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Operations Model 6DS-SP Planarizer.

New Features Information
Locator

‘The Version 4.00 software introduces a number of new features not
available in previous software versions. The table below lists cach
feature, the menu(s) at which it s found, and where in the 6DS-SP
Coooment Helplensnos sl io Tl destel uoamelon o0 e
feature.

EXPAND] tions:
PROTECTION «Ch. &-Machioe Setup
‘OPTIONAL OPERATOR | Calibration/Configuration | Maimienance:
ACCESS TO POLISH Meau +Ch. 10-Software Calibration
TIME AND +Appendix A-Calibration
BACKPRESSURE POLISH Variables
PARAMETERS |
PRESETTABLE WAFER | Auto Palish Menu Gpeaations:
POLISH COUNT ‘Auto Polish Pasameters | +Ch. 3-Operator Funcions
Men . &-Machine Sctup
‘ODD WAFER POLISHING | Machine Parameters Mcau | Operations:
‘Auto Polish Menu +Ch 3-Operator Functions
+Ch. 4-Machine Setup.
DUAL BACKPRESSURE | Auto Polsh Paramcicrs | Operatons:
CONTROL. Mena +Ch. 4-Machine Setp
"DUAL TIME AND DUAL | Machine Parameiers Menu | Operations:
BACKPRESSURE ENTRY | Auto Polish Menu ~Ch.3-Operator Funciions
CHOICES ‘Auto Polish Paramcters +Ch 4 Machine Setop
Menu
ERRORLOG Eor Log Meww Gperations:
<Ch. 5-Troubleshooting
Maintenance:
<Ch, 13- Troubleshooting.
TNSITU CONDITIONING | Conditioning/Cleaning Operaions:
DUTY CYCLE Parameters Menu +Ch 4Machine Setup
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EASIER Calibration/Configuration | Operations:
PROGRAMMABLE PAD | Menu «Ch. 4-Machine Sewp
CONDITIONING ARM | Swoep Parameters Meau | Malntenance:
CALIBRATION AND. Manual Control Menu <Ch. 9-Mechanical
SETUP ‘Maintenance:
~Ch. 10-Software Calibration
«Appendix A-Calibeation
Variabies
POLISH AND CONDITION | Miachine Parameters Menu tious:
FORCE UNITS AND Conditioning/Cleaning +Ch. 4-Machine Sewp
DIAMETER ENTRY Farameters Menu
CHANGE
MENU " HOPPING “Available AUAIMenus | Operations:
+Ch. 3-Operator Funciions
(topic: Menu Selection)
“ON THE FLY CHANGES” | Auto Polish Menu ‘Operations:
Process Parameters Menus | «Ch. 3-Operator Functions
+Ch. 4-Maching Sctp
ADDED AUTOCYCLE | Auto Polish Mend Operations:
FEATURES +Ch. 3-Operator Funciions
EXPANDEDMANUAL | Manual Control Meaw ‘Mizinienance:
CONTROL MENU ~Cb. 9-Mechmical
+Ch, 10-Software Calibration
EASIER SERVO ‘Mianual Control Meau ‘Mainienance:
CALIBRATION Calibraion/Configuration | «Ch. -Mechanical
Menu +Ch. 10-Software Calibraion
Diagnostics Menu
TEVERTYPE" Calibraion/Contiguration | Mainienance:
CONDITIONING ARM. | Menu <Ch. 10-Software Calibration
SUPPORT +Appendix A-Calibration
Vasiabies
“SINGLE" SWEEPSTYLE | Conditioning/Cleaning Menu | Operatios:
CHOICE +Ch 4-Machine Setup
"WET IDLE SLURRY ‘Wachine Parameters Mem | Operations:
FLUSH Sturry Flush Menu +Ch. 3-Operator Functions

| «Cr 4 Machine Setp
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LIGHT TOWER SUPPORT | o Operaions:
+Ch.2 Machine Descripion
+Ch. 3-Operator Functions
Maicnance
+Ch.2 Physica Description
UNIVERSAL CASSETTE | Callbraion/Confguraion | Manicosnec:
SUPPORT Menu +Ch. 10-Software Calibration
~Appendix A-Calaton
Vit
PRE OR POST PAD Conditioning/Cleaning Operatic
CONDITIONING Parametes M G4 Machin Setop
SCRUBBER SUPPORT | Mackine Scap Monw Operaions:
Calibration/Configuration +Ch. 4-Machine Sewp
Memw Mainenanc:
Manual ConeolMeo | <Ch 10-Softwar: Clitrtion
“Appendix A-Calbeaion
Varabes
STURRY ALARM ACTION | Ala Paraeters Mens | Operatons:
NOTICE Calibraion/Configuraion | <Ch -Machine Seup
Mem Maininapec:
' 10-Softvare Calibration
“Appendix A Calitradon
L Varipes
FOST POLISH SCURRY | Macbine Paramters Ve | Operons.
FLUSH +Ch. 4-Machine

i
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VACUUM SEPARATOR

o 219771A1 Vacuum System Assembly
L] Vacium System Dagram

EXHAUST

‘The machine exhaust duct (4) connection is to a vacuum source
rated at approximately 250 SCEM. A six-inch duct or hose is
required t0 connect t0 the exhaust duct.

TEMPERATURE-CONTROLLED WATER

‘The coolant in (11) and coolant out (6) permit the cycling of
temperature-controlled waer through the polish table for a
tempezature-controlled polishing process. Both connections require:
‘mating to the machine’s 3/4-inch PVC threaded pipe joins. The
pressure regulator adjusts the pressure of the liquid flowing through
the loop. Te coolant in (11) and coolant out (6) must be
connected to the temperatare control uait.

A bypass valve, coolant bypass (11A), mounted at the rear of
the machine, provides overpressure protection for the polish table.
If coolant back pressure rises above 10 PSI, the coolant bypass
valye opens and dumps (0 e tabl drain (8) to prevent damage
o the tal

TEMPERATURE CONTROL UNIT

« Manufaciurers  Nesiab FX-150 Temperature Gontrol Unit
Data

For connection of utiliies to the temperature control nit, refer 0 the.
Neslab documentation in the Manufacturers’ Data section of the
Appendices of the 6DS-SP Maintenance manual.
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R.Howard Strasbaugh Inc.

Model 6DS-SP
General Facility and Electrical Service Data

‘Component Depth | Height | Weight Electrical Circuit Breaker
i | ae | MG | e i
Planarizer. 72 80 8500 208/3/60 60
Vacwum Swtem | % | 3 | & 1 i ol opol
“Temp. Control Unit % 21 40 350 208/1/60 30
Siarry Tanke | Z305 [ [ s oo e

Facility Services Data

Component Service Conncctor | Peak | Average | Pressure Remarks
Flow Flow
Planarizer |_D.L Water Supply JEENPT | 6GPM 3GPM 3045 PSL
T Water Retom 87 NPT - 0 - < Uanresiicted rern.
oA B /6" ENPT__| 10SCFM | 3 SCFM. 100 PST
Vacuurs 3787 3/8 comp | 1SCFM_| 5 SCFM | 70" Hemin
Exhaust 6" cxhaust | 350 SCFM | 250 SCFM_| 172 water co.
Tndustrial Wastc NPT | SGPM_| 1-1.5GPM none “Tabie Drain
FNPT_| 5 GPM. 2GPM none Loader Drain
FNPT | 6GPM | 34GPM 10 PST__| Connect to Temp. Con
J4TENPT | 6GPM_| 34 GEM < 5 PST_| Connent to Temp. Cont
Vacuum Vacuum Supply I8TFNPT__| seeabove | seeabove | sesbove Conest to Planarizer
System Industral Waste 72" ke TGPM_| 05GPM o ‘Connect o Plasarizer
Cpions) CDA TSCFM_|_0.1SCFM 3PS
Temperature | Coolant Outlet [ seoabove | seeabove | seeabove ‘Couectto Planarizer
Control ‘Coolaat Retura [seeabove | seosbove | seosbove ‘Connec 1o Plaarizer
Unit Tndustral Water SGPM TGPM__| 30 PSI Max. For refil oaly
Coptors) | Crilled Water Suppiy TGPM TGPM, TOBST_|For vaersoned sompresir_|
Chilled Water Drain T GPM T GPM, OPSL
Reservoir Dain 1GPM 0GPM opst
Starcy Tank |_Sluny Bypass® f— —— ——— | Conncctions supplied by RIS
Qink Storry Suppy@) | 172" —— | Connections supplied by RS
Slurry Return(2) 38T | — Connections supplied by RHS

Rev (6.9 Speciicuionssbect o change withot e

133HS viva
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"Model 6DS-SP Planarizer

FACILITIES CONNECTIONS

“The section below describes the utility sources required for 6DS-SP
operation and procedures for making utlity and slurry connections o

the machine.

CONFIRMING THAT UTILITY SOURCES MEET

REQUIREMENTS

IMPORTANT: The necessary utlities must et the required
specifications (shown below) in order for the
Model 6DS-SP Planarizer to operate correctly.

The following list identifies the minimum facilities requirements for the

‘machine:
©  Electrical

+  CleanDryAir

© Vacoum:
+ DI Waen
«  AcidDrain:

+  Industrial Waste Drain:

+  Exhaust

208 VAC, THREE-PHASE
60 Hz, 60 FLA

100 PSI, 10 SCFM
25in. Hg

35 PSI minimum
40 PST maximum

(Note that teflon D1. water
plumbing is now standard on all
machines.)

1-1/2-in. pipe

1-1/2-in. pipe.

6-in. duet, 250 SCFM
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MECHANICAL DESCRIPTION

OVERVIEW

“This chapter provides a detailed narration of the sequence of machine.

events comprising the auto polish cycle followed by descriptions of the

mechaical ssemblisand componeis AIIpting n the ycle
unctions.

AUTO POLISH CYCLE OPERATION -
THE SEQUENCE OF EVENTS

Assumptions - the events sequence (A. through F., below) was written
with the assumption that the machine has been

9 comectl insaled and maintained, er procedures found in the
6DS.SP Maintenance manual.

9 comeetly setp, per procedures i the Machine Setup chapter of
the 6DS.SP Operatons manual for Seup of auto poish cycle:
parameters, machine setup parameiers, pad and carier
Conditioning parameters, alarm parameiers, surry flush
parameters, tnd program data storage.

9 powercd up, homed, and prepared for an o cycle, per
Drocedurcs found in the perator Functions chaper of the
'6DS-SP Operations manval.

A CASSETTE LOADING

The operator
places a filled cassette on  send elevator.

Towers the levator cassette sensor amm.

places an empty cassete on a receive elevator.

Towers the levator cassette sensor arm.

closes the levator door.

Presses the <CYCLE START> pushbutton on the control panel.
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WAFER LOADING SEQUENCE

22

The send elevator moves to Slot 1
‘The robot amm extends into the cassetie.

“The robot vacuum is med on and the robot Z tavels from i top
pasition o ts bottom position.

"he wafesenorischeked o vty the presenceof wafrn the
current lot.

If no waferis found, the vacuum is tumed off, te robot Z moves
10its op position, the robot arm is retraced, th send elevator is
indexed o the next lot, and the process i repeated from iep 2.
When he wafe i sensed, e 1ot Z movesfom s bokom 0
‘middle positon.

T robotam retractsout o he casete with the vl

‘The robot ravel moves from th send cassete posicion to the
lefright load position.

The robot Z moves o it Z position above the load saton.

) The robot arm moves out over the load chuck
. The load chuck travels to is up position.
| Vacuum at the load chuck is tmed on 1o sense the wafer.

‘The robot Z moves from is position above the load sation 10 ts Z.
Iefright load position.
Vacuum (0 the robot vacuum chuck is tumed off.

. The robot Z travels from its kefuright load sation position toits Z

above load station position.

. The robot arm retracis back to the arms home position over the

robot carriage.

. Vacuum at the load chuck is tumed off and the Ioad chuck moves

down and seats the wafer.

. When one or both wafers s seated in the load chuck(s), the

spindics avel down.
e oad chuck and arier vacuumsar tmed o, andthe osd
chuck i th waie o e spindle.

Theoad chuck reloses vacwam.

Theloadchuck goes down.

The spinie soebap.

The brdge raoves o pois poiion over bl 1 fmehas been
nerod it Parsmlers Men o he o ight spndle s
Through 10, On two ble mactines, the shrle s revaccd por
10 th bidgs move o bl |
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POLISH CYCLE SEQUENCE

‘The spindles move down o the table,
‘The polishing sequence begins,
Step 1 timing begins with spindles rotaing at the programmed

speed.
Spindie down force and back pressure on the waer start o ramp.

p.
‘The cycle times out.

'Down force is reduced to near zero.

Back pressurc vacuum 10 the wafer i tamed on.

‘When back pressure vacuum reaches the required level,the
spindles Lif of the table.

9. IFthe second table option is ot nstalled, the wafer unloading
sequence begins (reer 0 Secton D, below)

10 Vit oo
" rkdge moves over the s
e e e B e o o ot

or nshl spindle in steps 11 through 20.

b.. The polishing sequence begins.
- Sep 1 nin begns vit S pindies routin a the programmed

e down forcs and back prsure o e walersart 0
ramp up.

The cycle times out.

Down force is reduced to near zer0.

Back pressure vacuum (0 the wafer is tumed on.

‘When back pressure vacuum reaches the required level, the
spindies Jif off the table.
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WAFER UNLOADING SEQUENCE

1. Atestis done to make sure wafer(s) are on spindle(s).
2. The bridge moves 1o ts load position.

3. Ifwafer cleaning i enabled:
“The shuttle moves back.

‘The spindles move down into the cleaning stations.

‘The spindies rotate according to the wafer cleaning parameters

set

‘When waer cleaning is inished, the spindles rise.

‘The shuttle moves forward.

‘The spindies move down 1 the load stations.

o

4. I wafer cleaning is not enabled, the wafer cleaning sub-sequence is
skipped.

5. The spindles move down to the load stations.

6. Vacuum is trned off, and blow off is tumed on (0 the wafer.

7. The wafer fallsinto the load rng.

8. Blow offis tumed off.

9. The spindles rise.

10. I time has been cntered for wafer rinsing, wafers are rinsed.

11, The robot travel moves (o it leftight load position.

12 The robot Z moves 1 is above load position.

13 The robot arm extends out over the Ioad station.

14, The load chuck turs on vacuum and moves up.

15 The robot Z moves down 1 s lefright load pos

16. The robot vacuum turms on.

17, The load chuck tums vacuum off, rleasing the wafer.

18 The roboc 2 moves o s above load position whie holding the
wafer.

19. The robot arm retracts back (0 its home position over the robot
cariage.

20. The receive elevator moves to the next empty slot

21 The robot travel moves o s receive elevator position.

22 The robot Z moves (o its middle position at the reczive elevator.

23] The amm extends into the cassett,

24, The robot twms off vacuun, relcasing the wafer.

25, The robot Z moves from its middle position to s top position.

26 “The am retracts back o its home position over the robot carriage.

Version 3.0 - July, 1995
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Notes:  For both one and two table machines: If spindie
flush s enabled, when wafers are removed from the load
chucks by the 10bot, a spindle flush starts.

For two table machines only: The carriers are cleaned
by rotating while being sprayed with D. I. water.

27, 1f carrir cleaning is enabled:

‘The shuttle moves backward o tsrear positon.
‘The spindles move down into th cleanineg sations

‘The spindles begin otating as the carier cleaning cycle.
begins,

‘When the cleaning cycle isfinished, the spindles move up.
‘The shuttle moves forward.

‘The machine begins the next auto cycle.

o

28. If carrier cleaning is not enabled, the carriercleaning sub-sequence
s skipped.

29. The machine begins the next auto cycle.

E. CASSETTE REMOVAL
The operalor

1. opens the clevator doors.

2. raises the elevator cassetie sensor am.

3. closes the elevator doors and waits for the elevators o ise to slot
26,

4. removes the casseti of processed wafers from the receive elevator.

F. CYCLE HALT

* The operator presses the <CYCLE HALT> pushbution on the
control panel.

For further details on cycle temination and choices available at the Auto
Polish Cycle menu when 1o cycle is running refe o the Operator
Functions chapter of the 6DS-SP Operations manval
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BRIDGE DRIVE ASSEMBLY

‘The bridge assembly encloses and suppors the left and right spindle
assemblies and thir associated hardware. The bridge assembly moves.
e wfor caiersbetween th Iad iaonsand the poish ble: dring
the polishing cycle it oscilaies the waer carrirs and wafers over the

ace of the polish table. The bridge also oscillates over the second
‘polish table when the second table option is installed.

‘The bridge assembly is supported by two rails mounted on a solid
framework. Four linear bearing blocks, atached to the underside of the
bridge assembly. ride along the op of the rils. The drive assembly is &
recirculating ball and lead screw supportad by the machine's framework
ateach end. Two pulleys and a oothed drive belt connect the lead screw
103 brushléss DC servo moor. This amrangement converts motor drive
force intolinear motion, moving the bridge assembly left of ight
beiween the load stations and the polish table, The motor, mouned to
the machine’s framevwork inthe ight sde rear of the machine, is
accessible trough the lower ight side service door. Limit swiches at
each end ofthe rails ensure the bridge assembly does 1ot “run away”,
crashing into th side wall of the machine. Encoder feedback consiarily
reporis back to the control computer the exact position and velociy of
the bridge assembly.

I the curtain rinse option is installed, fter polishing the bridge
pavses between the polish table and the Ioad stations o permit an extra
Einsing of the carriers. Curain rinse type is chosen at page 2 of the
Machine Parameters Menu. Curtain rnse s enabled/disabled at page 3
of the Machine Parameters Menu. Curtain inse time is elected at page:
3 of the Machine Paramelers Menu, Tabie rinse with curtain rinse is
also enabled/dissbled at page 3 of the Machine Parameters Menu.

4-8 Version 3.0 - July, 1995
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ELEVATOR ASSEMBLY

‘The elevator assembly, located at the left of the machine, consists of two
functional unit, send and reccive. The left and right send clevators,
Tocated atthe rear of the machine, raise and lower cassettes loaded with
unprocessed waters. ‘The left and right receive elevators, located near
the middie of the machine, raise and lower cassettes loaded with
processed wafers.

“The clvator bck supporthouses a polymer nut and two pllow block
bearings. The bearings ravel on il supporied by the framevwork of
the clevator slide assembly. The polymer nuti staionary, and a lead
Sorewi rtaied nsde th nut. The lead screw is supporied at both ends
by bosrings mouned on th side ssembly. The load seew is belt
driven by a brushless DC motor with a tooth belt and two pulleys.

‘The motor ha uses encoder eedback lo monitor speed nd postion.
“The levator home swiich, ocaied to tthe inches from theend of
irave, s 0od  tel] th contrl computer whe the clevator s reached
the botiom limi of ravel. This information s sed to “home” the
clovator, Note that the elevators are waler resistan,

Each of the four cassete sensor arms has a mechanical mictoswitch
Tocaled in the end of the arm. Lowering an arm onto a cassette trips the.
‘microswitch, informing the conlrol computer that  cassette has been
‘placed on the elevator.

‘The elevators sitin tanks supplied with water from a si operated valve
controlled by a solenoid valve mounied o th valve panellocacd at the
Tower et side of th machine.

‘The elevator light sensor option detects any water not correctly
(and safely) positioned in ts assete slot. The incorrctly positioned
‘waer wil beak an invisible infrared light bearn. When the bearm is
broken, indicatng the wafer is not positioned close enough o the rear of
the slof, downward movemens ofthe elevator, which could break the
waler, e not permited. Aftr & five-second delay, an alarm wil

sound, and a message will be displayed on the monitor sreen. The
five-sécond alarm delay prevens flse alarms from normal light beam
intermuptions such as the robot inserting & wafer. The light sensor
detection i active only i the elevator arm i lowered onto a cassete.
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‘When the elevator access door is closed, the elevator automatic fill
and drain valve feafure automatically keeps (he elevator tanks filled
with waler whenever cassetes are present on the elevators. 1f an
elevator arm s lified, il tank il begin draiing, The drain valve will
remain open as long s the arm i lfted. If the elevator had been filling,
the ill valve will now close.

Any raising or owering of cassett arms for the purpose of controlling
lidump valves is ignored when the clevator access door is open. Only
‘when the door s closed will the am switches be monitored t0 conrol.
the valves. This fearure is mainly iniended t permit removl of
polished wafers from  reccive cassete without disturbing the levator
tank flidump valves.

IF an elevator am is lowered and the elevator access door is closed, the
elevator's tank will fll for the Gme period entered for calibration variable:
179. 1 more than one arm s lowered, the tanks willbe filled one ata
time. The first amm lowered always determvines the first tank to fill. 1
additional arms are then lowered, the following filling priority is used:

1 Acimie cases e Gl e ikt v
wafers).

Active send cassete’s tank (0 in *dunik send” 10de).

Inactive send cassie’s ank (i in "dunk send” mode).

Iniv eceiv casot ank (i il be et 0 eive

walers).

1fthe "dunk send" (calibration variable 180) mode s not cnabled, the
send cassette tanks will never be iled. If the machine s not equif
with automatic il and drain valves, th fill ime entered for calibration
variable 179 wil have no effect.
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ROBOT ASSEMBLY

‘Supporied by aslide assembly, the robot travels between theIeft
clovators and th right oad siaiion,stopping at cach elevator and load
sation (a range of approximatly thrce feet) The slide assembly is
‘comprised of two hardened sicel rais and a ead screw supported a both
ends. On the right end of the Iead screw, a brushicss DC motor is
‘connected by direct drive through a flexible coupling o the lead screw:.
Four lincar pillow block bearings mounted undemeath the robot base
slide on the hardened stcel rals. The lead screw i rotated within a
Sationary polymer nut located underneath the robot base, causing inear
‘movement of th robot. Encoder feedback monitors position and speed.

‘The robot’s Z-axis provides up and down linear ravel. Located inside:
the roctangular housing, the Z-axis has a backplate mounted with three
lineas bearings mounted on & spine shaftat the cener of the housing. A
stationary lead screw (tcated inside a mut mounted in two bearings on
the framework of the £0bar) is roated by a brushless DC motor driving
atooth belt and two pulleys, causing upward and downward movement
of the robot. Encoder feedback monitors position and speed. The Z-
axis has a singl inductive sensor localed at the middle range of ravel
and functoning a5 2 “home’” switch.

‘The robot rotational (heta) axis i belt driven by a brushless DC motor
(mounted inside the robot assembly), two pulleys, and a tooth belt, An
inductive sensor located inside the housing “homes” the theta axi.
Encoder feedback monitors position and speed.

“The robot rdisl axi (als bel diven by a rushless DC motor,two.
pulleys, and a 0oth bl is mounied on  spindle locatein the cad of
{he e axis housing. The spindle s driven by two pulleys and a bl
The belt and pulleysaredriven by a shaft (dsvén by two more puleys,
2 belt and a moto) extending down insde the robot assembly. An
inductive sensor located on the undemeath sde of the housing “homes’”
th radial axi. Encoder feedback monitors positon and spee.

‘The robor's radial and theta axes permit it 0 reach into waler casseties
and out over the load sations, positoning an end effector located on the
theta axis over a wafer. The end effectoris a vacuum chuck fited into
the end of the theta axis. The vacuum chuck picks p and deposits
‘wafers to and from elevators and load sttions. The end effector is
‘quipped with a vacuum switch, located inside the housing, to sense.
swhe the robort has (zken vacuuin on a wafer.

Version 3.0 - July, 1995 4-11
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LEFT/RIGHT LOAD/UNLOAD
STATIONS

Each load station s equipped with a load chuck mounted on an air
ylinder (which raises and lowers the chuck). The load chuck takes.
vacuum on a wafer throngh vacuum port. The load chuck lowers the
‘waer into the Gentering ring which has beveled sides 10 id in contering
the wafer in the fing. A vacuum sensor, mounied on a bracket located
on the cabinet wall adjacent to the load siation, notifies the conirol
computer when a waferis placed in he ring. A rinse nozzle mounted on
‘cach ring wets the walers before and after polishing. Load chuck
rinsing during polish cyclesis selectable at page 3 of the Machine.
Parameters Menu with choices availabl for rinsing at intervals, rinsing
steadily, or no rinsing. Both the lef and right load chucks will be:
rinsed even if only one spindle s in use. Load chuck rinsing does not
ccur in “condition” moce.

‘The fountain rinse option provides rinsing of the front side of the
wafer a5 & partof the post polish wafer handling scquence. For
‘machines equipped with fountain rinsing, the function is enabled at page.
3 0f the Machine Paramelers Menu.

LEFT/RIGHT CARRIER/WAFER
CLEANING STATIONS

‘The caricr/wafer cleaning stations rinse and scrub carriers and wafers.
‘The stations can rinse both carriers and wafers atall times, but they can
scrub only the item (carrier or wafer) for which the appropriate brush is.
installed. Each cleaning siation s equipped with acleaning device.
powered by a brushiess DC servo motor. The cleaning device is
‘mounted on an air cylinder which rascs and lowers the it during
cleaning. A rinse nozzle mounicd inside the station sprays D. L. waler
on the carrier/water. Polymer rollers mounted in each cleaning station
‘permit the cariers/wafers o rotate during cleaning.
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SHUTTLE ASSEMBLY

‘The shuttle assembly is comprised of the base plate and top plate
sections. Two hardened steel rai, two shock absorber hard stops, and
an aircylinder which actates linear movement of the shutte assembly
are mounted on the base plate, The air cylinder has a magnetic roed
swilch on each end to notify the control computer whether the shuttle is
in forward or back position. The top plateis equipped with four
earing blocks which roll along the hardened steel rails mounied in the
base plate. The cleaning and load stations are mounted on the top
surface of the top plaie.

On machines equipped with a second polish table, the shutle assembly
uses locks operaie by an air cylinder with reed switches to lock the
{able i s back (polish) position. Machines with a second table:
installed have thre plates with (w0 sets of ardened siel ails and
bearings and one air cylinder.

POLISH TABLE DRIVE ASSEMBLY

‘The polish table drive assembly consiss of  brushiess DC servo motor,
‘worm gear reduction gearbor, shaft, and granite table. The brushless
DC servo motor s speed controlled by & servo controllr, discussed in
detal in the Control Sysiem Description chapier of the GDS-SP
Maintenance manual. The motor s bolied direcly o the worm gear
reduction gearbox. The gearbox is mounted to @ box beam of the.
machine’ ramework son hebacsid and 10 a ngled support e
at the front.

A drive shaft milled outof cight-inch stee stock runs through the middle
of the gearbox. The drive shaftis keyed 1o the drive train of the
gearbox, The top of the ive shaft has a flange head to which a subtable.
0f 2 1/4-inch thick steelis mounted.

The two-layer (granite top layer, stinless sieel botiom layer) table
assembly, 38 inches in diameter and six inches thick, is mounted 1o the
subtable. The drive shaft s hollow 1o permit routing of temperature-
controlled water in and out of the table. A roiary joint at the bottom of
the drive shaft accommodates plumbing of the inet and outlet water
Tines.
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A yelocity command signal from the control computer instructs the.
velacity controller o ramp the motor up o the programmed speed. The
‘gearbox tums the shaft, subtable, and granitz able all as one unit,
accelerating t0 constant speed. A resolver, mounted on the motor, feeds
back the velocity and acceleration of the assembly 10 the control
‘computer. The speed of the table is measured in revolutions per minute.
(RPM) and displayed in real time on the monitor. Rated table specds.
‘vary with the redcer atio o the gear box installed i the machine.
Caltraion varible 6 dislys e ale eduer - Not e s
own below:

751 maximum 250 pm
01 maximm 160 pm
1511 maximm 125 pm

SPINDLE DRIVE ASSEMBLY

‘The spindie drive assembly consists of a brushless DC servo motor
mated with a gear reducer assembly, th quill shaft assembly, and the
‘waer carier mounting assembly. The motor mounting block and quill
housing are bolted together. They support the enire spindle drive.
assembly. The mounting block scrves 15 an atachmeat point for the
spindlc force assembly (discussed further in the section below). The
quill housing contains the quill shaft assembly which rides on lncar ball
bushings inside the linear housing. The inear housing s affixed o the
bridge assembly framework. This arrangement permits vertical
movement of the spindle drive assembly. A siop adjustment prevents
the spindle drive assembly from contzctin the polish able whencver &
‘waer carrie s not atachied 0 the énd ofthe Shaft.

“The quilshat assembly i the acualdrve shaft which otaes the water
caieron the polish zble. Manufactured from two-inch stel stock with
ahollowed center, it ides inside the quill Rousing on linear bll
bushings. The brishiess DC servo moior and reducer ssembly mount
diretly 10 the quil shaf. A bracket supportand orque am prevent its
otation. At the bottom ond of the quill shaft 5 2 mounting flange.
supporting the wafer cariee mounting assembly.
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‘The wafer carrier mounting assembly has a lat underside with an
liminumchuck ppo it D RAgs. The  igs form o yicum
chambers between the chuck and the carier. An applied vacuum source
evacusies air from one chamber to irmly atiach the wafer carir o the
spindle drive assembly. The end of the quill shaf is a bal joint for
alignment o the center of the wafr carrer. Vacuum for s runs
berween the back pressure foed tbe and the quillshat wall, The
vacuum fllthe space not aken up i the quilshaft by the back
pressure fecd tube, providing the vacunm source required to aiach the
Waler carrier o the wafer camier mounting assembly. The feed tube.
which supplics back pressure to the wafer during polishing, transerring
i and vacuum (as well o water for carier flushing, i located nside
the quill shaft, runring the entir length and extending out the top above:
the servo motor. A rotary joint is mounted to the top of the feed tube.
The vacuum supply ine attaches (0 the quillshaft

To securo the wafe during polish iftff nd cleanin, controllng water
position and preventing breakage, to spindles use back pressurs

‘echnology, Gansferring ai of vacuum s needed (1 etan or elease the
‘wafer) down through the caer [0 the wafer. Back pressure i used for
wafer transport and wnloading whether o nt it is enabled for polshing.

During wafer ransport o and from th table, the machine will atiempt 0
apply the minimum back pressure of 0 PSIA (-14.7 PSIG) of vacuum.
‘This condition encourages the wafer o remain on the carricr. The actual
‘minimum reached, shown on the status display, will be several PSIA o
PSIG below atmosphere. Doring unloading, back pressur is used for
‘wafer blow off. During idle imes, the Source for back pressure is 5L 0
a nominal value near atmosphere, but this source s disconneted from
the carie. Insiead, th camieris vented to atmosphere.

During polishin, selctable and controlzble pressur i roued through
thespindle and caie o the back side ofthe wafer. This pressure may be
displayed incither PTA or PSIG (bsolute pressure which i the pressure
above perfect vacuum) on the statusdisplay at the right sid of the display
screen by sting calibation variable 63 at the Calibration/Configuration
Menu. 1f enabled a page 1 f the Machine Parameters Menu, back
pressure will be used during polishing. 1f not, the back side of the wafer
s vened to aimosphere during polishing. Enabling or disabling back
prossur during polishing has o ffoct on the oths functions of back
pressure, used when not polshing.
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SPINDLE DOWN FORCE ASSEMBLY

‘The spindie raise force assembly function is determined by springs
Tocated inside the raise force ar cylinder. The springs move the pision
‘which reractsthe air cylinder rod pullng on the back end of th Tever
arm. The lever then rases th spindle.

‘The spindle down force assembly consists of the spindie drive assembly,
alever arm, an air cylinder, aload cell, and an electro-pneumatic:
regulator. (This structre s identical for both the left and right spindles.)

‘The aircylinder i the origin o the force applied o th spindle drive.
assembly and wafer carier. A series of connecting rods and a lever arm
transmit the force ofthe air ylinder o the spindl rive assembly. The
Toad cell senses the amount of applid force on the spindie drive assembly
and wafer carrier and generates a analog voluage signal proportonal to
the amount of force. This signal is amplified and transmited to the control
‘computer through an analog input channel. The contol computer receives
the information and compares i o the programmed value of required
spindle down force, The control computer regulatesthe applied force by
regulting theair flow to th ai cylnder with the lectro-pocumatic:
regulator. The conrol compuer generais an analog voliage signal for the
electro-preumatic regulator, and the egulator adjust the i pressure in
proportion tothe voltage level of the signal. Together the control
computer, load cell, and electro-pneumatic regultor form a losed loop.
controler to maintain the downward spindlc force within 2% of the:
programmed force value in pressure mode.
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CONDITIONING ARM DOWN FORCE
ASSEMBLY

“The servo-controlied conditioning arm down force feature provides
programmable down forcefor the pad conditoning device.

The conditioning am device assembly consits of a ircular rotating
device (with programmable roational speed) which applies 2 downvard
force upon the polish able while being driven lincarly by a linear drive
'DC motor from the middieof the polish able 1o is circurference (or
vice verse) for & conditioning cycle. At the end of a cycle, the
conditioning assembly parks telf off the polish able to the right. A
‘magnet in the linear dve mechanism homes the am, using encoder
feedback o determine ts inoer, outer, and park positions. A preamatic:
cylinder a the base of the an assembly shaft raises the enire assembly
10 move the conditioning device off the polish table or lowers it 1 pply
arogulated downward pressurc upon the surface o the polish able.
‘When the arm s at the table, a second air ylinder, together with a load
cell and an electro-preamatic egulator,raises and lowers the device
itslf, producing and controlling conditioning down force. The second
aircylinder's function i programmable in software.

‘The load cel senses the amount o force applied and generates an analog
vollage signal proportional o the amount of force. This signal is
amplified and transmitied to the control computer through an analog
input channel. The control computer reccives the information and
compares it o the programmed value of required device down force.
‘The control computer egulates the applicd force by regulating the air
flow o the air cylinder with the eleciro-pneumatc regulator. The.
control computer generates an analog voltage signal for the clectro-
pneumatic regulator, and the regulator adjust the ar pressure in
proportion to the voliage level of th signal. Together the control
‘computer, load cel, and electro-pneumatc regulator form a closed loop
controler to maintain the downward conditioning force within 2% of the
programmed force value in pressure mode.

‘The programmable functions o the conditioning amm are controlled at
the Sweep Parameters and Conditioning/Cleaning Parameters Menus.
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ABOUT THE MODEL 6DS-SP
PLANARIZER

‘The Model 6DS-SP Planarizer i designed specifically for chemical and
mechanical nglmmm ‘polishing of semiconductor wafers to produce
uniformly flat surfaces. To achieve this goal Strasbaugh engineers have
incorporated a number of enhancements over previous polishers built by
Strasbaugh and by its competitors. Design emphasis has focused on
maximizing poteatial polishing results while incorporating versatilty,
reliability, and simplicity of operation.

‘The 6DS-SP is built of special materials with optimum flatness and
stable thermal characteristics. In addition to superior mechanical design,
the Planarizer utlizes efficient, reliable computer and coprocessor
systems for machine and process control functions. The combined
benefits of state-of-the-art mechanical tolerances and m[;cchiﬁe so‘nllvls
provide the superior process yield potential inherent in the Model
6DS-SP Planarizer.

A BASIC MACHINE WITH OPTIONAL FEATURES

‘The 6DS-SP is a basic machine with optional features available to permit
the production of a specialized planarizer best adapted o meet the needs
of the individual customer. The 6DS-SP Operasions and Maintenance
manuals address the basic machine and the optional features available at
time of publication.
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MECHANICAL COMPONENTS

The machine consists of three major mechanical components, all
enclosed within the machine’s cabinet and a protective user enclosure to
provide a sturdy, safe and clean polishing process:

‘The polishing section of the machine is comprised of the polish
table and associated mechanical support hardware.

The cassetie wafer handling assembly s designed to provide a
safe and convenient method for robotic loading and unloading
of wafers. Mechanical, electrical, and software interlocks
provide for user safety during all machine operations.

The bridge assembly, a rigid structure coniaining the spindle
drive assemblies and their support hardware, travels on ball
bearing slides to supply smooth, accurate horizontal motion of
the spindle drive assemblies. The bridge traverses from the
(primary) polish table to the load stations or the optional second
table 1o facilitate transfer of wafers in process through the
machine. In addition, the bridge provides the oscillatory
‘motion of the spindle drives during wafer polishing upon the
polish table. Together the rigid bridge structure and smooth
oscillatory motion of the spindle drives produce wafer surface
uniformity and maximize polish table pad life.
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ELECTRICAL DISTRIBUTION AND CONTROL

The Madel 6DS-SP Planarizer’s electrical distribution and control
sysiems are designed to providc all necessary control fanctions for
polish process optimization while maintaining the reliability and ease of
use necessary for the production cavircnment.

The focus of the control system is the controt computer, an IBM
Industrial PC-AT personal computer, supplying maximum reliability
and functionality in an indusiry standard package. A high resolation
calor monitor and keyboard interface the planarizer with the user
through men-orieried commands displayed on the monitor. The fixed
or mobile remote terminad option providss a second monitor meunted
over the elevators or on 2 mobile cart. The planarizer design takes
advantage of such benefits inherent in the application of a personal
computer for process control as widespread hardware availability and
support, understanding of PC operation among users and engingers,
and very ¢ost effective performance duc to large scale production of
PC's for factory spplications.

The 6DS-SP uses z standard "off the shelf* computer package rather
than a customized card ¢age 1o mainiain simplicity, reliability, and
economy. Tn addition to the conicol contpater and interface hardwate,
the contro] sysiem ineludes an industry standard inputsutput (/O)
system. A second computer board resides in the control computer for
dedicated control of six or more of the planarizer's servo motor axes,
with a third compuier board controlling the other eight servo motor
axes. Together the [0, servo controliérs, and control computer
‘maintain communication for complete control of all maching functions.
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The 6DS-SP Planarizer has been designed for safe
operation. However, caution should be exercised while
operating this machine. Failure to adhere to the following
safety instructions and to good safety practices may result
in injury to personnel or damage to the machine.

It is the responsibility of the user to be sure that the
‘machine s in safe operating condition at all times. The
user is also responsible for insuring that the operator
follows all proper and safe operating procedures. The
following is a list of safety instructions:

GENERAL OPERATION

+  Operating the machine with loose wafers inside is harmful to the
machine and wafers - Follow the procedures in the
Troubleshooting chapter of this manual for removing
loose or broken wafers.

« DONOT at any time put hands or objects beyond the Operator
Doors while the polish table s in motion.

+ Keepall guards and covers in place and in good repair.
+ DO NOT bypass safety interlocks.

+ Keepall control and electrical cabinet doors closed and latched.
+ Disconnect power when servicing or repairing the machine.

+  DONOT aperate the machine without proper electrical
grounding,

+ DONOT wear looss clothing which could be caught by
‘machine parts in motion.

© Wear SAFETY GLASSES whenever working near moving
‘machinery.

Version 3.0 - July, 1995 1-11




