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SECTION I

SYSTEM DESCRIPTION

MECHANICAL DESCRIPTION (M-1006)

The Model 1006 Dicing Saw consists of a spindle assembly,
which turns the diamond saw blade. A vacuum chuck acts as a
carrier for the material to be sawed. Four motor driven assemblies
control the movement between the saw blade and the chuck. These
four assemblies are designated "X", "', "Z" and "6". The axis

definition is shown in Fig. 1-1.

OVERALL CONSTRUCTION

The M-1006 utilizes a heavy duty, rib reinforced, multi-level
casting as the main support and enclosing element.

The casting has four precision-ground reference surfaces upon
which the "Y" slide, the "X" slide, the "X" lead screw and the "Y"
lead screw mount.

There are two rear panels which attach to the casting. Two
cooling fans, all input and output utility connections, two
fuse holders, and a logic reset switch are mounted on the rear
panels.

The spindle power supply>is mounted in the right-rear section
by four socket head screws into the threaded casting.

The logic power supply is mounted in the left-rear section of
the casting. The card cage assembly mounts on top of the logic

power supply.

SPINDLE ASSEMBLY DESCRIPTION

The spindle used in the M-1006 is a precision, high speed, air

bearing motor with a motor shaft designed to accept saw blades.



FIG I-] AXIS DEFINITION
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The spindle is capable of turning the blades at a controlled
rate between 10,000 and 40,000 rpm. Cooling is accomplished via.
an externally supplied coolant which circulates through a cooling
jacket. Air exits around the front of the shaft to protect the
motor from water or contamination on the blade end, and through
a screened port on the rear. Protective circuits turn the spindle
off whenever the air pressure drops below 66 psi or the water
flow drops below 1 pint per min. 2 Brushes mounted on the rear
comnect the spindle output shaft to the outside housing. The
spindle housing is electrically isolated from the casting by a
Mylar spacer.

A shroud mounted on the front of the spindle holds the

blade cooling mozzles and a plexiglas blade cover.

THE "X" STAGE ASSEMBLY - DESCRIPTION

The "X" stage assembly consists of the "X" motor, '"X" lead
screw, "X'" plate and "X" slide. The "X" plate carries the "Z"
and "@" assemblies.

Rotation of the "X" motor is converted to linear motion by
the "X" lead screw. This motion is coupled to the "X" assembly
to move the vacuum chuck under the cutting blade in the cutting

direction.

"0" (THETA) STAGE ASSEMBLY - DESCRIPTION

The "8" stage assembly mounts on top of the 'X" mounting plate
and consists of the "0" motor with a worm gear and the worm wheel.

Rotary motion of the motor shaft is converted to rotary motion
of the worm wheel which is coupled to the chuck via the ball guide
assembly. This motion is used to adjust the chuck angle in relation
to the cutting motion. This axis allows automatic rotation of the

vacuum chuck in preparation for the second or subsequent cuts.
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"Z" STAGE ASSEMBLY - DESCRIPTION

The "Z" stage consists of the "Z" motor, "Z" lead screw, nut
housing, and flanged bearing.

The "Z" nut housing mounts inside the flanged bearing and
the rotary motion of the ''2" motor shaft is converted into
linear motion by the "z" lead screw. The chuck is mounted to the
"Z" nut housing and the linear motion of the "Z" nut moves the
chuck surface up and down in relation to the blade. This gives

automatic control of cutting depth.

"Y" STAGE ASSEMBLY - DESCRIPTION

The "Y" stage consists of the "Y" slide assembly, upon which
the spindle and optics are mounted, and the "Y" lead screw assembly.
Rotary motion of the "y" stepper motor shaft isvconverted to
linear motion by the "Y" lead screw and nut which is attached to
the "Y" slide assembly and moves the cutting blade perpendicular
to the cutting stroke.
Each step of the "Y" motor results in 0.000125" movement of

the blade, thus giving excellent resolution of the "Y" indexing.
ELECTRICAL DESCRIPTION

INPUT AC POWER DISTRIBUTION

The Model 1006 Dicing Saw will operate on input AC power of
105 VAC to 254 VAC single phase, 50 to 60 HZ. The power supplies
can be adjusted for any voltage in this range by means of multiple
input taps on the input transformers. Be sure they are properly
adjusted before startup.

The input power cord has three wires. The ground wire ties
directly to the saw chassis.

The input neutral wire connects directly to the spindle power

supply, and through a filter, to the logic power supply. The AC hot
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wire connects to two fuses on the right-rear input panel, through
a top cover actuated safety switch, through front panel
"panic" switch. From the safety switch, it connects directly to
the spindle power supply, and through a filter, to the logic power
supply.

A safety switch will‘disconnect all power‘when the top cover
is removed from the éaw. A service position is provided and the
safety switch can be bypassed by pressing the switch plunger down
and twisting clockwise. The lock will be released when the top cover

is reinstalled.

SPINDLE POWER SUPPLY

All input and output connectors to the spindle power supply
connect to terminal boards, TB5 and TB6 which are mounted on each
side of the vertical plate. The input transformer of the spindle
power supply has several voltage taps which connect to the input
terminal board TB6. The supply is adjusted for different input
voltages by moving the AC hot input wire and connecting different
jumper combinations to various terminals of TB6. The chart below

shows the connections for the various input voltages.

TB6 CONNECTIONS FOR VARIOUS AC INPUT VOLTAGES

Input TB6 TB6 AC
Voltage Jumper Jumper Hot
#1 #2 Connection
105V 1&2 3&4 3
117v 16&2 5&6 5
126V 1&2 8 &9 8 )
210V 2 &3 4
222v 2 & 3. 5
234V 6 & 7 5
243V 6 &7 ? 9
254V 76&8 9
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The spindle power supply provides the following output voltages:

QUTPUT
VOLTAGE FREQUENCY WHERE USED FUSE TB6 . TB5
115V AC 50-60 HZ Cooling Fans 1&2]12¢& 13
5V AC 50-60 HZ Optics Lamps 12
4V AC 50-60 HZ Optics Lamps 13
3V AC 50-60 HZ Optics Lamps 14
. P4/F5
60V to 164V AC| 500 to 900 Hz | 2 Phase Spindle Power 4Amp 1,2,3&4
+30V DC Stepper Motor Drivers | F2/8Amp 5
+ 7V DC Stepper Motor Drivers | F3/4Amp 6
+10V bC Spindle Braking 1,2,3&4
+12V DC DC Unfiltered | Solenoids & Relays F1/4Amp} 11

There are five fuses on the right side of the vertical
mounting plate of the spindle power supply. The fuse ratings,
numbers and circuit usages are listed on the chart above.

There are several internal power supplies which are used
for the SpindlevDrive Logic & High Voltage Supply;;gIhese supply

voltages are listed below:

+220v | DC
0 to +165V DC
+ 24V DC
+ 15V DC
+ 5V DC
— 5V DC
+0.6V DC
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1-12

LOGIC POWER SUPPLY

The logic power supply provides the +5VDC to the card
cage and all sensors, the 117 VAC to the TV monitor auxiliary
cdnnector, and the 35 VAC to the TV camera.

All input and output connections to the lpgic power
supply connect to a 15-pin terminal board, "TBI".

The input transformers in the logic power supply can be
connected for either 115 VAC or 220 VAC. The input connections

and jumpers are shown on the chart below.

Input Voltage| AC Hot | AC Neutral| Jumper #1

105 - 125 12 & 14 13 & 15
200 VAC Up 12 15 13 & 14
The +5V is output on TBl-5. The +5V sense and +5V low ,/x;

sense connect to the card cage for voltage regulation.
Three fuses are connected to the AC output circuits, Two
fuses connect to the TV camera and one connects to the TV

monitor outlet.

CARD CAGE

A card cage mounts on top of the logic power supply. The
card cage contains seven input-output cable connectors, nine
card connectors, and an annunciator assembly. The card cage is
identified as assembly Al on all drawings. The input and output
connectors are identified as Al-J1 through Al-J7. The card
connectors are identified from left to right as Cl through C9.

The logic board assignments are listed on the next page.
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CONNECTOR LOGIC PCB

Cl Housekeeper CPU

C2 Motor CPU X-8 c
These boards are identical
gy i

c3 Motor CPU Y-Z and interchangeable.

C4 MEMORY EXPANDER OPTIONAL

BUSS INTERFACE (AUTO-

€5 ALIGN ONLY)
Ccé X Motor Driver
Cc7 Y Motor Driver
These four PCBs are
st I3
c8 0 Motor Driver indentical and interchangeable.
c9 Z Motor Driver

1-13 STEPPING MOTORS

There are four stepping motor assemblies in the M-1006 dicing
saw. They are identified as "X", "Y", "8", and "Z". All four
motors are electrically identical. The "Z" motor is physically
shorter than the others and therefore is not interchangeable
with them. The "X", "Y', and "6" motor assemblies are identical.
They are all coupled to the mechanical assemblies by flexible
couplings, therefore, they are easily interchangeable without
requiring any realignment of the precision assemblies.

All motors are connected to the card cage via flat ribbon
cables.

The stepping motors used in the M-1006 saw are permanent
magnet type motors. These motors contain a stator which has a
number of wound poles. Each pole may have a number of teeth as
part of its flux distributing member. The rotor is cylindrical
and toothed. These motors incorporate a permanent magnet in the
rotor assembly. Operation of the motor is accomplished by means
of the interactions between the rotor magnet biasing flux and

the magnetomotive forces generated by applied current in the
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stator windings. When the pattern of winding energization is
fixed, there is a series of stable equilibrium points generated
around the motor. The rotor will move to the nearest of these )
and remain there. If the windings are then excited in sequence,
the rotor will follow the changing point of equilibrium. The
motors used in the M-1006 have a step angle of 1.8° per step,
hence 200 steps are reQuired to make a complete revolution.

The motor wiring consists of two center tapped windings.
The center taps are not connected to the motor drivers.

The motor sensor PC board is mounted onto the motor plate.
The PC board contains the connections for driving the motor and
also the sensor for the motor encoder. An encoder wheel is
attached to the rear motor shaft. This wheel turns within the
slot of the photo coupler, alternately interrupting and passing
the 1ight and producing a square wave output., These encoders
provide the controlling electronics with a signal to indicate

motor movement.

1-14 LIMIT SENSOR CIRCUITS

Limit sensor circuits in the M-1006 saw provide feedback to
the controlling circuits to indicate the travel limits of the
"X", "Y', "@" and "z" stages. These circuits consist of
photo-optical sensors which are activated by a flag which
interrupts the light beam.

The "X", "8", and "Y' axes each have two limit sensors which
are mounted to a single printed circuit board. The "Z" axis has
a single lower limit sensor.

The input and output wiring to all sensors is through 10
pin connectors to flat ribbon cables which connect to the card
cage.

Each sensor is mounted in a plug-in socket for easy mainte-
nance. Test pins are provided on each sensor card for failure

analysis and maintenance.
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1-16

1-17

The sensor boards are mounted by screws through permanent
standoffs. The position and design of these standoffs is
carefully controlled to provide automatic alignment when a

sensor board is replaced.

FRONT PANEL DESCRIPTION

The front panel has two circuit boards mounted to the back

\called the control PCB (A2) and the program PCB (A3). These

two PCBs are interconnected by cable A2-J1-A3-J1. All input
and output signals connect to the front panel through a flat
ribbon cable to the card cage. The front membrane panels con-

nect to these PCB'S via flat ribbon cables & connectors.
AUXILIARY LOGIC

The auxiliary logic PCB mounts on standoffs to the control
PCB behind the front panel.

Input and output wiring connect through one flat ribbon cable
connector and one discrete wire connector.

The auxiliary logic PCB contains the following circuits:
(a) +12V DC Filter
(b) Chuck Zero Circuit
(c) 1logic Reset & NVM Disable Circuit
(d) TV/Monocular Switch
(e) Metric/English Switch
(f) Limit Sensor LED Driver

(g) Various Pull Up Resistors

SWITCHES, SENSORS AND SOLENOIDS

There are various switches, sensors, and sotenoids associated
with control and operation of the M-1006 Dicing Saw. These are
shown on the chart on the next page along with the location,

function and electrical connection.
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CONTROLS

ELECTRICAL
DEVI
EVICE NAME FUNCTION CONNECTION LOCATION
Push-~Button SW 1 Logic Reset Left Rear Panel
Switch
Push-Button SW 11 Turns Cutting TB4 - 4 Under Corner Bottom
Switch H,0 "ON" TB6 - 10 Front, Right
Pressure SW 3 Senses Low TB4 -8 & 9 Right, Rear Side
Sensor Spindle Air
) Pressure
Pressure SW 4 Senses Low Cut- ] TB4 - 14 & 15 Right, Back Panel
Sensor ting Water
Pressure
“Vacuum Sw 2 Senses Low TB4 ~ 12 & 13 Right, Rear Side
Sensor Vacuum
Flow Switch SW 10 Senses Spindle |TB4 -6 & 7 Rear on TB4
Coolant Flow
Vacuum NONE Supply Vacuum NONE Under Front Casting
Toggle to Blade Tool
Air Push NONE Remove Water NONE Under Front Casting
Button From Wafer
Solenoid Sol. 3 Control Cutting | TB4 - 3 & 4 Right, Back Panel
Water
Solenoid Sol. 4 Control Spindle [ TB4 - 1 & 2 Right, Back Panel
Coolant
Solenoid Sol. 2 Control Vacuum J TB3 - 3 & 2 Above Logic P/S
to Chuck Left, Center Side
Solenoid Sol. 1 Control Air to |TB3 -1 & 2 Above Logic P/S
Chuck Left, Center Side
. gff
Solenoid Sol. 5 Hy Wafer Blow TB-4-11-3 Rear on TB4
DIP Toggle S1 -4 Preset TV or Aux. Logice Behind Front Control
Switch Monocular Panel
DIP Toggle S1 -3 Preset English/ | Aux. Logic Behind Front Control
Switch Metric Panel
Toggle Switch | Power On| TV Camera Camera Internal | TV Camera Top
ON/OFF
Toggle Switch § Power On| TV Monitor Monitor Internal | TV Monitor Front
ON/OFF
Toggle Switch | NONE Monitor Load Monitor Intermal | TV Monitor Rear
75 ohms
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1-18 MOTOR DRIVERS

There are four motor drivers which plug into the card cage
at C6, C7, C8, and C9. The drivers provide driving signals for
the "X", "Y', "@", and "Z" motors respectively. The circuits are
identical and interchangeable. In addition to the motor driving
circuits, there are two solenoid drivers on each board consisting
of Q6 and Ql2. '

The two motor coils connect through the connector at pins 15,
16 and 13, 14 for one coil, and pins 57, 58, and 59, 60 for the
other coil. Transistors Ql and Q7 act as high voltage switches
which control the +30 volt starting pulses. Q2 and Q5 act as
push-pull drivers in one direction and Q4 and Q3 in the other for
one coil, while Q8 and Qll with Ql0 and Q9 perform the same function for
the other motor coil. All these transistors are driven by
optocouplers to maintain isolated grounds from the motor driver
circuits to the logic circuits.

The first relay driver input is on pins 25 and 26 with the
output on 65 and 66. Schmitt trigger ICl4 squares up the input
signal and drives optocoupler #12 which in turn drives the output
driver Ql12. 1In the C7 position, this driver controls the air
solenoid. 1In C8, it controls the spindle relay on the spindle
power supply.

The second relay driver is identical in operation to the first
with inputs on pins 27 and 28, output on pins 5 and 6 and consisting
of optocoupler 6 and transistor Q6. '

These drivers provide the driving current for relays and
solenoids according to the communication and control structure

shown in Fig. 1-8.

1-19 HOUSEKEEPER MICROPROCESSOR (CPU)

 The housekeeper CPU is located in the card cage at position

Cl. The card is powered by logic +5V. The control program is
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resident in the four EPROMS, R1 through R4. The housekeeper CPU
performs all the arithmetic functions, samples and decodes the front
panel controls and position sensors, controls the motor CPU and
controls all relay and solenoid functions.

Additionally, the housekeeper CPU contains the non-volatile
memory (NVM) circuit which is used for program storage.

The housekeeper CPU is the only unique PCB in the card cage
and is not interchangeable with any other card in the saw. However,
the artwork of the housekeeper CPU is identical to that of the
motor control CPU. This enables the conversion of one type board
to the other simply by changing plug-in modules, two diodes, and a

battery.

1-20 MOTOR CONTROL MICROPROCESSOR (CPu)

There are two identical motor control CPU cards per saw. The
CPU at location C2 controls the "X" and the '"6" motors on a time-share
basis. The CPU at location C3 controls the "Y'" and "Z" motors on a
time-share basis. Both motor CPU receive speed, direction, and
axis commands and clock signal from the housekeeper CPU.

The EPROMS contain the program which calculates acceleration

and deceleration and motor drive signals.

1-21 INTERCONNECT WIRING

The wiring of the M-~1006 Dicing Saw consists of a harness and
seven flat ribbon cables.

The wiring harness connects the power supplies, sensors,
solenoids, switches, fuseé, filters, etc., to the various terminal
boards and connectors. The wiring is shown in Drawing #17005800.

The ribbon cables use push-on connectors for ease of replace-
ment or failure analysis. The connectors and sockets are color
coded to aid in identification and polarity. Drawing #17005870

shows the wiring and color code of all the ribbon cables.
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2-1

SECTION II

MAINTENANCE

SPINDLE ASSEMBLY MAINTENANCE (M-1006)

2-2 SPINDLE ASSEMBLY - DETATILED DESCRIPTION

The spindle assembly consists of a high-speed, water-cooled
air bearing, two-phase AC spindle motor, a spindle casting and
a blade shroud.

The spindle motor is mounted inside the split casting with a
mylar insulator wrapping to electrically insulate the spindle
motor from the casting. The two-phase power connects to the
spindle motor via a four-wire cable with lug terminals connected
to TB5 of the spindle power supply. The wiring color code is as
follows:

Green - TB5-1

White - TB5-2

Black - TB5-3

Red - TB5-4

The spindle motor shaft is electrically connected to the out-
side motor housing via 2 spring-loaded brushes. These brushes are
connected to and held in place by 2 slotted screws, which screw
into the back of the spindle motor housing. One brush is insula-
ted from the outside casing and also contacts the motor shaft.

The motor housing is connected to the chuck zero circuit by a

lugged wire that mounts under a screw on the back of the spindle

motor, and another wire that connects to the insulated brush.
The air for the air bearings comes into the spindle motor at

the rear. The air exits the spindle motor through a screened outlet

on the rear of the spindle motor and around the rotating shaft
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at the front of the spindle motor. Extreme caution must be taken
to ensure that no contaminants or foreign material enters the
spindle air system. Any contamination will cause bearing failure
which will require spindle replacement.

The cooling liquid enters and exits the spindle motor via two
barbed tubing fittings. The spindle requires a flow of approximate-
ly one (1) pint per minute to maintain the proper temperature. When
the coolant exits the spindle, it connects through a flow switch to
the output fitting on the right, rear panel. The flow switch is set
to close at the proper flow rate.

The blade shroud mounts to the front of the spindle motor and
provides two water nozzles for cooling the cutting blade, a splash
guard around the blade, a wafer-cleaning air nozzle and a plexiglas
blade cover.

The position of the blade shroud is set by the two locking
screws which compress the shroud assembly around the motor shaft
housing.

Left blade cooling nozzle is held in place by a set screw
which can be adjusted through holes in the front of the blade splash

cover.
The plexiglas blade cover is held by two kuurled screws to the

blade shroud.

The spindle casting mounts on top of the "Y" slide assembly.
It is a split assembly designed to compress around the spindle motor
and hold it in place. There are two compression screws; one at the.
front and one at the rear of the split. There are also two threaded
holes adjacent to each compression screw. These holés are available
to facilitate spreading the casting by insertion of two screws.
Threaded holes are available on the top of the casting to allow
mounting of the optics assembly and connectors. There is also
an extension on the left side of the casting where the lead screw

nut assembly attaches.
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2-3 PREVENTIVE MAINTENANCE

24

The frequency of performing these Preventive Maintenance

procedures is dependant upon equipment usage time.

INSPECTION

Every eighty hours inspect the spindle motor output shaft.
Check for accumulation of "slurry" or any buildup between the
blade mounting surface and the splash cover back plate.

Every eighty hours inspect the front of the spindle motor

housing where it joins the casting. Look for moisture or accumulation

of dirt, slurry, etc. Clean away any accumulation and dry the area
thoroughly.

Every 180 hours remove the brush mounting screws from the rear
of the spindle motor. Inspect the brushes for signs of wear, etc.
Replace if necessary. Extend the springs to compensate for wear.

Every 180 hours inspect spindle coolant and air for signs of

leaking, looseness, damage or wear. Repair or replace as required.

CLEANING

To clean around the front of the spindle output shaft, proceed
as follows: _

CAUTION: MAKE SURE POSITIVE AIR PRESSURE IS ON DURING ALL

EIEKEEE& OPERATIONS NEAR THE SPINDLE OUTPUT SHAFT.

(a) Remove saw blade and clean all accumulations of slurry, etc.,
from the spindle shaft and surrounding shroud, using water
and any mild detergent. Make sure air is blowing evenly
around the spindle shaft.

(b) 1In cases of severe accumulation which restricts air flow or
causes friction between the spindle shaft and shaft housing,
the splash guard may have to be removed in order to clean the
assembly. After cleaning, reassemble, . making sure there is
uniform clearance around the output shaft. Turn spindle by
hand and listen for rubbing. If required, readjust splash

guard spacer to insure proper alignment.
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2-6

2-8

(c) To clean the spindle housing front, where the spindle joins

the casting, proceed as follows:

CAUTION: DURING THE FOLLOWING MAINTENANCE AND CLEANING

OPERATIONS, TAKE CARE NOT TO DAMAGE OR WET THE MYLAR IN-

SULATOR BETWEEN THE SPINDLE HOUSING AND THE SPINDLE -CASTING.

ANY CONTINUITY BETWEEN THE CASTING AND SPINDLE HOUSING WILL

CAUSE FAILURE OF THE CHUCK ZERO CIRCUIT.

(1) Use a brush to clean away any accumulation of dirt,
slurry, etc. from this- area.

(2) Wipe away any remaining accumulation using a dry cloth
or wiping tissue.

(3) Using compressed air or other inert gas, blow-dry the

entire area thoroughly.

CUTTING WATER NOZZLE ADJUSTMENT

After performing the cleaning and disassembly described above,
it will be necessary to check and adjust the cutting water nozzle
The nozzle is held in place by an Allen set screw through the shroud.
Adjust the mnozzle for approximately 1/8" clearance from the upper
corner of the nozzle and the edge of the cutting blade. -The cutting

blade should be centered in the water flow.
SPINDLE REPLACEMENT

SPINDLE REMOVAL

When it is determined that replacement of the spindle is required,
proceed as follows. Note the position of the spindle in relation
to the front of the casting.
(a) Disconnect the spindle cooling lines from the back of the
spindle.
CAUTION: IN HANDLING COOLING LINES, BE CAREFUL NOT TO
ALLOW WETTING OF THE MECHANICAL ASSEMBLIES.‘
(b) Remove air line from spindle motor rear fitting, Cover air

line to prevent contamination.
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(c)
@)
(e)
(f)

(g)

(h)

@)

&)

Remove two wires from screws on back of spindle.

Remove all ty-wraps and cable clamps from spindle cable.
Disconnect spindle wires from terminal strip on spindle
power supply.

Loosen the two spindle casting compression screws at the

top of spindle casting.

Install two 10 x-32 screws into the tapped holes next to the
casting compression screws, and screw them in until they
expand the casting and the spindle is free.

CAUTION: DO NOT OVER-TIGHTEN THESE SCREWS OR DAMAGE TO

THE CASTING MAY RESULT.

Loosen the two compression screws which hold the front
housing on the spindle.

Carefully move spindle to the rear while holding the front
housing until the front housing is clear of the spindle and
can be held aside for step (j).

While holding the front housing aside, remove the spindle

from the casting by pulling it forward through the front.

SPINDLE INSTALLATION

Prior to installation, clean the inside of the spindle

casting.

(@) Carefully feed the spindle cable through the casting.

(b) While holding the spindle in front of the casting, wrap the
mylar rectangle around the spindle, making sure the gap is
offset from the spindle casting split at four (4) o'clock,
and then insert the spindle into the spindle casting.

(c) Push the spindle toward the rear of the casting until you

can fit the front housing over the front of the spindle, then
re-position the spindle forward to the same location in the
casting noted before removal of the previous spindle. With
the spindle in position, loosen the spindle casting expansion
screws, allowing the casting to relax and loosely hold the

spindle in place.
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2-10

Attach the spindle coolant lines onto the rear spindle barbed fittings.

Remove cover from the air line, turn on air pressure to blow out any
foreign material.

Attach the air line to the rear spindle fitting. If necessary, use
the fitting from the previous spindle.

Install cable clamps and/or ty-wraps on the spindle cable and route
the cable the same as before.

Connect the four wires in the spindle cable to the spindle power
supply terminal strip.

With an ohmmeter, check resistance from spindle to the spindle
casting. Check at a place where there is no coating. The resistance
should be infinite. If the resistance is infinite, continue assembly;
if the resistance is not infinite, check mylar rectangle and casting
surface. The mylar should insulate the spindle from the casting.

Connect the two wires under the screws at the back of the spindle.
Connect the violet wire to the metal brush holder and the orange wire

- to the nylon brush holder.

SPINDLE ASSEMBLY ALIGNMENT

After spindle replacement, the following alignments must be made:

A.

Front Housing Position Alignment (Ref. Fig. 2-1, 2-2 and 2-3)

The front housing must be positioned on the spindle so that the front
of the baffle plate is 0.109 inches behind the blade mounting surface
and the flat surface on the bottom of the housing is parallel to the
chuck surface.

To position the front housing in relation to the blade surface:

1. Loosen the housing compression screws and rotate the housing to
expose the bottom side to view.

2. Mount an old or scrap blade in a normal manner.

MICRO AUTOMATION
A UNIT OF GENERAL SIGNAL

Manual Name  yonel 1006 DICING SAW Page

Part Number
20007050-001

4

29

Revision

5/01/83




(B)

(€)

(3)

(%)

(5)

Hold the chuck zero gauge block between the back

of the blade and the baffle plate.

Position the front housing so that the chuck zero

gauge block is tight between the back of the blade and
the baffle plate, and tighten the front housing compres-
sion screws,

Put masking tape around the spindle to mark the front

housing position.

Front Housing Parallelism Alignment

(1)

(2)

3)

(4)

(3)

Loesen the front housing compression screws and rotate
the front housing until the bottom flat is approximately
parallel to the chuck surface.

Place a flat bar such as a piece of machine tool steel
on the chuck, parallel to the front of the machine.
Manually position the chuck under the spindle and rotate
the "Z" motor to raise the chuck until the flat bar
approaches the bottom of the front housing.

Loosen the front housing compression screws and rotate
the front housing as necessary to align the bottom flat
surface of the front housing parallel to the flat bar

on the chuck %0.005 inch.

While maintaining the parallelism and the position found
in (A) above, tighten the front housing screws and remove

the flat bar from the chuck.

Spindle "Y" Position Alignment (Ref. Para. 2-34)

The cutting blade should be positioned over the center

of the chuck when the '"Y" axis is in the "Home' position. To

check and adjust this, proceed as follows:

(1)

(2)

With a blade mounted on the spindle, power up the saw
and press the power reset switch. The "Y" axis should
position itself in the approximate center of its travel.
Program the saw and place in the Index mode. Position
the chuck under the spindle using the wafer right/left

controls.
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BLADE HOUSING

BLADE

NOZZLE LOCKING BLADE COOLING
SCREWS NOZZLE
13004820
FIGURE 2-1

SPINDLE FRONT DETAIL
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HZO NOZZLE 13004820

AIR NOZZLE 13015170 BLADE

FRONT HOUSING

- SPACER 13004970

SPANNER NUT
42510170

SPINDLE BLADE
GUARD
13005590

BLADE GUARD HOUSING

3LADE COOLING TUBES

FIGURE 2-2

SPINDLE FRONT HOUSING BOTTOM VIEW
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FIGURE 2-3

SPINDLE (REAR VIEW)
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(D)

(3)

(4)

(5)

Visually note the blade position in relation to the

center hole of the chuck. If the blade is not centered,

 proceed as follows.

Spread the casting and adjust the spindle in the casting
until the blade is visually centered over the center
hole of the chuck. NOTE: Make sure to maintain the
spindle housing adjusted to +0.005 inch.

After aligmment is finished, remove the casting

expansion screws and tighten the casting contraction

sSCrews.,

Spindle Perpindicularity Alignment

The spindle blade mounting surface must be parallel to

the "X" axis travel to within 0.0001 inch. (See Fig. 2-4)

To check this alignment, proceed as follows:

(1)

(2)

(3)

4)

Mount a 0.0001" indicator on top of the chuck in such a
manner as to touch the blade mounting surface just below
the blade mounting shaft lower surface.

Adjust the indicator to read zero at this point and then
carefully move "X" axis manually until the indicator
engages the blade mounting surface on the other side of

the blade mounting shaft. The maximum offset allowable
is 0.0001 inch.

If the measurement exceeds 0,0001 inch, loosen the four
spindle casting mounting screws and adjust the casting
position until correct alignment is accomplished.

Tighten the spindle casting mounting screws. This
completes the alignment of the spindle assembly.

NOTE: An alternate check of the spindle perpindicularity
can be performed by making a cut in a test wafer - with

a blade of known thickness. An excessively wide kerf

indicates misalignment.
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FIGURE 2-5

REMOVING THE VACUUM CHUCK
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2-11

2-12

SPINDLE OPERATION TESTING

After replacement, spindle operation must be tested as

follows: |

(a) With top cover removed and safety switch in service position,
apply power to saw.

(b) Apply air prgséure to saw.

(c) Press Reset switch on control panel.

(d) Mount a blade on the spindle and press Spindle switch. (Lamp
should blink, and spindle should turn counterclockwise.)

(e) Spindle should reach full speed and lamp should stop blinking
within one minute.

(f) Program the saw normally and perform a chuck zero operation.
(If chuck zero operation is normal, the spindle is correctly
installed and wired.)

"X" STAGE DETAILED DESCRIPTION (Fig. 2-6) (Fig. 2-10)

The component assemblies which make up the "X" stage are:

(1) "X" Motor Assembly

(2) X" Lead Screw Assembly

{3) "X" Plate Assembly

(4) Roller support plate Ball Bushing X Slide Assembly
(1) Motor Assembly Description

The "X" motor assemblv consists of a stennina mntor, a position

encoder disk, and a printed circuit assemblv. The motor assembly is
is identical and interchangeable with the "Y" and "Q" motor assemblies.
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TIGURE 2-6

FRONT TRAY AREA
WITH SPRAW BAR & VACUUM CHUCK REMOVED
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The motor is a permanent magnet motor which operates on phase
switched d-c power. The motor shaft, which extends

through both ends of the motor housing, advances 200

steps per revolution (1.8o per step) when a four-step

input sequence (full-step mode) is used, and 400 steps

per revolution (0.9o per step) when an eight-step input
sequence (half-step mode) is used.

Since current is maintained on the motor windings
when the motor is not being stepped, a high holding
torque results,

The stator has two center tapped coils giving a total
of six wires out of the motor which connect to a six-pin
connector that plugs into the printed circuit card. The
circuit is designed in such a way as to allow proper
operation with the connector inserted in either position.
The center tap wires (white and black) are unused.

The printed circuit assembly which mounts on a
motor plate has two connectors. The six-pin wire connector
described above and a 10-pin ribbon cable connector.

The four motor wires connect to the ribbon connector via
printed circuit traces. The other circuit on this assembly
is the motor sensor circuit. This circuit contains a

photo sensor (Ul) which is mounted in such a way that

the motor encoder wheel rotates between the photo diode

and the photo transistor. The slotted encoder wheel
alternately interrupts the light causing the photo transis-
tor to turn on and off. The output of Ul (TP2) is present
on the input to U2. U2 is a comparator with input hysteresis.
The low trigger is +1.7V and the high is +3.4V, thus
giving excellent noise immunity. The output of U2 is a
zero to +5V square wave (TP3). This output is routed to

the motor microprocessor.
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The encoder wheel has 100 slots around the outside
circumference which are spaced to align with the step angle
of the motor. Since the motor has 200 steps per revolution,
the output of the motor sensor will switch from zero to
+5V or +5V to zero each step. Therefore, the motor
microprocessor interprets a change of voltage as an indi-

cation that the motor has made a step.
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2. "X" Lead Screw Assembly Description (Fig. 2-10)

The "X" leadscrew assembly consists of the "X" leadscrew support
casting (which is also the "X" motor mount), the "X" leadscrew,
the "X" pillow block, the running nut and nut holder, the take-
up nut and nut clamp, and a wave washer. The take-up nut and
running nut are screwed toward each other until the wave washer
is partially compressed. The nut clamp is tightened (not enough
to bind) to maintain that spacing. The wave washer exerts
pressure against both nuts to eliminate backlash. The leadscrew
rotates in bearings in the "X" pillow block and the "X"
leadscrew support. The leadscrew is driven by a flexible
coupling which clamps to the leadscrew shaft and the "X" motor
shaft. The rotary motion of the leadscrew is converted to
linear motion of the double lead nut. The "X" lead nut holder
has a socket into which a drive ball fits which couples the lead
nut motion to the "X" stage.

3. "X" Plate Assembly Description (Fig. 2-10)

The "X" Plate Assembly is a triangular plate which mounts the
ball bushings and the front roller support plate. It is coupled
to the "X" leadscrew via an energy-absorbing drive pin and pin
holder.

‘ IMa"”a' Name  MODEL 1006 DICING SAW IF’“’e
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THETA MOTOR SPRING POWERED REEL -
32501030

X RAIL ASSY

X PILLOW BLOCK

X LEAD SCRW

12006060 CHUCK FLATNESS

ADJUSTMENT

MOTOR SENSOR
X MOTOR PCB 12001022

FLANGED BEARING
X NUT CLAMP 33501340 12001883

ADJUSTABLE NUT

e

X FLAG

FIGURE 2-10

X STAGE WITH THETA & Z STAGES MOUNTED
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(4) Roller Support Plate Description

The roller support plate is a precision ground plate
which supports the front roller of the "X" plate. The
right side is fastened to a precision "boss" on the casting
and the left side fastens to the "X" lead screw pillow
block. There is a height adjusting screw adjacent to the
left-hand mounting screw which is used for fine adjustment
of chuck flatness,

(5) Ball Bushing Slide Assembly Description
The Ball Bushing slide assembly consists of the "X"

guide rail assembly and the Ball Bushing pillow blocks.

The "X" guide rail is a precision ground round rod
attached to four precision bosses on the casting. There
are no adjustments on the "X" guide rail.

There are two ball bushings and pillow blocks.
These ride on the guide rail and are attached to the "X"
plate by hex head screws. (See "X" plate Para. (B-3)).An
adjustment screw is located in each pillow block which
adjusts the pre-load on the ball bushings,

CAUTION: OVER-TIGHTENING OF THE PRE-LOAD WILL CAUSE
PERMANENT DAMAGE TO THE BALL BUSHINGS. THERE ARE RUBBER
BUSHING SEALS ON EITHER SIDE OF EACH BUSHING WHICH WIPE
ANY DUST, ETC., FROM THE GUIDE RATL,

X" Limit Sensor Detailed Description

The "X" limit sensors are mounted on a common printed
circuit board. This board is mounted under the "X" lead
screw and is held in place by three #4x40 screws into the

saw casting.
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There are two identical circuits on the PCB, one for
the left 1imit and one for the right limit.

Input and output signals are routed through a 10-pin
ribbon connector. Pin 1 is +5 VDC logic power to all comﬂo—
nents except the two photo diodes in Ul and U3. Pin 2 is
+5 VDC switched to the two photo diodes in Ul and U3. Pins
3 and 4 are logic ground. Pin 6 is a common interrupt output.
Pins 7 and 8 are the output of the 1eftjand right sensor
circuits respectively. Since the circuits are identical, the
left sensor circuit only will be described.

Normally, the photo diode in Ul has current through R2
to ground and infrared light is emitted. Diode CR1 protects
the photo diode from accidental voltage reversal. When the
photo transistor in Ul is illuminated by the light from the
diode, it conducts causing TP-4 to be low-voltage. U2 is
configured as an inverting comparator with a very fast rise
and fall time. The input has a hysteresis of 1.7V giving
excellent signal to hoise. Therefore, the output of U2 is
+5V and is present on TP-5. When the "X" stage reaches the
left hand limit of travel, the "X" flag enters a slot in Ul,
blocking the light from the Ul photo diode to the Ul photo
transistor. The Ul tramsistor will stop conduction, allowing
TP~4 to rise toward +5 VDC. When Pin 2 of U2 reaches 3.4 volts,
the output of U2 will switch to zero volts. The outputs of

the sensors are routed directly to the housekeeper MPU,

X" STAGE PREVENTIVE MAINTENANCE

For proper operation, the "X" stage assembly should be kept

clean and lubricated. The cleaning frequency may vary depending

upon conditions, such as deposit accumulation. 80 hours maximum

internal is recommended.

Cleaning (Every 80 Hours of Machine Operation)

Since the "X" stage is located beneath the drain tray, it
is likely to become wet or get splashed with cutting water.
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This water usually leaves a deposit of slurry on surfaces

which must be cleaned. To clean slurry or dust from any

"X" surface, use a clean damp lint-free cloth or industrial

wiper. It may be necessary to use an additional commercial

cleaner such as Fantastic for heavy dirt, followed always

by a clean damp wiper.

All machined surfaces such as the roller support plate,

ball bushing slide, and ball slide bearing rods should be

cleaned with WD40 penetrating oil.

wiped away and not allowed to puddle.

Lubrication

After cleaning, lubricate per the chart below:

The excess oil should be

Assembly Lubricant Period
"X" Ball Slide WD4O 180 Hrs.
"X" Ball Bushing Slide | High Grade Light Vacuum 0il { 180 Hrs,
Roller Support Plate High Grade Light Vacuum 0il 80 Hrs.
"X" Lead Screw Lubriplate 130AA 80 Hrs.
Ball Holder Lubriplate 130AA 180 Hrs,
Bushing Holder Lubriplate 130AA 1180 Brs.

The lead screw, motor and front roller bearings are sealed

and require no lubrication.

"X" Stage P.M. Testing and Adjustment

Proper mechanical operation of the "X" stage assembly can be

checked by performing the following tests:

(1) Grasp the "X" lead screw and exert force to left and then

to the right. There should be no movement of the lead

screw between the bearings in the pillow block and the
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lead screw support casting. If there is movement

between the bearings, loosen the two #10 screws which hold
the lead screw support casting, push the lead screw
support casting toward the 'X" pillow block, and then
tighten the support casting screws. This should remove
any play between bearings. To adjust the double lead

nut, proceed as follows:

2) To adjust the plastic lead nut, loosen the nut clamp
screw. Turn the takeup lead nut CCW until the wave
washer does not touch the nut holder, then turn the
takeup lead nut CW until the wave washer is barely
touching both the nut holder and the takeup nut but is
not compressed. Now turn the takeup nut 1/4 turn CW
compressing the wave washer and tighten the nut clamp
screw.

CAUTION: DO NOT OVER-TIGHTEN THE NUT CLAMP SCREW OR
BINDING OF THE TAKEUP NUT WILL OCCUR.

To test this adjustment, operate the saw and observe
lead screw operation. The leéd screw should operate

smoothly without backlash or jerkiness.

2-14 X" STAGE PARTS REPLACEMENT

This section describes the steps necessary to replace the
major stage components. Since the "8" and "Y" assemblies mount on

and are a part of the "X" stage assembly, many of these procedures
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2-15

2-16

2-17

must be performed during maintenance on those assemblies also,

and may be referred to in other sections of this manual.

CHUCK REMOVAL

Unscrew the three Allen cap screws from the chuck top and

disconnect the vacuum line.

Carefully 1ift the chuck straight up and out of the saw,

CAUTION: CARE MUST BE USED TO PREVENT DAMAGE TO THE "Zz"

SENSOR PCB AND THE "Z" FLAG.

FRONT TRAY REMOVAL

Remove the "X" splash guard by removing the three flat head

screws from the mounting ring.

From the bottom, pull the two drain lines loose from the front

tray drains, and discommectthe line from the sump jar to the front

tray fitting. Lift up on the fromt tray to discomnect the four

spring retainers, and remove the front tray from the saw,

"X" LEAD SCREW ASSEMBLY REMOVAL AND PARTS REPLACEMENT

(4)

(B)

X" Motor Removal

Steps 2-15 and 2-16 must be performed first.

Discomnect the "X" motor cdnnector. Remove the motor
mounting screws and loosen the flex coupling from the "X"
lead screw.

Remove motor from saw and set aside.

"X" Lead Screw Removal

The lead screw can be removed with the motor attached if
desired. Do not loosen or move the left-hand pillow block
or realignment of chuck flatness will be required.

Remove the two screws which hold the "X" lead screw support
casting base. Remove the mounting screws which mount either

the ball holder plastic nut or bushing holder metal nut to
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the "X" plate and remove the holder. Slide the lead screw to the
left and 1ift the assembly from the saw and place on a work surface.
To replace the lead screw bearings, press the old bearing out of

the pillow block. Remove the flex coupling from the lead screw shaft.

Pull the lead screw shaft out of the support casting bearing.
(Look for and retain any spacer washers on the lead screw shaft!)
Press the old bearing out of the support casting. Press the replace-
ment bearing into the support casting. Push the lead screw shaft
into the support casting bearing.

(C) "X" Lead Screw Assembly Installation
The "X" lead screw assembly may be installed with the "X" motor

mounted or removed. The procedure is the same in either case. If
the "X" motor is mounted, use care to avoid damage to the encoder
wheel.

Carefully align the left lead screw shaft with the pillow block
bearing, and slide the Tead screw assembly to the left, inserting
the Tead screw shaft into the pillow block bearing. Loosely install
the two Allen cap screws into the "X" lead screw support casting,
push the support casting to the left against the lead screw, then
tighten the support casting mounting screws. Check that there is
no play between the bearing. (See Paragraph 2-13 (C) (1))

Align the "X" plate with the lead screw nut holder, insert the
drive ball into the bushing and attach the holder to the "X" plate.

(D) "X" Motor Installation

INsert "X" motor shaft into the Jead screw support from the
right so the flex coupling fits over the lead screw and motor
shaft.
CAUTION: DO NOT DAMAGE ENCODER DISK!

Install four motor mounting screws into lead screw support casting.
Tighten flex coupling. Insert "X" motor connnector,
CAUTION: CHECK POLARITY.
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2-19 BALL BUSHING SLIDE "X" STAGE PARTS REPLACEMENT (Ref. Fig. 2-10)

On machines S/N 270 plus S/N 273 and up, the "X" stage has a
Ball Bushing slide assembly. The replaceable assemblies on this
type of stage are: two ball bushings; one front support roller
bearing and wipers; one guide rail éssembly; and one roller support
plate. Prior to replacing any of these assemblies, you must
perform Para. 2-14 chuck removal, 2-15 front tray removal. Systenm
alignment will be required following the replacement of any of
these assemblies.

(A) Guide Rail Replacement

In the unlikely event that guide rail replacement is
required, follow this procedure. 1If guide rail replacement
is not required, proceed to section (B). Cut the ty-wraps
that attach the cables to the "X" stage. Disconnect the

cable connectors and lay the cables out of the way. Perform
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2-17 (B) "X" Lead Screw Removal. Slide the "X" stage to the
right and remove the two #10 x 32 Allen cap screws from the

left side of the guide rail support plate. Slide the "X" stage

to the left and remove the two #10 X 32 Allen cap screws from

the right-hand side of the guide rail support plate.

CAUTION:  USE EXTREME CAUTION DURING THE "X" STAGE REMOVAL

TO ENSURE NO DAMAGE OCCURS TO THE "Z" MOTOR ENCODER.

Carefully tilt the front of the "X" plate up, (to clear the

roller support plate) and 1ift the "X" stage free of the saw

casting. Place the "X" stage on a work surface. Slide the

"X" guide rail assembly to the left, out of the "X" bushing

separating the '"X" plate assembly and the guide rail assembly.
The bushings must be adjusted to the guide rail prior to

installation. To perform this adjustment, it will be necessary

to remove the bushing pillow blocks from the "X" plate. See

Figure 2-10 page 40

The bushing pillow blocks are mounted to the "Y® plate hy
four hex head screws each.

Remove these eight hex head screws and remove both
bushing pillow blocks from the '"X" plate. The bushing pillow
blocks are a "split" assembly with an Allen adjusting screw
which will compress the pillow block and "squeeze" the bushing.
On some versions there is a cover plate over this adjustment
screw., If there is a cover plate, remove it. Loosen the
bushing adjustment screw in both pillow blocks. Carefully
clean the bearings in the bushings using a solvent such as
Freon TF or a penetrating oil such as WD40. After cleaning
thoroughly, apply a high grade light turbine oil or vacuum oil
to the bearings. Slide one bushing/pillow block assembly onto o,
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(8)

the guide rail. The bushing should rotate freely around the
rail. . Insert an Allen wrench into the adjustment set screw,
and while rotating the bushing and pillow block back and
forth, gradually tighten the adjustment screw until the
bushing begins to grip the guide rail. The tightening should
be stopped as soon as an increase in the force required to
rotate the bushing on the guide rail is felt. This indicates
a slight pre-load fit. Repeat the pre-load adjustment for
the other bushing. Reinstall the bushing pillow blocks into
the "X" plate. Do not tighten the mounting screws. Slide the
guide rail into both bushings. While holding the "X" plate
forward as far as the clearances allow, tighten the mounting
screws on both pillow blocks,

The "X" slide assembly is now ready for installation into
the saw casting. Carefully clean all mating surfaces. Carefully
place the "X" slide assembly into the casting, taking extreme
care not to damage the "Z'" motor encoder. Slide the "X" plate
to the right to expose the left side mounting holes. Align
the holes and loosely install the mounting screws. Slide
the "X" plate to the left to expose the right-hand mounting
holes. Loosely install the mounting screws. While holding
the guide rail assembly as far forward and left as the mounting
holes allow, tighten the right side mounting screws. Slide the
"X" plate to the right and tighten the left side guide rail
assembly mounting screws. Refer to Drawing #17005870 and
re—connect flat ribbon cable connectors to the "Z" motor,
the "8" motor, the "O" sensor, and the "Z" sensor. Reattach
the ribbon cable hold downs.

This completes the replacement of the "X" guide rail.

Ball Bushing Replacement

The "X" ball bushings can be replaced without removing the
"X" stage from the casting by following this procedure.
Loosen the bushing pillow block mounting screws on bothk

pillow blocks. This allows the "X" plate to tilt enough to clear
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the pillow block to be removed. Remove the mounting screws
from the bushing pillow block to be replaced. While tilting
the "X" plate assembly to clear, remove the bushing pillow. '
block by sliding it off the guide rail, Carefully lower the
"X" plate using care not to damage the guide rail or "Z'" motor
encoder. Place the bushing pillow block on a clean work
surface. Loosen the adjusting screw. Remove the bushing
locating screw. Using a narrow screw driver, remove the
bushing seals from both ends of the pillow block. Push the
old bushing out of the pillow block. Insert the new bushing
into the pillow block. Align the bushing locating hole and
the locating screw hole. Screw the locating screw into the
pillow block and tighten. Liberally lubricate the bearings
inside the bushing with high grade light turbine or vacuum
oil. Snap the bushing seals in place at each end of the
pillow block. Slide the bushing onto the guide rail. The
bushing should rotate freely around the rail. Insert an Allen
wrench into the adjusting set sdrew. While rotating the bushing
back and forth, gradually tighten the adjustment screw until
the bushing begins to grip the guide rail. The tightening
should be stopped as soon as an increase iﬂ the force required
to rotate the bushing on the guide rail is felt.

Lift the "X" plate assembly up and slide the bushing
pillow block into place. Loosely install the mounting screws.
While holding the "X" plate forward as far as the mounting
screws will allow, tighten the pillow block mounting screws.

This completes the replacement of a ball bushing.

System alignment must be checked after this procedure. (See
Para. 2-10)

ey Leveling Roller Replacement

To replace the leveling roller, it is necessary to remove
the leveling roller holder from the "X" plate. Access to the

leveling roller holder screws are from the top (Fig. 2-10).
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A short 9/64 inch Allen wrench will be helpful.

There are three screws at each end of the roller .
holder. The large center screw is the mounting screw. Do not
turn the left two set screws! Remove the two mounting screws
from the leveling roller support. Remove support from saw and
place on a clean work surface. Using snap-ring pliers, remove
one grip ring from the bearing shaft. Press the bearing shaft
out of the roller support and the bearing. Remove the bearing,
making certain to retain the two spacer washers. Place one
spacer washer on each side of the new bearing. With the roller
support positioned so the bearing axis is vertical, carefully
place the bearing and two spacers into the support slot. Using
a thin round object, such as a thin screw driver blade, position
the spacers and bearing in the support slot so the holes in the
support align with the bearing and washer holes. Carefully
insert the bearing shaft through the support, washers and
bearing. Refasten the grip ring on the bearing shaft. Mount
the roller support to the "X" plate using the screws removed
previously. Make sure the two felt "wipers" are dressed outward
from the bearing and do not interfere with roller performance.
This completes the "X" leveling roller replacement. System
alignment must be checked following this procedure. (Ref.
Para. 2-10)

2-20 FRONT TRAY INSTALLATION

Before installing the fronmt tray, manually position the '"Y"
stage fully to the rear. Lower tray over the "Z" nut and connect
the vacuum line to the bottom of the tray. Press
down the front and sides of the tray to snap the retainers into
place. Connect the drain hoses to the tray drain tees. Mount
the "X" splash guard onto the drip cover support using three flat

head screws.
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2-21

2=22

CHUCK INSTALLATION

Carefully clean the mating surfaces of the chuck and the
"Z" nut housing. Referring to Fig. 2-14 for pPositioning, carefully
lower the chuck down onto the "Z" nut. Care must be taken to
Prevent damage to the "z" flag and "Z" limit PCB. Align the chuck
mounting holes with the "Z" nut holes and install the three

mounting screws. Sequentially tighten the mounting screws.

"X" FLAG ADJUSTMENT

The "X" flag is mounted to the "X" lead nut holder. TIts
function is to interrupt the light beam of the "X" limit sensors,
thereby indicating the travel limits of the "X" stage. The
position of the "X" stage during alignment and cutting are
referenced to the "X" left limit sensor and, therefore, the '"X"
flag is adjustable  to allow precise alignment of the "X" stage
position.

The correct "X'" flag position is indicated when the chuck is
centered under the spindle output shaft during "chuck zero". To
accomplish this adjustment, proceed as follows:

Remove the blade. Press Reset switch. Measure across the
bottom flat area of the baffle plate, and mark the center of the
baffle plate with a pencil or felt pen. (1.4 inch from either
edge.) Enter a Program with a Service Mode (Mode = 910) . Push
Chuck Lock and Chuck Zero switches. The chuck will move under the
spindle and raise to the "Z" limit and stop. Error éode EQ06 will
flash. Note the position of the chuck in relation to the mark in
the center of the spindle baffle. The chuck center hole should be
centered under the mark. This position can be adjusted by moving
the "X" flag. The flag should be moved the opposite way you want
the chuck to move. If the chuck is positioned to the left of the
spindle, move the "X" flag to the left the same distance as the
chuck positional error. Press the Reset, Chuck Lock, and Chuck

Zero switches. The "X" stage will reference to the new "X'" flag

page 57



position, move under the spindle and stop with Error Code E006. Re-
examine the chuck position. Continue the adjustment, reset chuck zero
sequence until correct alignment is obtained. Tighten "X" flag screws.
This completes the "X" flag adjustment.

"THETA" ASSEMBLY MAINTENANCE

2-23 “THETA" ASSEMBLY DETAILED DESCRIPTION

A. "Theta" Motor Assembly Description

The Theta Motor Assembly is identical and interchangeable with the

"X" and "Y" motor assemblies. (See Paragraph 2-12 (A) (1) for

detailed description of the motor assembly.) The motor assembly

mounts to the Theta worm gear casting. The motor output shaft con-
- nects to the Theta worm gear shaft via a flexible coupling.

B. “Theta" Worm Drive Assembly Description (Fig. 2-12)

The Theta worm drive assembly consists of a Theta worm drive support
casting, a Theta worm gear shaft, a Theta worm gear, a spring-loaded
bearing and a flexible coupling. There is a felt-padded grease clip
which provides lubrication for the worm gear. The Theta worm drive
assembly is designed to pivot on a shoulder screw to provide
adjustment.

C. "Theta" Worm Wheel Assembly Description

The Theta worm wheel meshes with the Theta worm gear. The worm wheel
is a 5% inch diameter brass gear which is mounted on the Theta sup-
port ring. The Theta support ring acts as a bearing around the "X"
bearing housing.

The ball guide is mounted on top of the Theta worm wheel. This guide
exerts rotational force on the guide ball which is mounted to the
chuck, causing the chuck to rotate,.
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A cable retainer block is mounted to the top side edge
of the worm wheel. This block retains the antibacklash cable
which is attached to a spring loaded reel. The reel spring
exerts a constant pull on the cable which prevents backlash
between the "8" wheel and the "8" worm gear.

Also mounted to the top of the worm wheel is the "z"
limit sensor PCB bracket. The mounting holes for the "2"
sensor bracket, the ball guide, and the cable retaining block
are repeated 180° on the worm wheel. This allows rotation of
the "8" worm wheel to a previously unused area when the
original position becomes worn.

Mounted to the bottom of the worm wheel are two "flags".
These flags are used to sense the CW and CCW limits of travel.

A self-aligning bearing mounted in a pivot support assembly
contacts the "@" worm wheel adjacent to the worm gear and
prevents the worm wheel from lifting.

"@" Limit Sensors Description

The CW and CCW "6" limit sensors are mounted on a common
PCB which mounts to the "X" plate under the edge of the "@"
worm wheel. The board contains two identical circuits; there-
fore, a description of one is sufficient. All connectidns are
made through a 10-pin ribbon cable connector. Pin 1 is +5 VDC
logic power to all components except the photo diodes in Ul
and U3. Pin 2 is switched +5 VDC to the photo diodes in Ul
and U3. Pins 3 and 4 are logic ground. Test point TP-1 is
provided for testing. Pin 6 is common interrupt output signal.
Pins 9 and 10 are the outputs on the two sensor circuits.

The photo diodes normally have +5V applied through R1
which causes the diode to emit light which shines through an
aperture to the photo transistor. Diode CR1 protects the photo
diode against accidental voltage reversal. The light causes
the photo transistor to conduct which makes TP-2 zero. TP-2
is connected to Pins 2 and 6 of U2 pin 3 and TP-3. When the
"e" stage rotates the flag over Ul, the flag interrupts the
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Tight between Ul photo diode and U1 photo transistor. Ul photo tran-
sistor will turn off, and TP-4 will rise toward +5 VOC. When Pin 2
of U2 reaches +3.4 VDC, the output of U2 will switch from +5 VDC-to
zero. Zero indicates the 1imit has been sensed.

2-24 "THETA"™ ASSEMBLY PREVENTIVE MAINTENANCE
A. Cleaning (Every 80 hours of machine operation)

To gain access to the Theta assembly, the chuck and front tray must
be removed, as described in Paragraphs 2-15 and 2-16. Clean the
grease from the Theta worm gear and worm wheel using a solvent such
as Freon.

B. Adjustment

While the worm gear and ring are "dry", check the backlash between
the worm gear and worm wheel at both zero degrees and at 90 degrees.
To adust backlash, loosen the two screws that hold the Theta worm
support casting. Turn the "T" worm adjusting screw in one turn and,
holding the worm gear against the worm wheel, retighten the holding
screws finger tight. A fine adjustment can be made by screwing the
"T" worm adjusting screw out until the head is touching the "X
splashguard casting. Continue turning out for 1/12th of a revolution
to establish .001" play in the gear. Tighten the two mounting
Screws.

C. Lubrication (Every 80 hours of machine operation)
After cleaning and adjustment, apply Lubriplate 130AA to the worm
gear and felt pad. Apply Lubriplate to the ball guide bracket and

ball assembly. Apply #10 oil to the felt ring on top of the Theta
support ring.

2-25 “THETA" ASSEMBLY REPLACEMENT

To perform replacement of the Theta assembly components, remove the chuck
front tray as described in Paragraphs 2-15 and 2-16.
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A. "Theta" Motor Removal

To remove the Theta motor, disconnect the motor connector. Remove

the cable clamps holding the motor wires to the "y" plate. Remove

the three mounting screws in the Theta support casting. Slide the

assembly to the Teft and 1ift free. Remove the four screws from the
motor and loosen the flexible coupling. Remove the motor.

B. "Theta® Pivot Bearing Removal

Remove the spring-loaded pressure adjusting screw from the top of the
pivot arm. Remove the bearing ‘and arm assembly. :

C "Theta" Worm Gear Assembly Removal and Parts Replacement

Remove Theta support casting as in A. above. Lift the assembly to
the rear to clear the worm wheel and remove from the saw.

The worm gear assembly contains two bearings which support the worm

gear shaft. These bearings are press fit into the Theta worm support

casting. To replace the bearings, remove the motor assembly per A.

Remove the grip ring from the right side of the worm shaft. Remove

the top cover. Remove the worm gear and shaft from the Theta sup- .
port. Press the bearings out of the Theta support and press new

bearings into the assembly,

To replace the Theta worm gear, loosen the two set screws in the
worm gear. Pull the worm gear off the worm gear shaft. Push new
worm gear onto shaft. Align the two set screws with the flats on
the shaft. Position worm gear so that approximately 1/8-inch of
the flats on the shaft extend to the left of gear and tighten the
two set screws.

Install the Theta worm gear and shaft into the Theta support.
Install the snap ring on the worm gear shaft. It will be necessary
to press the worm shaft toward the Theta support bearing in order to
get the ring in the shaft slot.

IManuaI Name  monEL 1006 DICING SAW

%MICRO AUTOMATION [Part Number

A UNIT OF GENERAL SIGNAL 20007050-001

Revision

5/01/83




There should be no end play of the worm gear shaft between bearings,
Place the worm gear support casting into the saw and readjust.

Worm Wheel Removal

The worm gear assembly must be moved back and pivot roller must be
removed (as described in the previous paragraph) before the worm
wheel can be removed. Cut the ty-wraps or unsnap the straps holding
the ribbon cable on the "X" Plate. Remove the four screws holding
the support bracket to the "X* plate. Unplug the Theta motor, Theta
sensor, the "Z" sensor, and the "Z" motor. Lift the support bracket
and cables to the right. Remove the antibacklash cable from the
bracket by pulling left and down. Let the cable "wind up" until the
cable end meets the cable guide. Remove the o1l ring cover and oil
ring from the "X" nut housing. Lift up on both sides of the worm
wheel until it is free of the "X" nut housing. Note and retain any
spacers under the worm wheel flange.

Worm Wheel Reversal

The worm wheel has a duplicate set of holes drilled 180° from those
which mount parts to the wheel. These holes are provided to allow
the wheel to be mounted 1800 from the original position in order to
increase wheel life. To reverse the worm wheel, one at a time remove
a component from the original position and mount T to the jdentical
holes 1800 away. Reverse the ball guide, the Theta clockwise flag,
the Theta counterclockwise flag, and position. Remove the "Z" posi-
tion sensor PCB and bracket. Rotate the worm wheel 1800 on the sup-
port ring. Remount the "Z" sensor PCB and bracket.

Worm Wheel Installation

Before installing a worm wheel, make sure the "Z" nut housing is clean
and free from corrosion. Lubricate lightly with light #10 oil and
lower the worm wheel over the "Z" nut housing. Make sure the wheel
turns freely and smoothly.

Place a height gauge (PN 28016890) on the top surface of the worm
wheel with the notches down and the "LO" notch toward the worm gear
shaft. Slide the "LO" notch gauge over the worm gear shaft while the
main body is touching the worm wheel. The "LO" notch should not
touch the worm gear shaft. If the "LO" notch touches the worm gear
shaft, the worm wheel is too Tow and shims must be added under the
support ring. When the "LO" notch clears the worm gear shaft, turn
the gauge so the "HI" notch is over the worm gear shaft. The "HI"
notch should touch the gear shaft.

Add or remove shims under the Theta worm wheel support ring until the
"LO notch does not touch and the "HI" notch touches the Theta worm
gear shaft.
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2-26

Attach the anti-backlash cable. Reinstall the "X" splash quard
bracket. Plug in the Theta motor and sensor and the "Z" motor and
sensor cables. Refasten the cables to the "X» plate. Install the
worm gear assembly, as described previously, and adjust according to
the adjustment procedure. (Ref. Paragraph 2-24)

G. "Theta" Pivot Support Roller Installation

Install the pivot roller and tighten the shoulder screw. Install

the Theta gear pad bracket, making sure the felt pad is touching
the Theta worm gear.

“THETA ASSEMBLY TESTING

This section describes testing methods of the Theta assembly and the
mechanical adjustments. It is presumed that the motor balance and align-
ment adjustments are correct, and the sensor circuits are adjusted and
operating properly.

Apply saw power, reset and program with any program which has an angle of
900 and a diameter of 6 inches. Perform a chuck zero, remove the gauge
block, lock the chuck and press Align switch, On equipment with a TV
camera, focus the camera and find a reference spot on the surface. On
equipment with a monocular microscope, press the Align switch again to
position the microscope to the edge of the 6-inch diameter, focus the
microscope on the surface and find a reference spot on the surface. Push
the Theta clockwise (CW) switch and observe the reference spot movement;
release the Theta clockwise (CW) switch. While observing the reference
spot, push and release the Theta counterclockwise (CCW) switch to cause
the Theta motor to take one step counterclockwise (CCW). The reference
spot should move counterclockwise. If the reference doesn't move until
Theta CCW is pressed several times, there is excessive backlash in the
Theta worm gear,

Press Index switch and then the CCW switch. The Theta assembly should
turn 900. Press Align switch and check backlash as in the previous
paragraph, for "Pass 2" position. If there is excessive backlash,
perform the alignment as outlined in Paragraph 2-27.
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2-27

2-28

"THETA" ASSEMBLY MECHANICAL ADJUSTMENTS

A.

lIZ"

Backlash Adjustment

Perform the cleaning, adjustment and lubrication outlined in
Paragraph 2-24 (A, B & C). If the Theta assembly binds in one
direction and not in the other, the worm gear height must be
checked.

"Z" ASSEMBLY MAINTENANCE

ASSEMBLY DETAILED DESCRIPTION (See Drawing 12009410-001)

The
|IZII

"Z" stage consists of the "Z" motor assembly, the "Z" lead screw,
nut housing, "Z" flanged bearing assembly, and "Z" mounting ring.

"Z" Motor Assembly Description

The "Z" motor housing is one inch shorter in length than the other
motors and there is no motor encoder.

Operationally and electrically, the "Z" motor description is the same
as the "X" motor. See Paragraph 2-12 (A) (1). The "Z" motor mounts
vertically to the bottom of the “Z" mounting ring. The motor output
shaft is coupled to the "Z" lead screw by the motor coupling.

"7" Lead Screw Description

The "Z" lead screw converts rotary motion of the "“Z" motor into ver-
tical Tinear motion of the "Z" nut. The top of the lead screw has an
"E" ring in a groove to 1imit the "Z" nut travel. The lead screw nut
moves up and down vertically when the "Z" motor rotates the lead screw
and also allows rotation around the lead screw axis.
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C. "Z" Nut Housing Description

The nut housing clamps over the "Z" nut and clamps the nut into a
recess. The circular clamping plate is held in the nut housing by
four counter-bored screws from the top of the housing. The nut
housing outside surface is a precision surface over which the ball
cage of the flanged bearing assembly fits. A removable plug is pro-

vided in the top of the "Z" nut housing for oiling of the "Z" lead
screw.

D. "Z" Bearing Assembly Description

The "Z" bearing assembly is made up of a ball cage and a flanged
bearing housing. The bearing is designed for universal service in
rotary and linear shaft motion, either separately or simultaneously,
The design is based upon the principle of freely rolling balls for
antifriction movement. These balls are held within a retaining cage
having 230 spaced ball cavities, arranged to provide maximum contact
area and balanced loading capability. There is a molded low-friction
nitrile rubber wiper/seal which prevents contamination from entering
the bearing surfaces. The balls are preloaded between the inside
surface of the housing and the outside surface of the "Z" nut
housing. This allows the "Z" nut housing to move linearly and rota-
tionally. The vacuum chuck assembly is then mounted to the "Z" npyt
housing. The "Z" flanged bearing now allows the chuck to move ver-
tically ("Z" motor) or rotate around the "7" axis (Theta motor).

E. "Z" Mounting Ring Description

The "Z" mounting ring mounts the "Z" motor on the bottom and the
flanged bearing assembly on the top. The ring is roughly triangular-
shaped with a counter-bore in the top where the flange mounts. The
flanged-bearing housing is held in place by four screws which mount
around the flange.

There are three mounting screws at the three corners of the ring
which screw into the "X" plate and are the mounting screws for the
"Z" assembly. An air exhaust fitting is provided to prevent pressure
buildup.
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Z SENSOR PCB
12004500

FIGURE 2-16

DETAIL OF Z SENSOR & FLAG
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IIZlI

"Z" Limit Sensor Description

The "Z" 1imit sensor is on a PCB which mounts on top of the Theta
worm wheel. There is one photo sensor which is activiated by a metal
flag which mounts to the bottom of the vacuum chuck assembly. A1l
electrical connections are routed through a 10-pin ribbon connector,
except chassis ground which is carried through the mounting screws.
For a detailed circuit description, refer to the "Theta" 1imit sensor
description, Paragraph 2-23 (D).

ASSEMBLY PREVENTIVE MAiNTENANCE

A.

Cleaning (Every 80 hours of machine operation)

The "ZI" assembly is enclosed by the flanged bearing housing and,
therefore, requires little maintenance. ‘

The "Z" nut housing is a bearing surface and should be kept clean.

. To clean the "Z" nut housing, remove the chuck assembly (Paragraph

2-15). With the chuck removed, unscrew the "Z" nut housing by
rotating counterclockwise. This will expose the outside bearing
surface of the "Z" nut housing. Clean thoroughly, using Freon. If
there is corrosion that cannot be removed with Freon and the corro-
sion causes roughness of the housing surface, remove by polishing
with #600 emery cloth. Make sure all grit and residue are cleaned
off after polishing. The top surface of the "Z" nut holds the vacuum
chuck assembly. Any dirt or corrosion on this surface will cause the
chuck surface to be unlevel. Care must be taken to prevent marks or

dents on this surface. Flatness must be maintained. Clean the top

of the "Z" housing with Freon TF. If corrosion exists which the
Freon will not remove, the top can be polished by wrapping some #600
emery cloth around a precision flat bar, such as a bar of machine
tool steel. Hold the tool steel perfectly flat and polish the top

of the "Z" nut housing using a "Figure 8" motion. Do not polish more
than necessary, Carefully wipe all grit and dirt after polishing.

“Z" Assembly Lubrication (Every 80 hours of machine operation)

The routine lubrication required on the "7" assembly is on. the "zZ*

nut housing, the felt wiper/seal, and the "Z" lead screw. Saturate
the felt o0il1 ring washer using high grade light 0il. Using a 4-40

screw, remove the cap in the top of the "Z" nut and introduce four

drops of 0il to the "Z" lead screw. Replace the cap.
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"Z" ASSEMBLY PARTS REPLACEMENT

If it becomes necessary to remove, loosen, or change the "Z" mounting
ring, it will then be necessary to perform a system alignment. (Ref.
Paragraph 2-66)

A. "ZI" Motor Replacement

It is unlikely the “Z" motor will require replacement; however, if
the need arises, proceed as follows:

Remove the vacuum chuck, "X" splash guard, front tray, Theta
worm gear assembly, and Theta worm wheel, according to the pro-
cedures outlined in those sections.

Remove the three mounting screws from the "Z® mounting ring.

Make sure the "Z" motor connector hs been removed and caréfu11y
1ift the "X" assembly out of the "X" plate.

Place the "Z" assembly on a clean work surface.

Remove the four mounting screws from the flanged bearing
housing.

Remove the bearing housing and the ball cage from the "X" nut
housing.

Screw the "Z" nut housing counterclockwise while holding the
motor sensor wheel until it is at the maximum height position.

Place the assembly on the work surface (on the nut housing top
surface) with the motor up.

Remove the four motor mounting screws.

CAUTION: THE “Z" MOUNTING RING WILL FALL IF NOT SUPPORTED.

Lower the "Z" mounting ring until it rests on the nut housing.
Install three spacer rods between the coupling plates.

Loosen the motor shaft coupling screws and remove the motor.
Install the replacement motor shaft into the coupling, making
sure the motor shaft is against the ball, and tighten the
coupling screws.

Remove the three spacer rods.
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"Z" Lead Screw Replacement

Perform the steps necessary to remove the "Z" assembly from the "X"
plate, as outlined in "'Z' Motor Replacement", Paragraph A. above.

To remove the “Z" nut housing, make two cuts in a cross pattern in
the rubber which blocks the three holes in the top of the "Z" nut
housing. Insert a 3/32 Allen wrench through the rubber and loosen
the three screws from the top of the "Z" nut housing. The nut
housing will come free when all three screws are unscrewed.

With the "Z" nut housing removed, the "Z" lead screw will be visible

and accessible. Loosen the shaft coupling screw and remove the "Z"

lead screw. Install the three spacer rods in the coupling. Install
the replacement "Z" leadscrew shaft into the coupling as far as it
will go and tighten the coupling screws. Remove the spacer rods.
Remove the old rubber from the nut housing mounting screw holes, and
remove the three nut housing screws from the nut housing. Insert a
small shaft (such as a Tong, small-diameter Allen wrench) through one
of the mounting holes in the nut housing, then insert it into one of
the holes in the nut ring. This will act to line up these two parts
to enable insertion of the screws.

While holding the nut-ring in alignment with the small shaft, insert
a screw into one of the other holes and screw it into the nut holder
ring. Do not tighten. Insert the second screw into the nut housing
and screw it into the nut holder ring. Remove the small shaft and
insert the third screw into the last nut ring hole. Screw the third
screw into the nut holder ring. Tighten the three nut mounting
SCrews.

Before reassembly of the "Z" assembly, make sure the "Z" nut housing,
ball cage, flanged bearing housing, and "Z" mounting ring are all
clean. Liberally apply a high-quality, light vacuum 011 to the ball
cage. If desired, the ball cage may be "dipped" into a container of
0il. Lightly coat the inside of the flanged bearing housing and seal
ring and the outside of the "Z" nut housing.

To reassembly the flanged bearing ball cage and housing, screw" the
"Z" nut housing down to the mechanical limit. Slide the ball cage
over the "Z" nut housing until the "Z" nut housing is %-inch below
the top of the ball cage. While holding the ball cage and nut 4
housing in this position, slide the flanged bearing housing over the
ball cage until balls begin engaging both the "X" nut housing and the
flanged bearing housing. Once the balls are engaged, the ball cage
will move in relation to the flanged bearing housing. Lower the
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flanged bearing housing until the flange on the housing rests in the
“Z" mounting ring. With the "7® nut housing at lower Timit, correct
alignment is indicated when the ball cage bottom edge, the flanged
housing bottom edge, and the top of the "Z" mounting ring all align
while Towering the flanged housing into the "z» mounting ring. Hold
the "Z" assembly in a vertical position. Gently raise and lower the
flanged bearing housing approximately one inch so the flange leaves
and enters the “z® mounting ring. The flange should not contact any
side of the "Z® mounting ring counter-sink as the housing is lowered.
If the flange contacts the "7® mounting ring, re-position the "z"
motor assembly to prevent that condition. Position the "Z" motor
assembly so the flange centers the "7" mounting ring without contact
of the outside edge. Once this position is obtained, tighten the
four motor mounting screws. Install the four screws around the
flanged bearing housing flange and tighten. To test the "Z" assembly
for proper alignment, screw the "Z" nut housing from the bottom stop
to the top stop by rotating the nut housing. The "Z" nut should turn
smoothly with minimum coupling of the motor.

Re-install the "z" assembly into the "X" plate. Install the three
. mounting screws into the "Z" mounting ring, and tighten. Make sure
the Jacking screws do not contact the "x» plate.

Perform the chuck flatness a]ighment procedure, Paragraph 2-66 (C).

Re-install the Theta worm wheel, Theta worm gear assembly, and the
Theta motor, according to the procedures for those assemblies,

Perform the chuck flatness procedure, Paragraph 2-66 (A) and (B).
Re-assemble the front tray, "X" splash guard, and chuck assembly,
according to the procedures for those assemblies. This complete the
"Z" lead screw replacement. This procedure should also be followed
to replace any of the other parts in this assembly.
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2-21  VACUUM CHUCK ASSEMBLY PREVENTIVE MAINTENANCE

A.

C1eaning

The vacuum chuck surface should always be kept clean. Examine the
concentric vacuum grooves and holes for foreign material and clean
as often as necessary. For difficult "plugging", it is often helpful
to apply air pressure to the vacuum line fitting.

Whenever the chuck is replaced, check the bottom surface which mates
with the "Z" nut housing. This surface must be clean and free from
dents, scratches, or any imperfection. The cleanliness and flatness
of this surface will directly effect the chuck level. If this area
becomes corroded and normal cleaning fails to remove the corrosion,
wrap #600 emery paper around a round, flat object (such as the
pressure washer for the blade mounting) and carefully polish the
area.

Lubrication (Every 180 hours of machine operation)
The "0" rings on the bottom of the chuck should be kept flexible by

coating with a thin coat of silicon grease. The "O" guide ball and
“T" spring should be lubricated with WD-40.

2-33 VACUUM CHUCK PARTS REPLACEMENT

A.

The vacuum chuck bellows prevents water from entering the area under
the front tray. It should be replaced whenever it becomes torn.
Remove the chuck and place top-down on a clean work surface. Remove
the flathead screws from the bellows retaining ring. Remove the

ring and old bellows. Lay new bellows on the chuck, aligning the
mounting holes. Lay the retaining ring over the new bellows and
insert the mounting screws. Insure that the bellows lays flat around
the chuck and tighten the screws.

The three "0" rings in the bottom of the vacuum chuck must be
replaced any time they show evidence of leaking.
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"Y" STAGE MAINTENANCE

"Y" STAGE DETAILED DESCRIPTION

A, "Y" Motor Assembly Detailed Description

The "Y" motor assembly is identical and interchangeable with the "xX®
and "0" motor assemblies. For a detailed description, see Paragraph
2-12 (A) (1). The motor assembly mounts to a bracket which, in turn,
mounts to a precision boss on the center of the saw casting near the
back of the saw. The output shaft is connected through a flex
coupling to the "Y" lead screw.

B. "Y' Lead Screw Assembly Description (Bellows Type) See Fig. 2-19

The "Y" lead screw assembly consists of a precision lead screw with

a brass double nut, a precision tool ball and ball holder bracket, a
front bearing support block assembly, a lead screw support casting
and motor mount, two bellows and an air supply line assembly. The
double nut assembly consists of a running nut which has spring-loaded
pins for preload against the adjustable nut. The running nut also
has a precision socket for the tool ball and a spring pocket for the
ball spring. The adjustable nut is positioned to compress the spring
pins which exert preload on both nuts. The adjustable nut is held
from rotating by a wire spring pin which inserts through the
adjustable nut and into a matching hole in the running nut. The
leadscrew is supported on each end by precision bearings. The lead
screw shaft attaches to the "Y" motor shaft by a flexible coupler.
The lead screw is completely covered by two bellows which are
supplied by positive air pressure to keep contamination out.

C. "Y" Slide Assembly Description

The "Y" slide is a complete assembly which provides smooth, precise,
Tinear movement of the spindle assembly at right angles to the "X"
cutting motion. Except for position, there are no field adjustments
of the "Y" slide.
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Z BALL ASSY
12002640

MOUNTING HOLES
T SPRING 13001920 WON RINGE 30507970

CHUCK BELLOWS

VACUUM FITTING
12009570

CHUCK SCREW WITH "O" RINGS
KIT #29006930

FIGURE 2-17
VACUUM CHUCK ASSEMBLY BOTTOM VIEW (PN 11005430)
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2-35

"Y" Limit Sensor Description

The two ™" Timit sensors are mounted on a single printed circuit
board. The board is mounted to the side of the "Y® slide so that
a flag on the "Y" running nut will interrupt the sensors' light at
either end of the"Y" travel. :

For detailed circuit description, see the "X" Timit sensor descrip-
tion, Paragraph 2-12 (C). The circuits are identical, except for the
connector pins assignments.

STAGE PREVENTIVE MAINTENANCE (Every 40 hours of operation)

Test the "Y" assembly by operating the saw in the index mode and
Tooking at a grid-of-know accuracy, such as an alignment mask. Align
the "Y" and "Theta" on a center line and then, in the index mode

*

_approach the line from each direction to check repeatability. Index

to the back and to the front to check for linearity.

Inspect the slide and lead screw for cleanliness and foreign material.

Inspect water tubing for leaks, looseness or wear. Test lead screw

"YII
A. Testing and Inspection

for end play or looseness.
B. Cleaning and Lubrication

Clean and Tubricate the "Y" slide with WD-40. Slide the bellows away
from the lead screw and examine for signs of contamination. If
required, spray WD-40 on the lead screw while rotating the lead screw
to flush away any accumulation of contaminants. Wipe off the excess
WD-40. Remove the two screws holding the ball holder to the spindle
casting boss and remove the ball holder assembly. Place 20 drops of
10w 0i1 into the ball bushing in the running nut. Loosen the ball
guide spring screws and re-install the ball holder on the spindle
casting boss. Tighten the ball guide spring screws.
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C. "Y" Stage Adjustments

When the testing in Paragraph A. shows stepping problems, perform the
following adjustments.

1. Repeatability Adjustment --- When testing shows the "Y" stage
fails to repeat when approaching from opposite directions, per-
form the following steps: (Refer to Figure 2-19)

a. Examine the "Y" lead screw mounting and make sure there is
no end-play between the bearings. If end-play is observed,
loosen the "Y" motor mounting casting and, while pushing
forward, tighten the casting screws.

b. Examine the "Y" tooling ball holder and spring. Make sure
all screws are tight in this coupling. Check "Y" motor
coupling for tightness.

c. If non-repeatability is still seen, pull the bellows off the
rear of the "Y" nut assembly. Remove the retaining pin from
the adjustable nut. Tighten the adjustable nut one-fourth
revolution toward the running nut.

d. Re-insert the retaining pin and re-test repeatability.

2. "Y' Mis-Indexing Adjustment

"Y" Mis-indexing is usually caused by electronic stepping
problems. To test for electronics mis-indexing, program the
index to 50 mils of some even multiple of 50 mils; place the
saw in the INDEX mode and remove the top cover. Mark the "Y"
motor encoder near the sensor for a reference mark. Index
forward and back. The index mark should always stop in the
position it was when you marked it. If you gain or lose steps,
you must troubleshoot the electrical components and correct the
problems.
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2-37

3. "Y' Linearity or "Run Qut" Adjustment

"Y" non-linearity is usually seen as a gradual misalignment
which becomes greater with the distance from the alignment .
street or mark. This is usually caused by mechanical mis-
alignment of the "Y" lead screw in relation to the "y® slide.
Adjust as follows: : :

Mount a known, - accurate alignment mark or tool, such as the
MAI Micro-Mask, on the chuck and perform "X" and "Theta"
alignment at the rear of the "Y" travel. Index forward to
the front of the mask and observe the error on the optics.
Loosen the four screws which hold the front bearing of the
"Y" lead screw and, while watching the optics, move the front
of the lead screw left or right to correct the position.
Tighten one screw in the front bearing plate and index to

the rear. Repeat these steps until you achieve accurate
stepping over the entire Mask.

NOTE: You may have to reposition the "y® motor to achieve
the correct alignment.

“Y" STAGE PARTS REPLACEMENT  (Ref. Fig. 2-19, Page 81)

Remove the four #8-32 screws which mount the "Y" motor to the "y"
support bracket. Loosen the flexible coupling screw from the motor
shaft., Disconnect the ribbon cable from the motor encoder connector

"Y" MOTOR ASSEMBLY REPLACEMENT
A. "Y" Motor Removal

and remove the motor.
B. "Y" Motor Installation

Place the motor shaft into the lead screw flex-coupling and install
the four #8-32 screws into the "Y" mount. Stretch the flex-coupling
approximately 1/8-inch and tighten onto the motor shaft., Install the
ribbon connector into the motor sensor connector.
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2-39

Remove the two screws from the ball holder and 1ift it out. Remove
the two #10x32 screws which mount the "Y" lead screw support to the
casting. Carefully slide the lead screw assembly toward the back
until the lead screw shaft is clear of the front bearing and then
carefully 1ift the assembly to the rear and remove from the saw.

Lift the assembly into position so the lead screw shaft is inserted
into the front bearing. Make sure the wave washer and spacer washer
are on the front lead screw shaft. 1Install the ball holder into the
running nut bushing and tighten the screws. While pushing forward
lightly, move the motor end of the assembly left or right until the
running nut flat is parallel to the ball bracket surface. Install

the two #10x32 mounting screws through the slotted holes in the "y®
support bracket. While pushing forward to compress the front wave
washer, tighten the two mounting screws. Adjust, per Paragraph 2-35 C.

To remove the "Y" slide assembly, remove saw blade, then remove the

four screws which mount the spindle casting to the "Y" slide. Retain
any washers from under the spindle casting. Disconnect the "Y" sensor
cable. Remove the four slide retaining screws and, while holding the
spindle casting up, slide the "Y" slide to the rear and remove from

"Y" LEAD SCREW ASSEMBLY REMOVAL
A. "Y' Lead Screw Assembly Removal
B. "Y" Lead Screw Assembly Installation
"Y" SLIDE REPLACEMENT
A. "Y" Slide Removal
the saw.
B. "Y" Slide Installation

With the "Y" sensor PCB mounted and the mating surfaces cleaned, 1ift
the spindle casting up and slide the "Y" slide assembly into place.
Install the slide mounting screws finger-tight.  Install the spindle
casting mounting screws, using the washers from A. above and, while
holding pressure to the front and the right, tighten the casting to
the slide. Holding pressure as above, tighten the slide mounting
screws. Install the "Y" sensor cable.
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“Y" LIMIT SENSOR TESTING AND REPLACEMENT

Limit Sensor Testing

To test the "Y" limit sensor circuits, connect a voltmeter negative
lead to TP-1 (logic ground). Connect the + voltage lead to TP-3 to
test the rear sensor or TP-5 to test the front sensor. The voltage
should be +5V with the sensors unblocked. Block the light in the
sensor with a flat-bladed screwdriver or equivalent. The voltage
should switch to zero. If either of these conditions are incorrect,
replace the IC in the failed sensor circuit. For the front sensor,
replace U2; for the rear sensor, replace U4. If replacing U2 or U4
does not correct the failure, it will be necessary to replace the
"Y" 1imit sensor PCB assembly.

"Y" Limit Sensor Removal

To remove the "Y" limit sensor, unplug the connector from the front
of the sensor PCB. Remove the three Allen screws which mount the
board to the "Y" slide. Bring the PCB back and up until the front
clears the casting and can be rotated toward the rear. When the PCB
is vertical, 1ift from the saw.

"Y" Limit Sensor Installation

Lower the "Y" sensor PCB connector first between the "Y" lead screw
and the casting, and then tilt the PCB into position. Insert the
three mounting screws and tighten. Connect the ribbon cable to the
PCB connector. Manually move the "Y* stage back and forward,
checking that the flag enters the sensors without interference.
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OPTICAL ASSEMBLY MAINTENANCE

2-41 MONOCULAR MICROSCOPE ASSEMBLY PREVENTIVE MAINTENANCE
(Every 80 hours of Operation)

A. Monocular Microscope Cleaning

Clean lenses and housing using a soft cloth and water soluable
detergent or lens cleaning agent. Rinse with clear water. Wipe
slide and slide gear races with a dry cloth and 0i1 lightly.

B. Monocular Microscope Maintenance Adjustment

The only maintenance adjustment on the monocular microscope is the
crosshair. The adjustment is made by loosening the Allen set screw
in the side of the eyepiece and rotating the eyepiece to align with
the cut.

2-42  MONOCULAR MICROSCOPE REPLACEMENT

A. Monocular Microscope Removal

To remove the monocular microscope, first remove the illuminating
lamp and slide locking screw. Rotate the knurled position adjustment
knob forward until you are able to remove the microscope from the
slide. Remove the two slide mounting screws and remove the slide
from the casting.

B. Monocular Microscope Installation

To install the monocular microscope, first mount the slide on the
casting. Screw the slide Tocking screw into the slide and make sure
the brass slide protector shim or plug is in place. Slide the
microscope assembly onto the slide, engage the gear and rack and
adjust to the center of the rack. Install the illuminating lamp and
plug in the connector.
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Monocular Microscope Alignment

Alignment of the monocular microscope assembly must be made after
installation and should be checked whenever a cutting blade has been
installed. Program the saw to make a cut in a scrap or blank wafer,
Place the saw in the INDEX or ALIGN mode and make a single cut.
Using the left and right controls, position the cut under the
microscope. Loosen the focus lock screw and focus onto the wafer
surface. Loosen the position lock screw and adjust the microscope
position until the crosshair is aligned with the cut; tighten the
lock screw, ;

NOTE: The position may change slightly while locking, so allowance
for that change must be made.

2-43 SPLIT IMAGE TV MICROSCOPE ASSEMBLY PREVENTIVE MAINTENANCE
(Every 80 hours of machine operation)

A.

TV Microscope Cleaning

Clean lenses and housing with a soft wiper and water and detergent or
alcohol.

CAUTION: DO NOT GET LIQUID INSIDE THE CAMERA 111

Rinse with clear water and dry with a soft, dry cloth or wiper.

TV Microscope Assembly Adjustments

1. TV Microscope Assembly Focus Adjustments.
To adjust the focus, perform the steps as follows:

a. Program the saw with a height and thickness which correspond
to the wafer to be used as a reference.

b. Perform a CHUCK ZERO operation.

C. Mount the reference wafer and enter ALIGN mode. The wafer
will be positioned under the TV optics.
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Adjust the TV monitor controls for the clearest picture.

Adjust the TV camera focus kaob for the clearest picture on
both sides of the monitor. When one side of the picture is
in focus at a different height from the other side, it will
be necessary to adjust the optical lens as follows:

i. Adjust the focus as above for the clearest picture on
the right side of the TV monitor.

ii.  Remove the body cover from the TV optics body.

iii. Add or remove the spacer shims between the lefthand
lens and the optics casting until you achieve a focus
comparable to the righthand side.

iv.  Replace the body cover.

2. TV Microscope Assembly Position Adjustment (non-adjustable mount).

Whenever the TV microscope is changed or moved, the position may
require adjustment. To determine if the TV assembly requires
adjustment, test as follows:

a'

Program the saw normally using a height and thickness which
correspond to a blank polished wafer (at Teast two inches in o
diameter).

Perform a CHUCK ZERO operation.
Mount the blank polished wafer and lock the vacuum chuck.
Put saw in ALIGN mode and make a single cut.

Blow water from the wafer and observe the picture on the
monitor.

The TV microscope position is correct when the cut appears
as a continuous black Tine across the entire screen and the
cut is superimposed over the reticle at the center of the
monitor. v

NOTE: If the reticle has been moved up or down via the
control buttons, the center can be found by momentarily
turning the camera power OFF and then ON. The reticle

will always turn on "black" and in the center.
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