. Open the E-Box .

2. On the Signal conditioning board (333450) - attach scope x-probe to TP6 (ch.1) and scope
y- probe to TP5 (ch. 2).Set the scope to x-y mode operation (on the time base knob). With
the machine turned on and the optics in focus, adjust the position of the nose by loosening
the set-screw on the z-axis micrometer (fig.3) and turning it until the trace approximates a
vertical line on the scope screen.
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3. If the scope trace looks more like a vertical ellipse, there are two adjustments to verify and
adjust:

A. Adjust R1 of the LVDT pre-amp board same board to achieve a thinner trace.
It is possible to close the trace all the way to become a line. The board is mounted
vertically on the side of the tower.

B. While observing the scope trace, use the jog tower window to move the lead-screw
VERY slightly until the scope trace rotates to 45°. If the trace approximates an ellipse,
adjust R89 of the signal conditioning board to close the trace down to a line. Jogging
the tower in the opposite direction should aiso show a tight ellipse at 45° in the
opposite direction.

Method B - Adjusting Null Without an Oscilloscope...
1. Use the jog tower window command dialogue to observe the real-time readout of the LVDT.

2. Loosen the lock screw on the Z-Axis micrometer . Adjust the real time value to between 20,000 and
40,000. This will closely approximate a “nuil” while in focus.

3. Tighten down the z-axis micrometer locking screw and verify that the reading is still between 20,000
and 40,000.

(8) Fine Focus Adjustment with Optics Ring
Use the Z-micrometer for making any fine adjustments to the focus. Raise and lower the tower to “re-null’
the system after the adjustment.

(9) Zoom-Out
Use the Zoom - Out icon to zoom the optics out on the system.

(10) Locate Stylus Next To Horizontal/Vertical Feature
Loosen the nose X-axis hold-down screws. Move the nose X-axis to align the stylus to the vertical line on
the reticule or any other convenient horizontal and vertical lines. Tighten the screws firmly.

(11) Zoom-in and iNoe Up/Dn, Side/Side Translation of Stylus Image

Use the Zoom-in icon to zoom-in the optics on the system. Observe the relative motion of the
stylus/styius reflection with respect to the reticule on the screen. Write down the type of motion (up/dn, or
side/side) and describe as up, down, left, and/or right. If this step is done after a y-axis adjustment
and no Up/Dn motion is observed, then tighten the Y-axis screws and repeat this step. If no
motion is observed after tightening the screws, go to step 15.

(12) Was Up/Dn Motion of Stylus Observed?
If there was vertical motion of the styfus with respect to the reticule in step 11 then go to step 13 else go
to step 15.

(13) Adjustment if Vertical Motion Observed
Zoom out, noting the amount of Up/Down motion. Loosen the hoid-down screws on the Y-axis and move
it 1/2 the way back from the position it moved from.

(14) Lower the Stylus to Prepare for Performing (11)
Lower the stylus using the appropriate commands. Return to step 11.
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(15) Was Side/Side Motion Observed in (11)

Was there any side-side motion observed in step 11? If so, go to step 16, else go to step 19. If this step
is done after a X-axis adjustment and no side-side motion is observed, then tighten the X-axis
screws and repeat this step. If no motion is observed after tightening the screws, go to step 19.

(16) Adjustment if Side/Side Motion Observed

Zoom out, noting the amount of Up/Down motion. Loosen the hold-down screws on the X-axis and move
it 1/2 the way back from the position it moved from.

(17) Stylus Down in Preparation to Recheck Side/Side Motion After Adjustment
Stylus down.

(18) Recheck of Side/Side Motion
Zoom-in and observe any stylus motion with respect to the reticule. Return to step 15.

(19) Centering the Stylus on the Reticule

Use the optics double eccentric adjustment (one axis at a time) to center the stylus on the reticule cross-
hairs. Result should look like figure 6.

(20) Final Focus Adjustment
Verify that the system is still in focus at the center 1/3 of the screen.
Adjust the focus on the optics column ring if necessary

Note: Tighten down all hardware after final adjustments are compiete.

Verify that optical alignment and null are satisfactory after tightening is
compiete.

Figure 6 - Stylus/Reticle Alignment

YOUR NOTES:
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CHAPTER 4

PREVENTIVE MAINTENANCE
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The 8200 profiler and the Cybeq prealigner are the only items requiring preventive maintenance.

3.1 REQUIRED MATERIALS (KEEP THESE ITEMS IN ONE LOCATION):

ITEM WHEN NEEDED

Items needed for profiler....

1. KlGbersynth GE 46-1200 Lubrication of Scan or Y-axis leadscrew.

2. Lint-free cloth Cleaning the Y-Axis leadscrew.

Items needed for prealigner....

3. Porous cloth (Oriel P/N 4908)  Cleaning optical filter and lens as needed
or equivalent

4. Isopropyl alcohol (95% sol'n) “ " " i
reagent grade (or equivalent)

5. Acetone (reagent grade) . " “ - .

6. Duster (Oriel P/N 4905) or : “ u B
equivalent

7. Lens tissue i " " " u
8. Cotton swabs (wood stemn) " ¥ % " "

9. Loctite cleaning solvent Replacement of vacuum chuck cover
(P/N 76820)

u 1 “ “ ]

10. Loctite PRI SM 454 adhesive

11. Cybeq vacuum chuck cover " .. i "
(FIN 0122-1560)

3.2 PROFILER - PREVENTIVE MAINTENANCE

NOTE: MAINTENANCE PERSONNEL MUST BE FAMILIAR WITH MACHINE OPERATION IN
WINDOWS.

@ 70

Metrology Group 1




Preventive Maintenance V-Series Maintenance and Troubleshooting Manual

NOTE: Run the Dektak Configuration Editor to fill out the configuration windows at the end of this \
section. Doing this will assure knowledge of the exact configuration that your system was setto |
during delivery. This record will be valuable during future repair/service calls. '

To run the program, double-click on the icon: \

Configuration

E ditor

In the Dektak program group, scroll through the tabs, and fill in the spaces at the end of this
section.

3.2.1 DAILY MAINTENANCE

1. MINIMIZE VIBRATION and SHOCK to the system while it is in operation.

2. RAISE the TOWER BEFORE making GROSS SAMPLE POSITIONING
CHANGES by hand.

3. LOWER the TOWER ONLY when there isa SAMPLE IN PLACE.

4. NEVER DISTURB a SAMPLE WHILE it is BEING SCANNED.

5. The TOWER should be in the "UP” position when the system is not in use, even if
power is ON.

6. TURN OFF the LAMP when it is NOT being USED.

7. CLOSE SCAN HEAD DOORS when NOT IN USE.

8. VERIFY that the PROFILER FLOATS on the AIR ISOLATION SYSTEM. Items
to check if profiler is not floating:

A. Air pressure |S 15psi above pressure required to lift profiler.

B. Sensor arm adjustments underneath the isolation table:
NOTE:Lifting orofiler arm may will result in need for robot reprogramming!

9. KEEP the instrument CLEAN. Key components pay top attention to are:
A. Rotary stage surface

B. Glass Block (clean with IPA and a lint-fres cloth)
C. Stylus

(Yeecp) b
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(carefully clean with a soft, small brush and IPA when
contamination is observable on the video screen. BE ESPECIALLY
CAREFUL WITH LOW-FORCE HEADS!)

Since any contamination can significantly degrade measurements, maintaining clean
operating conditions is very important.

3.2.2 POSITIONER CYCLING

1. Exercise the scan and "Y" stages daily (run from limit-to-limit) to maintain leadscrew
lubrication. The best way to do this is to go into the sampie-positioning window, and:

¢ Double-click on the wafer icon that appears in the lower left-hand corner.

e Position the crosshair about 1/4” away from the side and bottom of the wafer
window. Double-click the roller device.

o Wait for the “ready” message to appear in the lower left corner of the monitor.
¢ Position the crosshair in the next clockwise (or counter-clockwise) corner and
repeat steps B and C until the positioners have been placed at each corner

location 2-3 times.

3.2.3 LONG TERM MAINTENANCE SCHEDULES

1. Positioner Lubrication
Please follow the schedule:

POSITION LUBRICATION SCHEDULE
Lioht Use  Moderate Heavy Use
Use
Axis
Scan 60 days 45 days 30 days
Y 120 days 90days 60 days
Light Use = < 2 hours/day
Moderate = between 2-8 hours/day
Use
Heavy Use = > 8 hours/day
2. Cleaning the Y-axis Leadscrew

Before applying lubricant to the Y-axis, clean the lead-screw as follows:

¢ In the sample positioning window, locate the sample mounting surface to the far
left and rear corner of the profiler.

o Carefully remove the cover of the Y-axis leadscrew.

¢ Maximize the wafer icon at the bottom left corner of the machine.

~3
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o Position the cross-hair at the top-right corner of the wafer/positioning window and
double-click the left button of the roller-ball. The sample-positioning surface
should move to the left-front corner of the profiler.

e Hold a lint-free cloth on the leadscrew while it turns. BE CAREFUL TO AVOID
THE NUT! Continue to hold it there while moving the crosshair to the bottom-
right corner of the wafer/positioning window. Double-click the left button of the

roller-ball to activate the Y-axis.

* Repeat steps 5 and 6 until the length of the lead screw has been cleaned

e Apply Klibersynth GE 46-1200 lubricant to the leadscrew in the following manner.

3: Method for applying lubrication to the Y-axis

e Apply a thin line of lubricant soaringly. Do not allow the applicator to form
drops on the leadscrew assembly. Over-lubrication will result in oil
contaminating other areas of :he profiler.

4, Method for applying lubrication to the Scan-Axis:

o Method of application is the same as for the Y-axis, except the scan stage
should be moved from side-to-side (use the roller-ball to go from the right to
left corner on the wafer positioning window) to expose the entire length of the

scan leadscrew.

5. Software Calibration (Perform once monthly)
¢ Inthe main Dektak window, select the “Calibrate” command, then select
“Vertical Calibration.” A dialogue box containing calibration instructions will be

displayed.

6. Perform a step-height repeatability test (run 10X) and calculate ¢ of repeatability. A new

system should have o < 7.5 A.:

Scan conditions:

Force: 10 mg.

Length: 400 um

Time: 10 secs.

Measure before/after step with
bandwidth (cursor width)

(level)

(save program)

20 pum

7. Perform baseline scan of at least 100mm (or longer) to verify that the total indicated run-

out of the system is less than 600 A.

Note: A system will have to be cleaned and /or lubricated when it does not pass these tests.
There is a new and preferred lubricant to apply to the axes of the system. It is Klibersynth GE
46-1200. ! would suggest that this lubricant be applied to the V200 in San Jose. The lubrication

shouid be changed per EO 144089.
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3.3 PREALIGNER PREVENTIVE MAINTENANCE

1. Precautions
e Disconnect power from the prealigner before servicing
¢ Never handle the prealigner form the optics house assembly
e Avoid touching optical component surfaces

e Avoid placing any loose items on top of the prealigner assembly

3.4 Bi-Monthly Maintenance

Clean the upper surface of the vacuum chuck cover with a lint-free cloth (Oriel P/IN 4908)
Verify/adjust vacuum chuck pressure to a minimum of 20 in. Hg.

Inspect optical filter and lens for cleanliness

If cleaning is needed, see Step 3.2.4

Preferred cleaning method for optics: Use clean, dry air (Oriel P/N 4905 or equivalent) to

blow off the optics.
CAUTION: KEEP CAN TURNED UPRIGHT!

Prepared to remove contamination with an optical tissue, wrapped around a Q-Tip, and
sparingly wetted with isopropyl aiconol. SEE NEXT STEP.

Gently wipe the optical surface in a circular motion.

With another tissue and Q-Tip, gently wipe the optical surface in one direction using a
mild circle-eight pattern.

Remove any remaining residue by repeating Step 3.2.4.4 (the last step) with acetone.

3.5 3-6 MONTH INTERVAL MAINTENANCE

1. Replacement of Vacuum Chuck Cover
e Remove the oid cover
o Clean the chuck surface with Loctite P/N 76280 solvent
e Apply 2 drops of Loctite instant adhesive PRI SM 454 on the cover surface
intended to contact the bottom surface of the chuck. Place adhesive at opposite

locations. DO NOT ALLOW THE ADHESIVE TO SPREAD TO THE UPPER
SURFACE OF THE CHUCKI
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o When installing the cover, align the holes in the cover with the grooves in the
chuck.
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3.6 PREVENTIVE MAINTENANCE LOG

Suggested Lubrication Schedule (Days) Scan Axis Lubrication Dates
Usage ==> Low Moderat High
e
Scan-Axis 30 45 60
Y-Axis 60 90 120
Usage
Definitions:
Low < 2 hours/day
Moderate 2-8 hours/day
High > 8 hours/day

Y-Axis Lubrication Dates

SOFTWARE CALIBRATION DATES
(Suggested Monthly)

eecy g
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3.7 SOFTWARE CONFIGURATION WINDOWS

Fill out the following blank spaces for future
reference of system configuration.

(=] Deklak Canfigure:: D820%: ;

[ Ahalysiz | Siyhys T Loader Pasilion \; SP-RTC Mol
Tower ] Tik Qrive T Video Overlay \T Intedocks

[~/Run Dek Map2
[T Use 0id Render

Tower displacement between scans : 1 l

Tower displacement between zamples : l' |

= Dektak:Configure: D8200%

[ Tower ! T Tk Drive T Video Overlay ] intertoch.s
Analysisl ] Styigs T Loader Postion T SP-ATC Motix
[~ Absalute ASH Mode - | E

[~ Compute Step
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+ Dektak:Configure:: D8200:

L ] Tower . ( 7 Tilt Drive : I Viden Dverlay T Interdocks

Anialysis Sipiusi !,l Loadar Pasition w SP-RTC Motiot

[T Low _félcg head )
=3 F' Sho_w balani:ing DAC values.

Rebalance interval : ] [Minutes) Default force : |
Low in(eliia.nulling farce : | ; . Fiom LVDT: step : | !
Base lotce-offsgt": [:] From fine LVOT delay : | |
From LVDT delay : | From fine LVDT step : | . |
ToLVDT-delag: [ 1. ToLVDT step: | |

-~ Calibrated value g ‘ Actualivalue |

= ST Dektak Canfigure: D8200
[ s Analysis . A T S rii Stylus : T Loadat Position 1 SP-RTC Mol
Tower: ; f Tiltfdrive ; Video Overlay T Interiocks

‘Level fudge faclo« 2 [
CTit fudge factor: [ ]
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Unload position

i Jower T TR Qtive ‘[ Video Overlay T Intarlocis
; Lralysis :hi Stylus | - WoadeiPosiion | SPATC Motion

l_.oader unioad position

L m—

[ (™ Loades prezent.

|

1 .

| [~ Robat inhibit zend

| [T Robot inhibit racsive

' ™ Post alignment necessary

One arm
-
' Two atms

} Robat retries : [:

Robot timeout : :

I ;Praa[ig:net inhibit send
|~ Prealigner nhibit receive

Prqalignet angle oftzet :Lag]
n Prealigner ¢niffticks - [ ]

| Prealigner retrios : !

" Prealigner timeout > ] Y

X5 | ® One cassetle
A |—1 | N | | (O Two cassettes
Theta: | ] | T hato :. E: ‘ Timer resolution : |
( = . B T
l Robot : | ! E] Prealignes : | | et

[ tndexer inhibit send
[ Indexer inhibit receive

Indexer retries :
Indexer timeout :

I Save Changes & Exit -

1- Discard Changes & Exit ‘ Bestore Pravious Values I

Analysis 7 Stylys I Loader Position . SP-RTC Motk
Towes T Tik Drive Yideo Ovetlay ! {mtetlocks
[~ Wertical fiip,
[ Scale video window
f Save Changei & E:at —l Discard Changes & Exit ,"I _B,eéotcg Plie;r}(ﬁux--v;al;le:’j
Jeecy ?
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Bektak Configure: DEZAOSY 700 = 7m0

| f ; Tower T Tikt Drive [ Video Gverlay 1 |nte-locks

Analyzis T Siglys }i Loader. Positian [ SP-RTC Motior
Acceleration : | :  Feedback integral gain : |
Velocity : L__—_—___] .~ Feed foiward Acceleration : i
Feed back gain : i i Torque limit : ]
Feed back zero : Error limit : [ [

Feed back ki : i

: | DB000/16000 X Motion { D8000/16000Y Motion [ DB000 Theta/FDP Bridge Motan

r Save Changes & Exil ] Dizcard Changes & Exit ] Restore Previous Values —l[

Dektak Canfigure:” 08200

Tower i r Tk Drive - o L VYideo Overlay T Interlocks
Analysis T Stylus T Loader Posilion ; T SP-RTC Motio
Acceleration : : Feed back integral gain : i::]
L _}.Ielocil.y 5 S Feed forward Acceleration : ::j
* Feed back gain : ::] J Torque limit : :—_____:__'
Foed, back zero : : it Error limit : :]

Feed back ki [ ]

D8000/16000% Motion - J_ D80U00/16000 Y Motion 1 D6aN0 Theta/FDP Bridge Mation

L Save Changes & Exit j Dizcard Changes & Exit Bestore Previous Vaiues W
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CHAPTER §
SPARE PARTS
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Veeco Sloan Technology: Spare Parts List for V-Series Profilers

044209 Camera, Color, Panasonic

085574 Monitor, 15", Color

085590 Printer, OM426

333300 Scan Drive Assembly, V300Si

333301 Scan Drive Assembly, V200Si

333080 Scan Drive Encoder Cable Assembly
333081 Scan Drive Motor Cable Assembly
333196 Theta Motor Cable Assembly

333198 Theta Encoder Cable Assembly

333336 Level Motor and Encoder Cable Assembly
048772 Ball Screw Support Unit

048780 Linear Way, 640mm Long, Y Axis, 2 per Unit
333085 Y Drive Encoder Cable Assembly
333154 Leadscrew (both X and Y Axes)

333261 Y Drive Motor Cable Assembly

010007 Power Supply, 4 Outputs

010017 Floppy Drive, 3-1/2"

010058 Hard Drive, 3-1/2" IDE/AT

010224 Motion Control PCB

010243 Video Blaster PCB

010256 Pentium Single Board Computer

333412 Modified Servo Amplifier

333413 1/0 Card Assembly

333433 Lamp Driver Assembly

333450 Signal Interface PCB Assembly (“Combo Board")
565011 Power Amp PCB

140229 Modified Lamp, Zoom Cptics

508240 Proximity Sensor

665116 Pre-Amp PCB Assembly

333069 Tower Motor Cable Assembly

665050 Low Inertia Stylus Assembly, Version 2.0
085283 Lubricant, Leadscrew

333972 Manual, V200S!

333973 Manuai, Cieain Room, V200Si

333174 Shipping Bracket, Tower

333183 Shipping Bracket, Base, 2 per Unit
333202 Shipping Bracket, Y Stage

333302 Shipping Bracket, Stage

333327 V Series Crate

048773 Linear Way, 480mm, IKO (Bridge), 2 per Unit
333048 Drive Motor Cable Assembly (X Drive)
333970 Manual, V300SI

333971 Manual, Clean Room, V300S!

QeeC}D .
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Cybeq Spare Parts List

Perdmer 6100 Robotic Transfer Mechanism

R-Axis Assembly

Level 1: Recommended Spare Parts

Qtys Per | Qtys Per
item Cybeq Part Part Description Sngl Arm | Dual Arm
No.
9-inch Travel:
1 0125-0081 PCB ASM, R-Axis Limit, Rbt 1 2
2 0125-0077 PCB ASM, R-Axis Sensor, 1 1
Rbt
3 0125-0114 Motor, 12VDC, w/Encoder 1 2
4 0125-0136 Hose, Twin, 13.25" Lg 1 1
5 0125-0137 Hose, Twin, 12.25" Lg 1 1
6 1260-0446 Belt, Timing, .18"W 280 Grv 1 2
7 1260-0445 Belt, Timing, .12"W 140 Grv 1 2
8 1190-2260 Bearing, Radial 2 4
9 1220-0503 Ring, Retaining 1 2
13.4-Inch Travel:
1 0125-0081 PCB ASM, R-Axis Limit, Rbt 1 2
2 0125-0077 PCB ASM, R-Axis Sensor, 1 1
Rbt
3 0125-0114 Motor, 12VDC, w/Encoder 1 2
4 0125-0144 Hose, Twin, 17.50" Lg 1 1
5 0125-0143 Hose, Twin, 16.50" Lg 1 1
6 1260-0449 Belt Timing, .18"N 320 Grv 1 2
" 1260-0448 Belt, Timing, .12°W 195 Grv 1 2
8 1190-2260 Bearing, Radial 2 4
9 1220-0503 Ring, Retaining 1 2

Jeety
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PerdMer 6100 Robotic Transfer Mechanism

Z-Axis Assembly

Level 1: Recommended Spare Parts

Item Cybeq Part Part Description Qty
No.
1 0125-0522 PCB ASM, Robot Interface 1
2 0125-0205 Motor, Modified 1
3 0125-0224 PCB ASM, Z-Sensor 1
4 1260-0447 Belt, Timing, 100 Grv 1
Level 2: Recommended Spare Parts
Item Cybeq Part Part Description Qty
No.
1 0125-0219 Vacuum Sensor, Mod. 1
#) 0125-0234 ASM, Brake, Electric 1
3 1170-2282 Valve, Solenoid 1
4 1190-2263 Bearing, Flange 6
5 1190-2264 Bearing, H-Plate 16
Perd4Mer 6100 Robotic Transfer Mechanism
Theta-Axis Assembly
Level 1: Recommended Spare Parts
Item Cybeq Part Part Description Qty
No.
1 0125-0265 Plate, Slider Stop 1
l
Level 2: Recommended Spare Parts '
item Cybeq Part Part Description \ Qty |
No. |
1 0125-0053 PCB ASM, Theta Interface 1 i
2 0125-0291 ASM, Vacuum Elbow 1

deet
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PerdNer 6100 Robotic Transfer Mechanism

Controller Assembly

Level 1: Recommended Spare Parts

ftem | Cybeq Part Part Description Qty
No.
1 3030-0764 ASM, Motor Controller Amplifier 1
2 3030-0766 ‘ PCB ASM, M1/M2 Servo Motor Control 1
3 3030-0765 PCB ASM, M3/M4 Servo Motor Control 1
4 0125-0182 PCB ASM, CPU 1
5 0125-0473 PCB ASM, Robot Controller 1/O 1
6 3030-0763 Motor Controller, Linear 3
7 3090-0030 Fuse, 5SAmp 5
8 3090-0080 Fuse, 3Amp 5
9 0125-0476 Power Supply Module 1
Level 2: Recommended Spare Parts
ltem | Cybeq Part Part Description Qty
No.
1 0125-0494 PCB ASM, Interface 1
2 0125-0537 PCB ASM, Display 1
S 0125-0349 Switch, Pushbutton, (E-Stop) 1
4 3380-1206 Switch, 2-Pole, 3-Pc Set 1

e

Metrology Group




Appendix A: Running Stages with MEI V-Series Maintenance and Troubleshooting Manual

APPENDIX A
RUNNING ME! SOFTWARE
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Preparation
for moving an axis

()

|
Y

Double-click on
the ME! Set-Up
| icon (2)

1

|

| Position Status,
Dedicated Axis /0

|

Axis Status
Point-to-point motion
3

Open up these windows:.

]

| Use the tables in

axis number to use
(4)
- 7
|
Enter the desired
axis number in
each window
(8)

===

Canfigure the timit
switches per table
set A1
(6)

table set A1 to determine

- Start The ME! Set-Up Program

(1,2) Click on the MEI Set-Up icon in the Dektak program group.

o Press F2 for the Position Status window.
o Press F3 for the PC-DSP Axis Status window.
e Press Alt-D for the Axis Dedicated 1/0O window.

¢ Select MOTION, then POINT-TO-POINT MOTION for
specifying limits for stage motion.

The windows can be
[ positioned with the
Position Status Axis Dedicated /O mouse by clicking on
the upper edge of the
window and dragging
| it while the left
mouse button is held
PC-DSP Axis Status | Two-Point Motion down. Position the
windows for easy
observation

(4) Use the tables on the following two pages to determine the axis
number to be exercised. The axis number appears in parentheses
after the axis name.

(5) On the top command bar of the MEI set-up program, select
CONFIGURE, then LIMIT SWITCH CONFIGURATION.

(6) Configure the limit switch settings per the axis to be serviced by

entering the axis number and configuring the limit switches using information on the next two
pages unber “Limit Switch Configurations”:

Point-to-point motion.....

Qlecc
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Axis # 0 1 2 3 4 5
Description Bridge Y-Axis  Scan Axis Theta Tower Level
Stage
Delay 0 | 0 0 0 0 | 0
Position 1 See See See See See See
procedure | procedure | procedure | procedure | procedure | procedure
Position 2 See See See See See See
procedure | procedure | procedure | procedure | procedure | procedure
Velocity 100,000 100,000 100,000 50.000 | 50.000 50,000
Acceleration 100,000 100,000 100,000 25,000 25,000 | 25,000
Jerk 0 0 0 0 ! 0 | 0 |
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Bridge (0) Low Active High Stop E-Stop Abort No Action
Active
Positive Limit | X ] ' X
Negative Limit X | | X
Home i I| X
Device Fault 1 | | X
Amp Enable N/A NIA NIA N/A
Y-Axis (1) Low Active High Stop E-Stop Abort No Action
Active
Positive Limit | X | X
Negative Limit X [ X
Home ' | i X
Device Fauit i | l X
Amp Enabie | N/A N/A N/A N/A
Scan Axis (2) Low Active High Stop E-Stop Abort No Action
Active
Positive Limit | X X
Negative Limit X X
Home X
Device Fauit X
Amp Enable N/A N/A N/A N/A
Theta (3) Low Active High Stop E-Stop Abort No Action
Active
Positive Limit X 1 0 X
Negative Limit X i _ T B T x ]
Home X | X
Device Fault | | X
Amp Enable | N/A N/A N/A N/A
Tower (4) Low Active High Stop E-Stop Abort No Action
Active
Positive Limit X | X
Negative Limit X | X
Home [ _! X
Device Fauit | | | X
Amp Enable i N/A N/A N/A N/A
9
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Level (5) Low Active High Stop E-Stop Abort No Action
Active
Positive Limit X | [
Negative Limit X ]
Home | X
Device Fault | | 1 X
Amp Enable N/A N/A N/A N/A
2.0 Programming Bridge and Y-Axis Motion
| Bridge ana Y-Axis Press GO 2X
| (Axes 0.1) tn the Two-Point
@ | Window
| (16)
T
!' | Note ppsnlon of axs
Check function of [ when it reaches ihe
limit swntchels with Kmit'switch. [ (17}
abusiness card | |
S =—— | 1
| Repeat steps
! 12-14
g (18)
- . I Fix timat
xﬂ:ﬁg “.. Noj  swilch(s) ‘ %
0.K.7 S— before
(9) ‘ continuing Enter +2000 into
(10) position % of the
. Two-Point Motion
Yes Window (19)
L4
Enter 100,000 for | L]
veb&g% ‘zgapz?;::‘:i in | Venly Horr;e lim = jow
-Poi | SO—— |
Motion window. : ' + Overrun lim = low
(11) (20)
1 = ¥ —
: 1
| cClicx2xonRUN | Rl ours
in the PC-DSP | (21;
Axis status wundow | !
i (12) | e
Y | —_— ;
1 | | Note + position I Enter +2000000
i CLI(::lx:é gﬁuaor:\ l:feme i 1' asand souna r~ olfn!}-?ep'r?:‘g ogo:n(
'3 to nearest 100.000 g
Position Status | | | Motion window
"Window (13) ] ' @3) i (22)
R —
1 {
Place result from
Click 2X on the 22into Pos 1in R
AMP ENABLE HIGH | Two-pont | y dEpRAIEEDs
| button of the motien window T ) 26 -
| DEDICATED AXIS Posz=0 23)
0 window (14) (24)
T
T Press the

Enter -2000000 |
into position 1 !
of the Two-Point
Motion window
(15)

Jeecy
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Repeat button
In the Two-Paint
Mouon window {26)
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(8) Check the function of the limit switches with a business card. The lighted indicators

should turn-off when the business card is placed to biock the limit switch beam.
It is also possible to monitor the system response of the limit
switches by going to the AXIS DEICATED /O window and
observing the status of the tested limit switch change from “low"
< to "high”. See example to the right.

(9) If the limit switches are O.K., then go to step 11. If not. you
must trace limit switch signals and replace hardware as
necessary as in section 1.3.3 of the Troubleshooting section
of this manual (10).

(11) Enter 100,000 for velocity and acceleration in the Two-Point motion window.
(12) Click RUN two times in the PC-DSP Axis stalus window.

Note: The first time you click on any of the ME! setup program windows activates the window.
The second click activates the selection you are making.

(13) Press CLEAR two times in the POSITION STATUS window.

(14) In the AXIS DEDICATED I/O window, press AMP ENABLE two times.
(15) Enter “-2,000,000" in POSITION 1 of the TWO-POINT-MOTION window.
(16) Press GO two times in the TWO-POINT MOTION window.

(17) When the axis reaches the limit switch and stops, note the numerical position of the axis in
the POSITION STATUS window.

(18) Repeat steps 12 - 14.

(19) Enter “+2000" into POSITION 1 of the TWO-POINT POSITION window. Repeat step 16.

(20) Verify that the HOME SENSOR and the POSITIVE OVERTRAVEL limit switches are both
LOW. If they are not, increase the setting in step 19 and repeat steps 12 - 14 uniil the LOW

condition is met for both limit switches.

(21) Repeat steps 12 - 14.
(22) Enter "+2,000,000" into POSITION 107 the TWO-POINT MOTION WINDOW.

(23) In the POSITION STATUS window. note the numerical position of the axis. Round this off to
next lower interval of 100,000.

(24) Place the results of step 23 into POSITION 1 of the TWO-POINT MOTION window. Enter 0
for POSITION 2.

(25) Repeat steps 12 - 14,

{26) Press REPEAT in the TWO-POINT MOTION window.

Q/eeC
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3.0 Programming Notion for the Scan Axis
Instructions are identical to programming motion in section 2.0 with the following exceptions

A. Select axis # 2 in the DEDICATED AXIS I/O, POSITION STATUS, TWO-POINT
MOTION, and PC-DSP AXIS STATUS windows.

B. Change the number in step 15 to -3,000,000.
C. Change the number in step 19 to 80CO0.
D. Change the number in step 22 to +3,000,000.

4.0 Programming motion for the Theta Stage.

A. Select axis # 3 in the DEDICATED AXIS /O, POSITION STATUS, TWO-POINT
MOTION, and PC-DSP AXIS STATUS windows.

B. Activate the AMP ENABLE LOW selection in the same window.

C. Verify that the home sensor {and negative overtravel sensor for loader systems) goes
LOW when rotating the theta stage chuck by hand. If these sensors are not

operational, try steps outlined in the troubleshooting section of this manual, section
1353,

D. Inthe TWO-POINT MOTION window, set velocity = 25,000, acceleration = 50,000,
and JERK = 0.

E. SetPOSITION 1 = 360,000 and POSITION 2 = 0.
F. Click on RUN in the PC-DSP window two times.
G. Click AMP ENABLE in the DEDICATED AXIS I/O window two times.
H. Click REPEAT in the TWO-POINT MOTION window 2 times.
Motion of the theta stage (0 - 360°) should now be observed.

§.0 Programming Tower Motion

A. Select axis #4 in the NEDICATED & MG/ 2, PGSITICN STATUS, TWO-POINT
MOTION, and PC-DSP AXIS STATUS windows.

B. Inthe Dektak program, command TOWER UP.
C. Verify that the POSITIVE OVERTRAVEL sensor is

LOW in the AXIS DEDICATED I/O window. Adjust the
< sensor if this condition is not observed.

D. Go to the Dektak debug program. Select DIAG, then JOG TOWER. Move the iower
down until the negative overtravel sensor light gces out, or just before the ncse
contacts the stage. Adjust the negative overtravel sensor if it did not activate before
the nose contacts the stage.

E. Command the tower UP in the Dektak program.

Qeetw =
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F. Clearthe POSITION STATUS window in the MEI Set-Up program

G. Set acceleration = 50,000 and velocity = 25,000 in the TWC-POINT MOTION
window. Set POSITION 1= -2,000,000, and POSITION 2 = Q.

H. Click on RUN in the PC-DSP window two times.
. Click AMP ENABLE in the DEDICATED AXIS I/O window two times.
J. Click GO in the TWO-POINT MOT!ON window .

K. Note the numerical position of the tower in the POSITION STATUS window when the
stage stops. Round this number down to the next lowest 100,000. Enter the result into
POSITION 1 in the TWO-POINT MOTION window. POSITION 2 = 0.

L. Click on RUN in the PC-DSP window two times.
M. Click AMP ENABLE in the DEDICATED AXIS /O window two times.
N. Click REPEAT in the TWO-POINT MOTION window .

Up/Down motion of the tower should now be observed.
6.0 Programming Level Motor Motion

A. Disable the theta stage amplifier by:
1. Entering Axis # 3 in the AXIS DEDICATED I/O window.
2. Pressing AMP ENABLE LOW in the same window.

B. Inthe Dektak debug program, select PROFILER, then POWER LEVELING. A
dialogue box to raise/lower the leve! of the stage will appear. Pressing LOWER will
continuously lower the stage. Selecing RAISE will continuously raise the level.

Click on LOWER. Be ready to click on OK to stop level motor action. Observe
< the belt and pulleys on the level stage. If the motor stops before the
belt/pulley start to cog, then the adjustment of the lower level limit switch is
functional. If not, then loosen the lock-nut on the lower level limit set screw and
move it closer to the limit switch.

Click on RAISEZ. Be ready to ciick on OK (o stop level motor action. Observe
< the belt and pulleys on the level stage. If the motor siops before the
belt/pulley start to cog, then ths adjustment of the upper level limit switch is
functional. If not, then loosen the lock-nut on the upger level limit switch set
screw and move it closer to the limit switch.

C. Go into the MEI set-up program per section 1.0 in this section.

D. Select axis # 5in the DEDICATED AXIS |/O, POSITION STATUS, TWC-POINT MOTION,
and PC-DSP AXIS STATUS windows.

7
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E. Enter the following in the TWO-POINT MOTION window:

Velocity = 25,000
Acceleration = 50,000
Jerk = 0
Position 1 = -3,000,000
Position 2 = 0

F. Click on RUN in the PC-DSP window two tmes.
G. Click AMP ENABLE in the DEDICATED AXIS I/O window two times.
H. Click REPEAT in the TWO-POINT MOTION window 2 times.

Continuous up/down motion of the level stage should now be observed.

eetw s
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Appendix B
Auto-alignment Hardware Troubleshooting
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The auto-alignment system has the following components:

1.0 Checking the Lamps (see dwg no.333372 for block diagram.

—
—_

In the Dektak debug program, select ALIGN, AUTOALIGN, and CREATE
AUTOALIGNMENT PROGRAM.

1.2 Select VIEW, then LOW MAGNIFICATION

138 Under PREFERENCES, verify that ASSIST MODE is not checked. The window
appearing will have a “Stage”button”on the left side of the screen. Clicking on it will reveal
the light centrols shown to the right of the stage button (below).

Bright Field
B4 | asts s binior ]
N
Dark Field

1.4 View the stage and look for the light coming from the auto-alignment module. With the left
(bright field) light symbol selected, click on the DOWN arrow, then the UP arrow cf the
Lamp Power box, then click on Update Lamp Power. Seiect the right hand (dark field)

side light and do the same. Take note of any failures in the following table:
15

When viewing a stage with no sample on it, light from the auto-alignment module shouid
be observable. Note if one or both settirg does not result in observable light.

lllumination Good/Bad
High Mag, Dark Field

High Mag, Bright Field
Low Mag, Dark Field
Low Mag, Bright Field

1.6 Click on O.K.

1.7 Repeat step 1.2. This time seiect HIGH magnification.
1.8 Repeat steps 1.3 - 1.5 until all lamps have been tested.

@ 97
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2.0 if the Auto-alignment lamps do not function:

2.1 Lamps are interchangeable. Systems are supplied with one spare bulb.

5 Proriler
A scan camera
Optics Ass'y
|
|
Figure 0 - Profiler with Autoalignment Option
Figure 1 - Auto-alignment system
2.2 Remove the cover from the auto-alignment optics modute on the left side of the

tower assembly. Observe the optics hardware (pictures in figure 5 of this section).

2.3 Only handle a lamp when wearing a giove or using a cioth to handle it. NEVER TOUCH A
LAMP WITH YOUR FINGERS! Remove the lamp from the non-operational position and
replace it either with the spare lamp or a known-working lamp from another position.

A. One of two conditions will occur:

¢ Thelamp illuminates: Replace the bad lamp. To remove the lamp, gently pull
down on it.

e The Lamp remains OFF: Use dwg. Ncs 584133 and 564134 trace the power
signal back to the lamp/soienoid connector.Use dwg ncs.333418/ 333424 to trace
the signal from the lamp/solencid connector to the E-Boxport panel. Finally, the
signal can be traced directly to the I/0 card using dwg nos. 333417/333423.

o Replace bad cabling if necessary.
X/ = 98
Veec
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« |If all cabling appears to be good, repiace the |/O card WITH p/n 010238
configured with dwg. nos. 333413/333414 as appropriate.

2.4 Turn on the system and follow these steos:

L ]

Place a detailed sample on the theta stage.

Select the auto-alignment camera by selecting Profiler/Set camera.
Tower down.

Adjust the lamp angle until even illumination is achieved.

Install covers.

Check functionality by using steps 1.3 - 1.5 (above).

3.0 VIDEO CAMERA, VIDEO BLASTER CARD

il Verify that the lamps are functioning per section 1.

2 If there is no video, foliow these steps:
o Place a detailed sample under the scan and auto-alignment cameras.
e Tower up.
e Select the scan camera using Profiier, Select camera.
¢ Move the video coax cable from the scan camera to the auto alignment

camera. The same can be accomplished by swapping the video 0/1

cables from the video blaster card inside the E-Box.

+  With the tower Up, place ycur finger under the inner-most portion of the
auto-alignment camera and watch the monitor for an image.

3 If there is no image, check all cables, then replace the auto-alignment camera
(P/N 044028) as necessary. If there still is no image, replace the video-blasier
card.

4.0 E-Box Motherboard. Cognex Board. Hard Drive

41 Power down, check all cables, Power up and let the system re-initialize. Go to 4.2
if the system stiil does not function.

4.2 Use Alt-F4 to leave windows.
4.3 From the C root directory, type “pvctalk -AS0X0EQ000". A “V" prompt wiil appear

44 Type “DIR” (in capital letters). A directory of stored images (or availabie spacs if no
images are stored) will appear.

4.5  The E-Box motherboard Cognex board, and SCS! drive are functioning if a directory
or space available report appears. If not, go to 4.6.

Jeety B
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4.6 Trv replacing the drive. You must obtain a Veeco P/N 010080 hard drive and configure

it as follows:

A. Make sure that the address jumpers are configured as:

A0 A1 A2
1 0 0

Go back to pvctalk. Issue the following commands:

cfs_partition(1,0,16384,-1,0); <return>
cfs_format_hard((“C:",0,0); <return>

If the hard drive was the problem, you will now get a directory or space available
report from the system. If not, go to 5.0

5.0 Replacement of the Cognex Card

.1 Power down the system.
2 Install a new Cognex card (P/N 010238)
.3 Power up the system and verify functionality.

.4 If there still is no video, the E-Box motherboard should be replaced.

6.0 Replacement of the Cognex Mouse
A Verify firm cable connections. If still not functioning, go to the next step
2 Replace the trackball (power down first).
13 If still not functional, replacement of the Cognex Processor board and/or the

Metrology Group

E-Box motherboard may become nesessony:
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| Lamp 2
Lamp 1 #= High Mag

| Low Mag | Bright Field

| Bright Field §

'1_
Lamp 3 | bomeagr Lamp O
Low Mag High Mag
Dark Field

Dark Field

Figure 2 - Auto-alignment lamp locations
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YOUR NOTES
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APPENDIX C
ROBOT PROGRAMMING
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Robot Programming

NOTE: This procedure is intended to re-program a robot in a system should the Y-Axis, scan axis, or
theta stage is removed and replaced. It is not intended to cover all of the steps for replacing the robot
system itseif. Robot replacement should be referred to a qualified Veeco servica engineer specifically
trained to perform robot replacement.

1.0 Needed Equipment:
Appropriate-sized aluminum set-up wafer with hole in the center.

3 Preparation for programming a robot
Familiarize yourseif with the following robot nomenclaturs if not already familiar with rooot programming:

1. "Pitch” is the distance between wafers in cassette.
2. “R’is the movement of the robot arm extending.

3. "Theta"is the rotation of the robot

4. “2Z"is the vertical mation of the ichat

5. “Stroke” is the total vertical distance required for the robot to pick up or place a warfer on a stage or in &
cassette.

Qeeln oy
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6. “Offset" is the vertical motion above the stage surface and within the "Stroke” distance.

WAFER—\ . RCEOT ARM-\

| ! A A -

"~ STAGE

2.1 Configuring the system to run debug mode:
Go to the program icon to run the Dektak (in the Dektak program group). Select the icon, then in the upper
right corner, select FILE, the PROPERTIES.

You will see another window describing the program linked to the icon. Make sure that it appears as below:

“Eile'| Options Window Help | =
New... Description [0 ckiok VI0USL DEUUG]

i, Command Line: [m
Open Enter : Warking Directory:  |C:\DEKTAK
MOVC... F7 5 Shoilcut Kay: lN"""
Capy... F8 inager E [J Bun Minimized
Delete Del i
|+ ‘Properties .. . FAits] ' Figure 2
Run...
Exit Windows... D

Ciryize A
—1gur

Verify that the command line in the file properties is as shown in figure 2. If not, then record what they are, and
change them appropriately.

NOTE: Change the program properties back to the original setting after servicing the robot. Do
not leave the configuration in debug. The customer will have access to files that can
compromise the operation of the system if changed.

¢ Click on O.K. when the configuration is correct.
2.2 Start the Dektak debug program.

o Simply double-click on the Dektak icon.

j ieecp 105
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e The system must be set to an "Unload" condition. Select RUN, then MANUAL RECOVER to

prepare the system for the next step. This is done to position the stages. You wili not be using the
Manuai/Recover window at this time.

Verify that the interlock switches for the

Front door

Left side access door.
Dektak top lid.

Robot cover.

Have been pulled to their fully extended positions if any of these items are opened. Locations of these
switches are per the below diagram:

ROBOT |—
— ) COVER
. =1 O
) ] |
VACUUM =
SENSOR !
o Y E— ~
| : \\ i
; t {_7) /=
*[“V" POSITION \ ﬂ\ Vil // \ \
SENSOR A 2 : //\
[.L i | e—s // \\\\
I 2 N\
= | | T1dH m——— ¢ cassette \
N | ) A r 1 \\ 24,6 \\‘,‘
s Cem CASSETTE N ; 45
13,8 Y F
DOOR i
| '/
L p

Figure 3: Sensor and interlock switch locations

3.0 Programming the Robot
For our example we will program the robot to handle 200mm wafers on a two open cassette system.

CAUTION! Use only one wafer in the cassette while programming the system. Make sure the wafer is
expendable. Use an aluminum wafer with a small hole drilled in the center if possible.

Interlock switch and position sensor adjustments/ programming the
robot to the theta stage when in the unload position....

A Turn vacuum off by going to the pendant and simultaneously
pressing SHIFT + VAC. (vacuum will be turned on when it is needed).
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Use the diagrams below to determine the appropriate stages and cassettes to be programmed on the
system under service.

5
[ [r-- ﬁ‘_ ;1 H - S= JI1
‘1 === c = I E’—E : ‘
“ [ | 1:1L' PREALIGNER
: i STAGE 1,357
11— == | |
- 1 ||
i o I ° I - /‘N\ ~—\ i
' > .|| DEKTAK ¢ iv; /__J
1l STAGE 2,468 TR YA et Y
| IH EL. Z a 4 A \\\“\_.
o] . l

W t [ :]?_j | "‘“If“__—_’/‘/A;SQETTE\\\

: = N 2468 \
e Fon 1| casseTTE |\ )
1357 R /
N

.

—

Figure 4: System configuration

100mm/1  100mm/2  150mm/1  150mm/2 200mm/1  200mm/2 300mm/1  300mm/2
Cassette 1 X X
Cassette 2 X
Cassette 3 X X
Cassette 4 X
Cassette 5 X X
Cassette 6 X

Casseie ¢ % X
Cassette 8
Stage 1 X X
§tage 2 X X
Stage 3
Stage 4
Stage 5 X X
Stage 6 X X
Stage 7 X X
Stage 8 X

x

x
x

x
x

Table 4: Programs needed per configuration
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3 Preparation of the profiler for proaramming the robot - settina the position sensors_
for Y, scan. and theta axes:

In the Dektak debug program, select Run....Manual Recover.... When the windcw
appears, click on DONE. Now, go to DIAG, then TEST OUTPUTS, and select
CONTINUQUS. Look for x's in the windows as shown below:

If the indications do not match the window above, adjust the sensors for the scan,Y, and theta
(stage) unload position sensors per the instructions below as appropriate:

4 Scan Axis....

A software adjustment of the scan axis unload position may be necessary ( if an “x"does not
appear in the interlock status window for the scan axis).

1. In the program manager , double-click on the MEI} Set-up lcon .
2. Press O.K. (or press ENTER on the keyboard) as prompted.

3. Once in the program, press F2 for POSITION STATUS. Click on the AXIS box and tvne ir 2
Press ENTER. This allows you to read the position of the 3can axis. Aiso, in this wingow,click
on AMP ENABLE LOW. This allows the scan axis to be turned by hand.

4. Press F3 for DSP Axis Status. Click on the exis box and type in 2. This will allow for the
observation of the home sensor status.

5. Turn the scan axis by hand untii the Home Sensor status in the DSP Axis Status window goes
LOW.

6. Read the pcsition of the axis in POSITION STATUS window.

7. Go back to the Dektak program group in Wirdows and select (double click on) the SBC.INI
icon. Scroll down to x-axis.encoders and record the number (typically15.748). Close the

file.

Divide the position status number (6) by the encoder number (8). Record the value.
9. Open Dektak.ini in the Dektak program group.

ee
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10. Enter the value calculated in (8) into “loader unload position”. Save the file, and closa it.

1. If an “x"does not appear in the interlock status window, Use the arrows on
the Dektak program toolbar to position the theta stage so that it is centered
with respect to the loader and the robot arm door when it is viewed through
the loader door.

2. Once the theta stage is properly positioned, check the second
Y-Axis position sensor (located at the far left side of the base.)
Loosen, then move the sensor until the indicator turns ON.
Then, move the sensor forward until it just turns OFF. Tighten
the sensor mounting screws.

3. Note the number of the Y position in the bottom right corner of
the screen (position window).Note this number and enter it in Dektak .ini (in c:\dektak) for the
parameter “Loader, Y unload position”. Select FILE, then SAVE to save the change.

.6 Stage....

1. In the main command bar of the Dektak debug program, select SET-UF, DEFAULT
THETA, then CLEAR.

2. Go to the robot teach pendant and press TEACH.

34 Press PAR+ several times until STAGE 2 appears. (Note, this example is for a 200mm

single cassette system. Refer to table 5 to understand the appropriate stages that must
be programmed on the particular system you are working on).

4, Press “NXT" until the pendant reads "STROKE". Change the value to read “300". Do this
by entering 300, pushing “ENTER" and then "TEMP" The pendanrt shauld now read
“STROKE = 300.

5 Press “NXT" until the pendant reads “OFFSET". Change the value to read “150".

6. Simultaneously press SHIFT and SERVO OFF on the robot pendant.

7. Manually position the robot arm into the theta stage slot. You may have to
<=adjust the rotation of the theta stage with the rotation tooclbar symbols
until the stage slot can line-up with the robot arm.

é feeC) 108

Surface Metrology



Robot Programming V-Series Maintenance and Troubleshooting Manual

8. Once the proper orientation of the stage is found, check the
interlock status window to verify that the “At theta unload
sensor flag around the back side of the theta stage

< theta stage sensor flag.

9. Loosen the theta stage sensor flag. Have an assistant adjust the position of the flag until an
“X" appears in the interlock status window. Tighten the sensor flag screws when the
adjustment is complete.

10. Check the robot arm position with respect to tne slot in the stage chuck. The top of the robot
arm should be at the same level as the chuck surface.

2l

p o AR ¢ AR
VA A //// LA S T
N, B

A T T / /
Vo

v
X

Figure S: Robot arm alignment with stage chuck

10. Now is a good time to save what you have done up to this point. On the Teach Pendant,
simultaneously press SHIFT then LEARN, then simultaneously press SHIFT, TEMP (to
permanently learn the position). The robot now has memorized the correct load position for
the profiler when it is at its unload position

7 Testing the ronot at the Dektak stage

1. ltisa goodidea to slow down the robot speed for safer robot testing. Press *PAR+" until you
get to menu item "SPEED / ACC".

2. The pendant should default to *R1" Min = 1
3. Press “FWD" to get to "R1" Max speed. Charge Max. speed to 20 by typing 20, enter, temp

4. Press“PAR-" until you get to “STEP STAGE" This will allow you to move the robot
through each move one step at a time, to check your programming.

5. Press "FWD" to get o "STAGE 2".
6. Press “NXT" to cycle the robot through each move.

Surface Metrology
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NOTE: The robot requires 6 moves when the arm. Steps 2 and 3 do not move. Step 4 moves
the robot level with the stage. Step 5 moves above the stage and turns the robot

vacuum on. Step 6 retracts the arm.

.7 If the robot hits the stage and stops you will hear 5 quick "Beeps”. You can recover the
robot by pressing "SERVO ON". Then you shculd re-teach the robot and Dektak positions.
If you are satisfied with what you see, do step 7.6 with a wafer.

8. If you are successful with picking up the wafer, press “PRV" 6 times to put the wafer back on

the stage.

4.0 Robot Vacuum Sensor

ol

~l

The robot is equipped with a vacuum sensor. If the robot will abort a pickup for 3 reasons. #1 -
The robot arm failed to get a good vacuum hold on the wafer. #2 - The Dektak stage is not
level to the robot #3 - The robot sensor is not adjusted to the house vacuum. if the robot fails

to get a vacuum hold you may have
a bent, dirty or damaged robot arm,
or the Dektak stage may not be
level. Also check to see if the wafer
is clean.

Make sure a clean wafer is in the
center of the Dektak stage

Press “AUTO / TEACH"

Press “GET", enter “2" and "ENTER"
for the stage number and “0" and
“ENTER" for slot number. The robot
should go through all the moves
automaticaily to pick up the wafer
from the Dektak stage.

If the robot faiis 1o pick up ine warsar,
check all the items described in
paragraph 4.0.1 (above).

__PREAUGNER
© VACUUM SENSOI

“~~._ROBOT VACUUM
SENSOR

Figure 6

Use a small screwdriver to adjust the robot vacuum sensor. Turn clockwise to make the robot
more sensitive, counter clockwise to maka it less sensitive. (See figure 6 for robot and

Prealigner vacuum sensor locations.)

After the robot has successfully picked up the wafer off the Dektak stage, have the robot
place the wafer back onto the Dektak stage. Do this by holding down “SHIFT" and pressing
“PUT". Enter 2" for the Dektak stage and “0" for slot number. The robot vacuum is properly
adjusted if the robot successfully puts the wafer back on the stage. If the robot does not put
the wafer back onto the stage you may need to turn the robot vacuum sensor in the counter

clockwise direction.

5.0 Programming the Prealigner.

Jeety
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.1 This is where a wafer with an 1/8" inch hole in the center is useful. Make sure the Dektak
stage is in the “Loader Unload" position and make sure the wafer is in the center of the stage.

.2 Make sure the teach pendant is in “Teach” mode by pressing "AUTO/TEACH".

w

Press “PAR+" until you get to "STAGE"

(N

Press "FWD" until you get to “STAGE 1"

.5 Press "“NXT" until the pendant reads "STROKE". Change the value to read *200".

o))

Press “NXT" until the pendant reads "OFFSET". Change the value to read "100"

~

Press “PAR+" to go to “STEP STAGE"

Press "FWD" until you get to “STAGE 1"
Press “PRV" 6 times to get the wafer off the Dektak stage. Note. It is important to get the
wafer off the stage using the robot.

w0 o

.10 Press "PAR-* to get to “STAGE” NOTE: Positions cannot be taught while in “"STEP STAGE" or
“STEP CASSETTE™

.11 Make sure the Robot servos are off. Use your hands to rotate and position the robot arm and
wafer over the Prealigner chuck. Do not allow the wafer to move or slip on the robot arm. Use
the hole in the center of the wafer to center it on the Prealigner chuck. Move the wafer and
robot down until the wafer just touches the Prealigner chuck.

12 Hold down "SHIFT" and press "LEARN". This inters the “R", “Z" and Theta values for the robot

.13 Now is a good time to save what you have done up to this point. On the Teach Pendant, hold
down the “Shift" key and press “TEMP (PERM)" You will hear a "BEEP" noise followed by
another “PEEP" about 10 seconds later. Tre robot parameters you have taught up to this
point are now saved in the robot electronics.

.14 Use you hand to move the robot away from the Dektak stage, making sure you do not move
the wafer on the robot arm. Now is 3 good time to save what you have done up to this point
On the Teacn Pernidant, hold down the “Shift' key and press "TEMP (PERM)" You will hear a
"BEEP" noise followed by another *“PEEP" about 10 seconds later. The robot parameters you
have taught up to this point are now saved in the robot electronics.

.15 Testing of the Prealigner position will come after programming the cassette.

6.0 Programming the cassette.
Caution! Use only one wafer in a cassette while programming.
.1 Press "PAR-" until you get to “"CASSETTE 1"

.2 If needed, change the count to 25 by entering “25" then “ENTER" then "TEMP"

w

Press “NXT" until you see "PITCH". Enter a pitch value of 2500 (2500 = 25 inches).

N

Press "NXT" until you see "STROKE". Enter a stroke value of 100

Jeet .
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.5 Press "NXT" until you see “OFFSET". Enter a value of 40.

B Using your hands rotate the robot clockwise to face the cassette. Position the robot and wafer
so that it matches the first slot in the cassette. Move the robot arm into the first slot until the
wafer is in the cassette, slot 1 and the robot arm is still touching the bottom of the wafer. (See
figure 7) There are two methods to achieve this A and B.

.7 (A): Use your hands to move the robot, making sure you don't hit or move the wafer against
the sides of the cassette

.8 (B): Use the arrow keys on the teach pendant to slowly move the wafer into position. NOTE.
The robot will move slow when you use the arrow keys. The robot will move fast if you hold
the shift key down and use the arrow keys.

.9 Hold down “SHIFT” and press “LEARN" to teach the cassette location.

.10 Move robot arm away from the cassette and remove the wafer. Press the "Shift" key and
press “TEMP (PERM)" to save the cassette location.

—

CASSETTE _ \
SLOT #1 \

VAV,

N
i

Nl

ZZIZZI77ZTI7777

\\ROEOT ARM

\
/

Figure 7
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7.0 Testing the cassette location.

1 ltis a good idea to test your cassette programming with no wafers first. Press “PAR+" until
you get to “STEP CASSETTE"

2 Press"FWD" to get to “CASSETTE 1"

.3 The robot uses 4 moves to get a wafer from a cassette.

.4 Move #1 extends the arm under the wafer

.5 Move #2 Moves the arm to touch the bottom side of the wafer. (See figure 7)

6 Move #3 turns vacuum on and lifts the wafer

.7 Move #4 removes the arm and wafer from the cassette.

8 Press "NXT" four times and observe the robot action. If you are no satisfied. re-teach the
cassette position by following steps 6.1 through 6.9 or adjust the positions manually by
changing the numbers. NOTE: The “Z" position is as shown in figure 7

.9 Slide a wafer into slot #1 and repeat steps 7.3 and 7.4.

.10 Hold down “SHIFT" and press “TEMP (PERM)” to save the new casseatte location

8.0 Checking cassette pitch.

.1 Acassette pitch can vary depending on the manufacturer and material so it may be necessary
to adjust the pitch. Press "AUTO/TEACH"

2 Press“START"

.3 Press “GET" and enter “1" for station (Cassette) #1. Enter “1" for slot one. The robot will get
the wafer from slot one.

4 Press "PUT” and enter “1" for station (Cassette) #1. Enter “2" for slot two. The robot will now
place the wafer into slot 2. Repeat items 8.3 and 8.4 for all of the slots. The pitch value is
accumulative as the robot goes up in slots. What works good for siot two may be to high for
slot 25. In this case decrease the pitch vaiue slightly. For example: Change the pitch value
from 2500 to 1495.

.5 Return to the teach environment by pressing "AUTO/TEACH".
.6 Save the new numbers when you are satisfied with the pitch values

9.0 Checking the cassette position as it relates to the Prealigner.

.1 First you will need to set up a Loader program. From the Dektak program, select “"WINDOW"
from the pull down menu and pick "LOADER PROGRAM" (See figure 8)

Qleetw -
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Load Program

[Save Program ‘

Done

| Export Program

Figure 3

.2 Select wafer #1, Select 200mm wafer diameter and select notch.

w

4 Select ‘Done”

Select "Save Program” and give this loader grogram a name

5 In the Dektak program. select “RUN" in the pull down menu and select “Manual / Recover

Robot" (See figure 3)

o

On the "Get Wafer From:" side select "CASSETTE 1, Siot 1". On the “"Fut Warer 7¢:" side

select "PREALIGNER" and select "GO", The robot should get the wafer ana put it on the
Prealigner- The Prealigner should rotate the wafer, find the notch, move the notch to the ‘0=
position and adjust the X and Y positions. There are two conditions that may cause the

Prealianer to fail:

T The Prealigner has an operating zone of +/- ¥ inch. Re-teach the Prealigner settings If you

are outside this zone.

.8 Vacuum sensor needs to be adjusted. If the Prealigner does not sense a wzfer 1t will not turn
(See paragraph 4.6 and figure 6 for Vacuum sensor adjustment jnstrucicns
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i o
Figure 9

.9 After the wafer has been successiully aligned, select “GO" again ant the robot will put the
wafer back into the casseite slot #1.

.10 Repeat paragraph 9.6, This time watching the Preaiigner as it adjusts the X and Y positions.

Select "GQO". After the robot takes the wafer off the Prealigner, the Prealigner chuck will adjust
back to it's center position. Watching the chuck move will tell you how to adjust the robot.

.11 If the Prealigner chuck moves back to the right decrease the robot “Theta" value to the
cassette.

.12 If the Prealigner chuck moves back to the left increase the robot “Theta” value to the cassette.

.13 If the Prealigner chuck moves from the back to the center increase the “R" value to the
cassette.

.14 If the Prealigner chuck moves from the front to the center decrease the *R" value to the
cassette.

.15 Change all the values 10 counts at a time and repeat paragraph 9.10 until the wafer spins
directly in the center of the Prealigner chuci and requires little or no adjustment.

.16 Hold down "SHIFT" and press "TEMP (PERM)" to save the new cassette location.

Ceety 5
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10.0 Two Cassette System

Select "AUTO/TEACH" on the teach pendant to get to the teach mode. Press "PAR+" until
you get to "CASSETTE"

[N

.3 Press "FWD" until you get to “CASSETTE 2"
4 Input all of the same parameters from Cassette 1.

.5 Rotate the robot to face Cassette 2 and press *Read Position”, Copy down the Theta location
and input that number into the Cassette 2 theta location.

6 Adjust the cassette 2 location as described in section 6.

.7 Hold down “SHIFT" and press "TEMP (PERM)" to save the new cassetts location.
11.0 Finai instructions.

.1 Press “RESET". After the robot has finished resetting, press “START".

2 Move the wafer from place to place to check your programming by using the “*Manual /
Recover Loader" program.

.3 The Robot system is now ready to be used for 200mm wafers.

12.0 Programming 150mm wafers from a 200mm program

.1 Using the teach pendant, select “AUTO/TEACH" to get into the teach mode

.2 Press “PAR+" until you get to "CASSETTE".

.3 Press "NXT" to scroll through the cassette #1 settings. Write down the "R" and "Theta” values.

.4 Press “FWD" until you get to Cassette #3. (See Dektak Nomenclature) Change the “Pitch”
value to 1875. Change the "Stroke” value to 100 and the "Offset” value to 80. Change the “R”

and "Theta" values to matcn cassette #1.

.5 Put one 150mm wafer into cassette slot #1. Rotate the robot to face the cassette and move
the robot arm into position, just touching the bottom of the wafer. (See figure 7)

6 Press “Read Position”. Input that “Z" value into cassette #3.
.7 Repeat items 12.1 through 12.6 for cassette #4, comparing it to 200mm cassette #2.

.8 Copy Stage #1 (Prealigner) and Stage #2 (Dektak stage) values into Stage #3 (Prealigner)
and Stage #4 (Dektak stage) respectively.

.9 Hold down "SHIFT" and press “TEMP (PERM)" to save the new settings,

.10 Make any adjustments required as outlined in section 6.

d/]’eecp 116
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13.0 Programming a robot for use with a SNIIF system

1. Programming the robot for use with a 150mm and 200mm SMIF is the same as programming
for a cassette with one exception: Set the pitch value to “0".

14.0 Programming a robot. Summary.
.1 Turn on Dektak and start PCDK.EXE debug program.
.2 Using teach pendant, push AUTO/TEACH.
.3 "PAR+" to “STAGE 2"
.4 Change “STROKE" value to 300
.5 Change “OFFSET" value to 150
.6 Turn off robot servo.
.7 Move robot into position over Dektak stage.
8 Adjust Dektak stage to match robot arm.
.9 Set “Loader Unload Position”
.10 Adjust “X", “Y" and Theta sensors.
.11 Teach robot at Dektak stage position.
.12 Save program.
.13 Adjust robot speed to be siow.
.14 Check robot movement at Dektak stage.
15 Adjust robot vacuum sensor ir needad.
.16 Program the Prealigner position.
.17 Program the cassette positions.
.18 Test cassette positions.
.19 Check and adjust cassette pitch.
.20 Check and adjust cassette positions as related to Prealigner.
.21 Program second cassette if needed.
.22 Final check of system.
.23 Program 150mm wafers from 200mm program if needed.
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Appendix D

Loader / Prealigner Troubieshooting
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1.0 Prealigner Troubleshooting

NOTE. Before starting this procedure, verify that the software has been correctly configured
for the samples being run. To verify/adjusi, seiect Run, then Loader Prograim in the
DekTak 8200 main menu. The window will look like:

ARIEC

-Cassette Configuration

Wafers to Process—

Cassette | ————— Cassette 2————— | | One Cassette (Using Cassette 1) |
C 25 25 C' One Casseite (Using Cascette 21 |
[ 24 24 (C Two Casseites
[ [~ 23 x 523 (i Cassette 1o Casseite I
l'f:_ ;’;’ i F i | | [Waler Type
‘; 50 ' ~ 20 : ' Size——  Shape————
- 19‘ l__, 1“9 C 100 mm (@ 1 Flat
. Bl O 125 mm () 2 Flats
[ 18 [ “_% t ' 150 mm (C' Notch ’
[ %17 17 @ |
' 16 C s ® 200 mm ,
[ 15 i ] [‘WB‘Q! Rotation
i r[: 14 I 1'_% ! ‘ Ratation angle: IU degrees
[ = :_3_ r[__ :2’ [ | Speed: (i Fast C Slow ]
11 C 11 : Process Slat.m :
[~ 10 10 (O Do not display
i r 9 9 C Always display
[ 8 Check AII N = _ff Check All i ‘ ("' Display after each wafer iz processed|
P 7 I | 1 : | C' Display after final wafer is processed |
- g {: § Display duration: [O secs |
] 5
e W s e T = et L [ Print final process status !
3 Check None Il = 2 Check Nane | r > 0
: = g3 Save Progeais ¢ Load Program |
(s 2 L | |
X i N : '
Ry Export Program i Done i i

When correct entries are complete, press”Save Program”. A prompt will ask for a program name.
aiter saving the progrm, the above window will return. Click on "Done”

1.1 Review the following flowchart and apgly it to your situation. if not familiar with the
prealigner, it is suggested to start at the beginning of the flowchart:

\D
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Precligner Troubleshooting Flowchart
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1.2 - Flowchart Text

(1) Does the prealigner rotate?

Place a wafer in the cassette. Select Run, then Manuai Recover/Loader. GET the wafer from
the CASSETTE and PUT it on the prealigner. If the wafer is rotated, then go to 7. If not, proceed
to 2.

(2) Verify that there is a good vacuum source
Verify that the vacuum source is good by checking it at the front of the system (lower right-hand

with the main power switch). Check for vacuum of 24in (60mm Hg). Correct if necessary before
proceeding.

(3) Verify that the wafer makes good contact with the prealigner chuck
Visually inspect how the wafer sits on the prealigner chuck. Use a sampte that you can touch to
verify that the wafer is held down by the vacuum. See the preventive maintenance section for

instructions on replacing the prealigner chuck cover. Vacuum problem here is probably cue to
poor wafer contact.

(4) Vacuum sensor adjustment

Vacuum sensor is found on the lower corner of the from of the prealigner. it is less sensitive when
adjusted CCW. Adjust it as necessary.

(5) Is wafer cetered on prealigner chuck?
As the wafer is taken from the cassette and put on the prealigner, it will automatically be rotated. If
there is no perceptible wobble in its rotation then proceed to 7, otherwise go to 6.

(6) Wafer centering procedure
Perform steps in section 2.3 below. When completed, go to step 7.

(7,8) Is software set for proper wafer diameter?
Verify that the software is configured for the wafers on the system by selecting Window, then
Loader Program. Select the correct wafer size/notch option then click on DONE.

(9) Can the prealigner find the notch (flat)?

If the prealigner now finds the wafer notch/flat, then this procedure is finished. Since all conditions
for proper preaiigrnier have veen checked, If the prealigner cannot find the notch or flat, it should
be returned to the factory for repair. See section 2.10 for prealigner replacement.

2.0 Robot - Failure to Pick-Up Wafer from Cassette

2.1 Preliminary Observations

Please verify the following before proceeding with these instructions:
1 Is there a wafer in the cassette?
2 |sthe wafer correctly inserted in the cassette (not cross-slotted)
.3 Is the vacuum source functioning (check the front vacuum source )
.4 Is the robot end-effector (arm) damaged? If so, replacement is suggested.

Ve
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Verify that the cassette is seated correctly on its platform.

General Troubleshooting

If the conditions in 2.1 are found to be reasonable, and the ioader still cannot pick-up a
wafer, then it will be necessary to reprogram the robot using the following steps in 2.3

The variety of loader systems by Veeco Surface Metrology necessitates the following
stage numbering convention. Please identify your system and note its stage numbering.
Please also note that systems with more that one cassette will have a forward and a right
facing cassette per the table below. This information will be important when executing
teach commands with the Cybeq pendant:

NUMBERING CONVENTION FOR DEKTAK

LOADERS
SYSTEM FORWARD RIGHT-FACING
CASSETTE CASSETTE
TYPE
8" 3 4
8" 1 2

3 Place a wafer in cassette slot #1.

4 Press the AUTO/TEACH pad on the robot pendant. TCHRBT wiil appear in the upper
left hand side of the pendant display.

15 Press the PAR + pad until getting to STEP CASS.

6 Press the FWD pad until the appropriate stage number appears on the pendant dispiay.

74 Press the MXT nad 'o evtenc the robot arm under the wafer.

.8 Press the NXT once more to raise the end-effector to touch the wafer.

9 The end-effector should now be touching the bottom of the wafer. If it doesn't then
proceed to step 2.10. if it does, press PRV 2 times to go back to the robot reset
condition (procedure
is now complete.

10 Use the UP ARROW pad (1) (hold down while looking at bottom of wafer) to lift the end
effector to the wafer surface.

K Hold the SHIFT pad and simuitaneously press the LEARN pad.

12 Press the DOWN ARROW (U) (hold down while looking at bottom of watfer) to move the
end-effector away from the wafer.

13 Press PAR+ , PAR- and NXT to retract the robot to home position. Go to steg 2.1.15 if

@ 122
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only adjusting position for a single cassette system.

14 If checking more than 1 cassette, press the FWD pad to the appropriate number appears
tc verify the correct positioning of the end-effector at the other cassette positions.

$5 Press the NXT pad per the table below to observe its function:

Times Pressed Observable function

1 Extends robot arm

2 Raises end effector to touch wafer

3 Turns on vacuum and raises wafer

4 Retract wafer from cassette

.16 Review the steps in this section if the robot fails to pick-up the wafer successiully.

A7 Press the PREV pad 4 times to get the wafer back into the cassette slot.

.18 Press PAR- to go back to the cassette screen .

19 Simultaneously press SHIFT, then PERM pads to memorize the new settings.
.20 Press the RESET and START pads on the pendant.

-2 GO into the DekTak program and select Run, then Reset Loader.

2.3 Robot - Reproaramming if Wafer Not Correctly Placed on Prealigner (Apparent

Wobble)

NOTE. IMPROPER POSITIONING OF WAFER CAN PREVENT PREALIGNER FROM
FINDING THE WAFER NOTCH.

A Go into the DekTak program, when select Run, then Manual/Recover Loader.
2 Make Sure there is a cassette in slot 1.

.3 Select GET the wafer from slot 1.

4 Select PUT the wafer on the prealigner.

.5 Press GO.

B When the wafer is placed on the prealigner, verify any “wobble” the wafer has while
rotating. Note the position of the hole in the wafer with respect to the center screw of the
prealigner. Note if the robot overshoots/undershoots the front/back position, or if it is
skewed to one side.

7 In the Manual/Recover Loader program, select GET from preaiigner. Note how far the

Jeety =
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prealigner moves when the robot removes the wafer.

.8 Select PUT to cassette 1.

9 Adjustment of R (Front-to-back direction):Press the Auto/Teach pad on the pendant.

.10 Press PAR+ to get to the STAGE menu.

A1 Press FWD to get to the appropriate stage number.

A2 Press NXT repeatedly until getting to the R menu.

13 Increase/Decrease R, 100 units at a time, in the direction that wiill compensate for
undershooting/overshooting the center of the prealigner chuck as shown in step 2.3.6.
Key in the desired number then press ENTER, followed by TEMP.

14 Put the wafer back onto the prealigner via steps 2.3.1 - 2.3.5. Note the relative position of
the wafer hole to the center of the prealigner.

15 Adjustment of Theta (Side-to-Side direction): Repeat steps 2.3.1 - 2.3.5 to load the
warfer on the prealigner. Note any side-to-side wobble.

.16 Repeat pressing the NXT key on the Cybeq pendant until you have scrolled to THETA.
Adjust CW/CCW by 20 count increments. Increase the number if the needs to move in a
CW manner, and decrease the number if needing to move CCW Key in the desired
number then press ENTER, followed by TEMP.

27 Run the Manuai/Recover Loader program to GET the wafer from the prealigner and
PUT itin the cassette.

.18 Verify the CW/CCW counts adjustment by selecting GET the wafer from the cassette and
PUT the wafer on the prealigner.

19 lterate 2.3.15 - 2.3.18 until the prealigner finds the notch with little or no apparent wobbie.

.20 Repeat steps 2.3.10 - 2.3.12 to get to the R menu. Increase the R value by 2C counts.
Simultaneously press SHIFT, then PERM pads to memorize the new settings.

21 Press RESET, then START.

2.4 Robot Not Loading: Stage Position

A When the robot does not set the wafer on the stage aiter prealignment, several areas
must be checked:

e Are the interlock switches operating? Close all side panels and doors. If they are

needing to be opened, defeat the switches by pulling them to a fully extended
position.

¢ The chuck vacuum sensor thinks that a wafer is present when no wafer is loaded.

Veely o
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See step 2.4.8

. The unload position switches along the y-axis may not be properly adjusted (see
picture below). See step 2.4.9.

o The profiler Unload” position may need to be adjusted (will cause condition C).
See step 2.4.10.

. Verify that the air isolators are “floating” the profiler. Turn to page 18 of this
manual for instructions to fill/adjust isolators if needed.

Before performing C or D, assessment of the situation is necessary to determine if the
sensors, or the unload position of the stages need to be adjusted:

2 On the robot teach pendant, press AUTO/TEACH.

-3 Repeatedly press PAR+ until getting to STEP STAGE.

4 Repeatedly press FWD until STAGE#2

5 Press the PRV key to position the end effector over the slots of the theta stage.

Once the slots are over (or approximately over ) the slots in the theta stage, look straight
down. Also, lock at the interlock status window (see figure below).

Inte rl;] ckStat[:é 2

Figure 2.4.2 - Interlock Status Window in DekTak Debug Program

6 If the status for “Position Condition™ in the above window do not have x's in both
boxes, then the unload position sensors need to be adjusted (step 2.4.9).

QeeCy =
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If the end-effector does not line-up with the slots, then go back to the DekTak
program sample positioning window. Make adjustments necessary to align the
slots with the end-effector forks (step 2.4.4).

Open the left-hand side-door and top of the system. Find the vacuum sensor located at
the rear left corner. Click on the "Sniif" button and observe if the wafer has been
detected. If there is no wafer, but the system detects one, adjust the vacuum sensor
counter-clockwise and press "Sniff* again. Repeat these steps until the system detects
the wafer properly.

Load position sensors are located along the Y and Theta stages. These must line-up with
blades mounted on the axes. In figure 2 4.2, note the status of the position condition. If
either of the status boxes in this section do not have an "x", and the assessment in 2.4.1
indicates the need for adjustment, then adjust the position of the biades/sensor on both
unload position sensors to activate status boxes in figure 2.4.2 under " Position
Condition”.

If step 2.4.1 indicates the need to alter the unioad position of the sample stage, then do
the following:

A. Enter the sampling position window in the DekTak debug program.

B. Adjust the position of the stages to line the theta stage siots up with the robot end-
effector.

C. Record the x,y, and 6 values and enter them by selecting Diag in the Dektak debug
program menu bar, the select Loader Unioad Positions.

Adjustina Robot Pitch

if the robot does not seem to move the correct distance between wafers, then the pitch of
the robot steps needs to be adjusted.

Obtain several wafers in a cassette.

Using the Manual/Recover Loader program, GET wafers and PUT them on the
prealigner. Note the distance that the end-effector maintains as different wafers are
selected.

If the distance between wafers appears too small or too large, then the pitch of the robot
must be reprogrammed. Start with step 2.5.5.

The typical pitch for a 6" system is 187%. For an 8” system, it is 2500. These numbers
must be slightly increased if pitch seems too small, and decreased if pitch is too large.
ONLY CHANGE SETTINGS 1 COUNT AT A TIME! Here is how to change the seitings:

e Press Auto/Teach on the pendant.

¢ Press PAR+ until reaching CASSETTE.
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» Press NXT until getting to PITCH.
» Press the Up/Dn Arrow to increment the value 1 count at a time.

o Press the <Enter> key.

s Press and hold the SHIFT pad, then press the TEMP pad.

Go back to the DekTak program and run the Manual/Recover Loader program to GET

and PUT several wafers from the cassette to the preaiigner. Verify the correctness of the
pitch of the robot.

if satisfied with the robot pitch, go back to the pendant to press SHIFT-PERM pads
simultaneously, then press RESET, and START.

2.6 Indications of a Bad Robot Controller Box

A

287

When booting-up the system, a bad driver n the Cybeq controller box will cause the
system 5 audible beeps.

If the beeps are heard, check to make sure that the EMO switch is pulled to its fully
extended position.

If the system still sends the beeps with the EMO switch pulled-out, then there is
probably a bad axis board inside the Cyoeq controller box.

Remove the left-bottom side skin of the system . Locate the Cybeq controller.
Remove the top cover of the box.

With power-On, observe the status light on the axis boards inside the controller.
Indicator lights that are OFF indicate a bad controller board that musi be replaced.

The axis board are all the same and require no special calibration - when a new board is
installed the system should be operable.

Robot Replacement

Should a robot ever need to be replaced, it is advisable to save all stored parameters in
the system computer. When the new robot is installed, the old parameters can be storad
in the new unit, minimizing the amount of work needed to configure the robot to the
profiler.

¢ Close windows and go into DOS mode.

o Gointo C:\ROBOT

e Type “Runrobot"
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2 Select “Read Parameter Block. The software will prompt you to enter a name. After
the name has been entered, the software will automatically store the parameter block in
the directory containing runrobot.exe. Not2 the name newly stored parameter block. It
will be needed to copy parameters to the new robot in 2.8.4.

=3 Removal of robot from system: Note the relative angular placement of the robot in the
unit. robot unit itselt is attached by the out ring of hex-head screws. Ses figure 2.7 2
below.

mewsseraged U nboit

ouisiae

ring of
View of robot end-effector and location of screws
mounting screws onlyl

& Note angular
onentation of
rooot 3s mounted
before removing
it

Side-view of robot with right skin of 8200 removed

Figure 2.7.2 - Robot Removal

4 Remove all cables from the robot, labeling each one to enable proper instaliation
when the new robot arrives.

13))

Loosen the outer ring of hex-head screws as shown in figure 2.7 2. Lift the rotct
straight-up and out of the system.
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2.8 - Installation of a new Robot

2.9

2.10

Reverse the unmounting steps of 2.7.3 -2.7.5.
Go back into DOS and start "RUNROBOT" as described in step 2.7.1.

Select "Write Parameter Block" by highlighting it with the Up/Dn arrow and press
<Enter>.

Highlight the parameter block name chosen in step 2.7.1D. Press <Enter>.

Press "Store Parameters Block" to put the parameeters into the non-volatile memory of
of the robot (Note: these parameters wil be fine tuned in the next section).

Teaching a New Robot Old Tricks (or how to fine tune a newly installed robot.)

Place a cassette in the cassette platform at the front of the loader.

Perform steps 2.1.4 - 2.1.21 to verify/adjust the robot positionig for picking up wafers
from the cassette(s). Verify consistent operation using the Manual/Recover Loader

program.

Perform section 2.3 to verify/adjust robot placement of wafer on the prealigner
Verify consistent operation using the Manual/Recover Loader program.V

Perform section 2.4 to verify/adjust the profiler unload position/unload sensor switches.
Verify consistent operation using the Manual/Recover Loader program.

Prealigner Reolacement

Perform step 2.7.1 to save all robot related system parameters.

{112 hardware tnai holds the prealigner to the system is located beneathe the prealigner
unit. When all screws are removed and all cables disconeected, the unit can be lifted out
of the system.

Prealigner repair aiso requires removal of the Cybeqg controller box located beneath the
profiler base in the bottom-left-rear portion of the system.

Remove both units from the system, leave ali cables for both of these units with the
system! Necessary cabling to perform zny required repair will be available at the factory.

Reinstall the new controller after repair with system power OFF.
Boot-up the system, and perform steps 2.8.2. - 2.8.5.

Completing the replacement of the prealigner is straight-forward. After installation,
perform section 2.3.
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YOUR NOTES:
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