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Power Requirements
PSC-101 BRUSHED MOTOR BRUSHLESS MOTOR
BOWL SIZE | COUNTRY | Volts Breaker | Voits Breaker
(240 - 280) { USA 420, 1 phase | 15 Amp 1120, 1 phase { 15 Amp
Japan 120, 1 phase | 15 Amp | 100, 1 phase | 15 Amp
Europe 220, 1 phase | 13 Amp /220, 1 phase | 13 Amp
(2300) Europe 220, 1 phase | 16 Amp /220, 1 phase | 18 Amp
USA 208, 3 phase | 20 Amp
240, 2 phase | 20 Amp |
(2400-2600) | USA 208, 3 phase | 15 Amp
208, 1 phase | 15 Amp
Europe
Japan




Installation Section 2

2.2 UNPACKING THE RINSER / DRYER

FOLLOW CLEANROOM PROCEDURES TO| PREVENT CHAMBER
CONTAMINATION.

+ Before operation, remove all red plugs located in fdcility lines and drain tubes.

« Remove the shipping block and tie strap Iocated between the bowl and front
bearing support.

+ Install the filter in the N2 supply line before conhect:ng the N2 supply to the
Semitool SRD.

e The rotor bolt must be removed before the rdtor can be installed. (See
illustration below). '

SEAL ASSEMBLY

- ROTOR BOLT

<+— MOTOR
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Installation

2.3 FACILITY REQUIREMENT SPECIFICATIONS

2.31 Processing Fluid Requirements

Section 2

The following table gives the fluid requirements for one ﬁnachine. it should be noted
that a Stacker model is two machines and the flow values need to be doubled.

Machine Nitrogen DI Water Second Process
Size ' Solution (3 stage option)
Tubing Flow Tubing Flow E Tubing Flow

Size Size 5 Size
oD. | cFm | PsiG | O.D. |GPM P$IG 0.D. | GPM | PSIG
240/60/70 | 3/8” 46 | 3035 | 38 [1.5-20 25—30 3/8" |1.5-2.0| 25-30
280 38" 4-6 | 30-35 a/8" | 2530 |25-30] 3/8" |2.5-3.0(25-30
2300 1/2° 8-10 | 30-35 3/4" 13545 |3040] 3/4" |3.54.5| 3040
2400 347 8-10 | 30-35 3/4" | 3545 | 3040 3/8" |3.04.0 25-30

a. Regulators and pressure gauges for 3/8 inch suppi

diameter of at least 1/4 inch.

y lines must have an inside

b. Regulators and pressure gauges of 1/2 inch supplyi lines must have an inside
diameter of at least 5/16 inch. ‘

c. DIl water facility pressures must be maintained during the rinse cycle.

d. Nitrogen facility pressures must be maintained during tlhe dry cycle.

e. Water recirculation options:

« WR20 (Teflon) - 3/8" tube outlet, plumb to facility reclaim.

e« WR20A (Gray PVC) - connect 1/8" ID tube to barb bn drain box.

4/11/94
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Installation Section 2
2.3.2  Drain Requirements
For easy installation, all bench and console modelsi are provided with 1 inch
Schedule 40 PVC drain box fittings. Stacker models use 1-1/4 inch Schedule 40
PVC drain pipe (Exception: 2300 - 2400 models use 1-1/2 inch PVC). Console and
stacker models are plumbed with drain traps and atmosbhenc vents.
Semitool recommends that every bench mode! Rinser/Dryer be installed with a drain
trap to prevent contaminants from migrating back into the bowt. See the
recommended drain configuration for more details. '
2.3.3  Cabinet Exhaust Requirements
Ali Semitool Rinser/Dryers are provided with a 1-1/2 |nch Schedule 40 PVC exhaust
fitting. Semitoo! recommends that an equivalent mass flow rate of 7 CFM be
maintained during all processing.
4111794 Semitool Spin Rinser/Dryer - Rev 1.0 Page 2-4
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2.3.4  Power Requirements

PSC-102 BRUSHED MOTOR  BRUSHLESS MOTOR

Bowl Size Country Volts Breaker |: Volts Breaker
240 - 280 USA 420, 1 phase | 15Amp | 120, 1 phase | 15 Amp

100, 1 phase | 15 Amp

Europe 220, 1 phase | 10 Amp | 220, 1 phase | 15 Amp

Japan 120, 1 phase {15 Amp | 120, 1 phase | 15 Amp

100, 1 phase | 15 Amp

2300 USA 208, 3 phase | 20 Amp | N.A. N.A.

240, 2 phase { 20 Amp

2400 - 2600 § USA NA. N.A. 208, 3 phase | 20 Amp
Europe N.A. N.A. 380, 3 phase | 16 Amp
Japan N.A. N.A. 200, 3 phase | 16 Amp
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2.4.1

242

243

244

245

installation

Section 2

FACILITY AND HANDLING RECOMMENDATIONS FdR BEST PERFORMANCE

DI Water Quality

a. Resistivity: 17 megohms or better.

b. Bacteria: _2 colonies/100 ml sample.

c. Particles: <1000/L sampie.

Point of use filtration: 0.2 ym or better, made of apprcved material (PVDF, Teflon,
Polysulfone etc.) '

N2 Quality

Nitrogen should be filtered to 0.05um or better.

Recognized Process Recipe for Bowl Sizes 240 to 2300

1. Rinse 60 -120 seconds 600:- 1000 rpm
2. Dry 1 30 - 60 seconds 1200 - 2000 rpm
3. Dry 2 180 seconds 600 rpm

Recognized Process Recipe for Bowl Sizes 2400 to 2600

1. Rinse 60 -120 sec. 400-600 rpm
2. Dry 1 30 - 60 sec. 1000-1200 rpm
3. Dry 2 180 sec. 400-600 rpm
Test Wafer Cleanliness
_10 particles ( 0.3uym and larger)
411794 Semitool Spin Rinser/Dryer - Rev 1.0
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2.5

Instaliation Section 2

Process Carrier (Boat)

The process carrier must be clean and uncontaminated (pure plastic - no pigment,

preferably PFA Tefion).

Wafer Handling and Transportation

Recognized methods in Class 100 or better clean room environments (clean room

garments, gloves, boat handles, etc.).

FACILITY CAUTION:

CAUTION: Removing pilot valve control air (CDA orl N2) without DI shut-off
may allow DI leakage past pneumatically’ controlled vaives. This
would result in excessive DI usage, N2 lline/filter backfilling, and
possible chemical tank overflows. Remove DI pressure prior to
control air shut-off.

4111794 Semitool Spin Rinser/Dryer - Rev; 10 Page 2-7
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Installation ; Section 2

GENERAL WIRING PRACTICES

These guidelines should be followed in the installatidn of Semitool equipment in

" industrial locations. Each instaliation will differ and more care should be taken as
installations become longer. Special attention should be given to wires that transmit
data. For all installations, the following practices should be observed.

1.

4/11/24

Locate electrical equipment, controls and combonents away from water,
humidity, heat and dust or provide a suitable enclosure to protect equipment
from these elements.

Locate equipment, contrals and components away:from SCRs, Triacs, buzzers,
heavy motors, contactors, heavy current relays or other electrical noise
generating equipment. :

Use a metal enclosure to protect the electronid components from radiated
electrical noise or other electrostatic or magnetic noiise.

Low level signal and control wiring should be separate from wiring for switching
and power. Cabinet and panel wiring should be iplanned with the power and
relay wiring dressed to one side and low level signals dressed to the other side.
Wiring to barrier strips, connectors and relay contacts should be planned for
maximum separation.

Signal and control wiring should be at minimum run (shortest length) in twisted
pairs. Lines from tachometers and other puise or frequency devices should be
run in separate 2-wire shieided cables.

Shield connections for shielded cables should be connected so that no current
flows in the shield. Care should be taken not to ground the shield at any point
except where it is connected to the equipment or instrument ground. The case
of the equipment or instrument should be connected to earth ground.

Provide power that is noise-free and free of powef interruption. In some cases
this may require constant voltage sources, isolation transformers and/or noise
filters.

DC power busses should operate within the limits provided in the equipment
specifications. Special care should be taken to igolate DC relay contact wiring
from signat and control wiring. -

Electrical noise may be most easily reduced at its source. The installation of
snubber networks or noise suppressers across relay contacts, relays, and
switches may be helpfui.

Semitool Spin Rinser/Dryer - Revi1.0 Page 2-8
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ROTOR BALANCING AND OPERATING REQUIREMENTS

Each rotor Semitool builds is spin balanced with a load (cassette and wafers) to
ensure smooth, vibration-free operation over the speciiﬁed (RPM) operating range.
Any excess vibration of the Semitool is related to an unbalanced operating condition
of the rotor. Several factors are important in maintaining balance and should be
carefully observed by the operator.

Each rotor is balanced and operated for a specific cassette. Do not spin the rotor
without a properly loaded cassette inserted. The rotor and/or bowl may be
damaged. The cassette type is etched on the front plate of the rotor. Be aware of
the cassette fit. It is possible that carriers of the same ;type {number) have different
dimensions due to variations in their manufacturers' molds. Contact Semitool if you
should encounter problems.

All rotors are balanced and operated with a full cassette of wafers unless specifically
requested by the customer. Some rotors will have a minimum load specification
etched on the front plate of the rotor. This offers a minimum/maximum loading
window to the operator. Any rotors balanced for less than a full cassette will have
the specific batance criteria etched on the front plate of the rotor.

All rotors are balanced with the cassette "H" bar, or in the case of symmetrical
cassettes, wafer slot one, to the inside of the rotor unless otherwise stated on the
front plate of the rotor.

Rotors are balanced to operate across the full RPM range uniess otherwise stated.
Rotors with RPM limitations will have specific RPM criteria etched on the front plate
of the rotor.

Prolonged operation of an unbalanced rotor, a rotor with an incorrect cassette, or an
improperty loaded cassette, will cause premature stress related failures of the rotor,
rotor plate, shaft assembly and drive motor. Prolonged operation of an improperly
loaded rotor will cause the rotor itself to become unbalanced.

Semitool offers a rotor rebalancing service at the manufacturing facility in Kaiispell,
Montana. Contact the Service Department at {406)752-2107 for details.

CAUTION: Do not spin the rotor without a properly loaded cassette inserted.
The rotor and/or bowl may be damaged.

4111194 Semitool Spin Rinser/Dryer - Revi1.0 Page 2-9



2.8

installation Section 2

RINSER / DRYER START-UP

Do not perform the initial start-up procedures until the Operations Section of this
manual has been carefully read and understocd.

Verify that the main power cord is disconnected.
Verify that all control cabies are connected between the Rinser/Dryer and controller.
Verify that N2 and D) pressures are set {0 factory recommendations.

Visually check all tubing connections for leaks.

Turn the controlier Power switch to the Off position.

Connect the main power cord to an appropriately rated receptacle.

Push the Power switch, located on the controller front panel, to the On position.
Check for rotor or N2 error indications on the controller.

Open the door to the Rinser / Dryer and install the rotor. To install the Standard 4-
Bolt Rotor, start all four rotor bolts before tightening. Tighten the rotor bolts in a
cross-type pattern, making sure caution is taken not to over-tighten or gall the bolts.
To install the Quick Disconnect Rotor, refer to the Options Section of this manual for
installation instructions. ‘

10. Insert the cassette into the rotor.

CAUTION: Each rotor is balanced for partially or fully ioaded cassettes per the

customer's specifications. Always spin up the rotor with the proper
load. Failure to do so will unbalance the rotor and may cause
damage to the rotor and/or bowl.

11. Press the Start switch on the operator control panel.

4/11/94 Semitoo! Spin Rinser/Dryer - Rev 1.0 Page 2-10
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CHECK RECIPE PROCEDURE

After performing the Rinser/Dryer start-up, select recipé “b” to complete the following
Check Recipe procedure.

MM&WWI * switch. 1 e al beqins al step 1 ‘thoudl f the eight of
steps may be shown on the display.

Step 1 - Rinse Cycle Operation

Check for the following sequence:

b.

4111/94

The rotor is spinning counter-clockwise.

Di water is flowing over the wafers and RINSE LED is illuminated.
The Power switch is jlluminated.

The DOOR SEAL LED is illuminated.

The MOTOR ON LED is illuminated.

The ROTOR UP LED is Off.

The PURGE BOWL LED is illuminated.

The displayed RPM readout is the programmed RPM.

The displayed time readout is counting down.

The displayed Resistivity readout is the programmed Resistivity (if Resistivity
Monitor option is present ).

MLMWMMLMMMM
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Step 2 - Dry Cycle Operation

Check for the following conditions:

Ensure there is no excessive vibration.
The N2 DRY LED is lit.

The RINSE LED is Off.

Verify that Step 2 in the Check Recipe is operating at maximum RPM for 30
seconds. :

Step 3 - Secondary Dry Cycie

Check for the following conditions:

4/11/94

The DOOR SEAL, POWER, N2 OK, MOTOR ON, PURGE BOWL and (Optional)
ANTI-STAT LEDs are illuminated.

Verify that the RPM readout is reading the programmed RPM for 155 seconds.
The HEAT and AT TEMP LEDs are illuminated pefore the end of 155 seconds.

Check for rapid rotor deceleration (spin-down) after the dry cycle is finished.
There is a delay timing device inside the controller for activating the RSP and de-
energizing the door seal.

After the door seal deflates, you can open the doogr. Feel the inside of the bowl
(using a gloved hand) to ensure that the Rinser/Dryer was heating.

Verify that the IDLE STATUS LED is illuminated. With the door open, listen and
feel for a low pressure purge. This is used to pressurize the chamber while the
machine is sitting idle. This purge decreases the amount of particulates entering
the chamber. During the rinse cycle, the low préssure purge ensures a more
accurate resistivity reading.

Semitnol Spin Rinser/Dryer - Rey 1.0 Page 2-12
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2.10

RECOMMENDED PRE-CLEAN RINSE

Before shipment, each machine has a hydrogen peroxide purge to reduce the
bacterial build-up in the Rinser/Dryer. Unpacking and set-up procedures may
contaminate the Rinser/Dryer and produce poor particle counts. A pre-clean rinse is
recommended before a product is introduced to the Rinser/Dryer for processing.
Should you require additional information or assistance, please contact your local
Semitool Customer Service Office. :

2.10.1 Pre-Operation Cleaning Rinse
The Rinser/Dryer should be rinsed thoroughly beforfz any production material is
introduced into the chamber, The following procedure provides guidelines for
performing a pre-operation cleaning finse.
a. Program a recipe of nine steps, with each step having a time period of 6000
seconds.

b. Push the Start button and let the Rinser/Dryer rinse for 4 to 8 hours.

4/11/94 Semitool Spin Rinser/Dryer - Rev 1.0 Page 2-13
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3.2

Operation ' Section 3

GENERAL DESCRIPTION

The model PSC-102 allows the programming of nine recipes which can consist of up
to nine steps. Each step can consist of any combination of functions supported by
the tool, such as rinse, dry, purge bowl, heat, or additional optional features. The
RPM, time, and resistivity (if applicable) for each step must be programmed.

A 16K E prom, 2K RAM and 2K battery backed-up RAM aliows the system to retain
its recipe memory with the power OFF.

The 16-character display allows for easy programming:and status information. Error
codes and prompts are presented on this display. Also standard is a
Program/Operate Keyswitch to prevent unauthorized personnel from accidentally
changing the recipe.

MODULES

Contro! Panel - Located on the front, contains four programming soft keys, a power
switch, the Program/Operate Keyswitch, and a status display which indicates
individual recipe steps, system errors, diagnostic tests, etc.

Master Power On/Off Switch - llluminated when power is ON.

Main Logic Board - Contains microprocessor, serial communications chips, bit
input/output and RAM/ROM memory.

e Power Supervisor Chip - Supervises the power supply voltage and inhibits
operation if it shouid drop below a predetermined level. Also ensures that the
microprocessor starts up in a known manner.

e Seven sets of Dip Switches - Sets SECS communication parameters.
Power Supply - +5 at 1 Amp, +5 at 1 Amp and +24 at 1 Amp.

Motor Control Board - Regulates rotor speed. For Rinser/Dryers equipped with a
brushless motor, see the AUTOMOTION Brushless Motor Control User's Guide in
the Options Section of this manual.

Robotics Interface Relays (4) - Provide AC to motor control board, a return on the
motor drive, access main logic board, and provide AC power to entire System. The
right hand connector contains heater, AC power and Anti-stat.

Relay Board - Contains AC power distribution and fuses. The large relays control
the heaters and the motor. The 14 Pin DIP Relay is located next to the Motor Relay
and is used for the Anti-static On/Off. :

4111794 Semitool Spin Rinser/Dryer - Rev 1.0 Page 3-2
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3.31

3.3.2

3.33

Operation Section 3

'PSG-102 CONTROLLER PANEL

e
SEMITOOL it \

SELECT
PSC-102 @

PROGRAM RESIST.
f
STATUS AREﬂ r RECIPE STEPS STAWE]
OFF \_ ) X

Program/Operate Keyswitch

This keyswitch is focated to the right of Power switch and allows the user to lockout
recipe programming. When the keyswitch is turned to Program (the key is in the
vertical position), the LED, iocated below the keyswitch, will be illuminated and the
user allowed to program and edit recipes. When the keyswitch is tumned to Operate
(the key is positioned horizontally), the Program LED will not be illuminated. This
mode allows the user to initiate and stop recipes, but locks out any recipe
modifications.

Select {«- and —)

The Left and Right Select soft keys are located to the right of the Keyswitch and
are used to position the cursor for editing purposes. When the cursor is positioned,
the alphanumeric will blink. Each digit must be changed individually and the Select
key used to move to the next digit.

Digit Change (- and +)

The DIGIT CHANGE soft keys are located beiow the Select keys and are used to
increment or decrement the field where the cursor is positioned. On numeric fields,
the cursor is positioned on each digit and then the DIGIT CHANGE keys are used to
edit the current value. On non-numeric fields, such as the recipe steps (RINSE,
DRY, CHEM, PURGE BOWL, HEAT, PURGE MANIFOLD, and ANTISTAT), the plus
and minus soft keys are used to activate and deactivale the process.

4/11/94 Semitool Spin Rinser/Dryer - Rev 1.0 Page 3-3
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3.34 Recipe

A total of nine recipes (one through nine on the: display) are available for
programming. Auto Cycle (A), ldle Status (idle), and Check Recipe (b) are additional
resident recipes. Check Recipe is a preprogrammed standard recipe that may be
altered. If recipes are cleared from memory (see Section 3.5), Check Recipe will
revert to it's previous values.

335 Step

A total of nine steps per recipe are available. Each step has a programmable time,
RPM, resistivity (for rinse cycles), and function.

3.36 RPM

By positioning the cursor to the RPM field, a range of 0 to 2800 may be entered.
However, the RPM stamped on the rotor should not be exceeded.

337 Time

This field displays step time, measured in seconds, and ranges from 0 to 99899
(almost 3 hours).

3.38 Resistivity (RM-20 Option)

When editing this field, enter the desired resistivity in megohms for the rinse cycle.
In Operate mode, this field displays the current resistivity from 0 to 20 megohms. If
a displayed resistivity is over this range, this might indicate a dry or disconnected
probe.

4141194 Semilool Spin Rinser/Dryer - Rev 1.0 Page 3-4



339

Operation : Section 3

Recipe Steps

The following processes are available for selection in any given recipe step. When a
process is selected for a step, the LED will be lit. When the cursor is positioned on a
selected process, the LED remains it most of the time. When the cursor is
positioned on an unselected process, the indicator blinks rapidly.

a.

b.

4111194

Rinse -Indicates a rinse cycle is in process.

Dry - Indicates a dry cycle is in process.

Chem - Indicates a chemical is being supplied to the chamber.

Purge Bowl - Low pressure purge fo reduce particulates in the bowl.

Heat - indicates bowl heaters are activated.

Purge Manifold - indicates H20 manifold is being purged.

Anti-Stat - Indicates the optional CY-20 Antistat cell is energized.

A - Spare indicator normally used to reverse motor on 2400 - 2600 Rinser/Dryer.

B - Spare Indicator.

Semitoo! Spin Rinser/Dryer - Revi 1.0 Page 3-5
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3.3.10 Status Indicators

A blinking status LED indicates an error condition (see Section 3.12 for a full list and
description of error conditions). The following status categories are maintained:

a.

4/11/94

Auto Load (Optional) - Located on the lower right side of the pane! and indicates
Auto Load is activated.

Auto-Cycle (Optional) - Located on the lower right side of the panel and is
iluminated when the machine has been programmed for a cleaning process at
some interval when the machine has been sitting idle. The lamp will fltash when
an Auto Cycle is scheduled to run, but an existing condition prevents it's
occurrence, e.g. an interiock error, or the door is open and needs to be closed,
etc.

Idle Status - Located on the lower right side of the panel and indicates one or a
combination of functions are programmed to run while the machine is sitting idle,
e.g. bowl purge, bowl heaters, etc.

N2 OK - Located on the lower left side of the panel and indicates an adequate
nitrogen pressure has been achieved.

At Temp - Located on the lower left side of the panel and indicates the bowl heat
is at the correct temperature.

Motor ON - Located on the lower left side of the panef and indicates the motor is
running.

Rotor Up - Located on the lower left side of the panel and indicates the rotor is in
the correct upright position.

Door Seal - Located on the lower left side of the panel and indicates the door is
sealed.

Heat - Located on the lower center of the panel and when illuminated indicates
blanket heaters are on. The lamp will flash when there is a malfunction of the

blanket heaters.

Semitoo! Spin Rinser/Dryer - Rev 1.0 Page 3-6
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343
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RINSER / DRYER CONTROLS

The following buttons/switches are located on the front of the Rinser/Dryer.

Start

a. Initiates the displayed recipe beginning with step one.

Stop - Performs a dual function:
a. Stops the current process.

b. Clears efror messages after the error conditions have been corrected.

Door Toggle or Kick Switch
a. Opens the door if the door is currently closed, closes the door if it is currently
open.
41117194 Semitool Spin Rinser/Dryer - Rev 1.0 Page 3-7
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INITIALIZATION

To initialize the PSC-102 controller, select the POWER switch located on the left
hand side of the controller. When this occurs the following messages should be

seen:

1. The display check appears, with all “8"s showing on the display panel and all
LED indicators illuminated.

2. The ROM resident program check occurs and displays “CPU PASS 1”.
3 The RAM memory check takes place and displays “CPU PASS 2”.

4. Parameters (recipe, timers, SECS, etc.) are verified and “CPU PASS 3" is
displayed.
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RECIPE PROGRAMMING

Tumn the keyswitch to the Program position {key vertical). The LED under the key
illuminates to indicate Program mode. Press the SELECT (« or —)soft key to move
to the RECIPE field. The current recipe number is blinking to indicate that the cursor
is positioned her. Use the DIGIT CHANGE keys (+ and -) to choose the desired
recipe.

Press the right arrow key once to move to the STEP field. RPM, time and resistivity
show O's and all the programmable functions (rinse, dry, etc.) are all deactivated.
Recipes 1 through 8 all contain steps that are initialized to zero. Recipe 9 is
initialized to a standard recipe that may be modified by the user.

Press the right arrow key once to move to the RPM field for step one. Use the
DIGIT CHANGE keys to modify the value digit by digit. For example, to enter an
RPM of 550, depress the right arrow key once to move the blinking cursor to the
100's place of RPM. Depress the + key five times to increase RPM from 0 to 500.
Press the right arrow key once to position the cursor on the 10’s place of RPM, and
select the + key five times to increase the RPM from 500 to 550.

To program the step time, depress the right arrow soft key twice to position on the
first digit of the time field and use the DIGIT CHANGE keys to enter the desired
value in seconds. For example, to enter a step time of three minutes, depress the
right arrow key until the 100's place of the time display is blinking. Since three
minutes is equal to 180 seconds, depress the + key once to program a one in the
100's position. To program the tens place, depress the right arrow key once. Then
depress the + key until the display counts up to eight. If you have gone too far, the -
key can be used to count backward.

Position the cursor to the resistivity field to program the resistivity setpoint for the
rinse step and enter the desired value in megohms. For example, to enter 10.0
megohms, press the right arrow key to the tens place and press the + key once.

reached.

To program a rinse, move the cursor to the right until the end of the numericat
display is reached. Notice that depressing the right arrow key again causes the
rinse indicator (located in the lower area of the display) to blink. Press the + key to
select the rinse function for step one. Combinations of processes may be selected.
For example, to select a rinse with bowl purge, press the right arrow key two times
to move to Purge Bowl and press the + key. Rinse and Bowl Purge have now been
programmed. A minimum of 20 seconds must be programmed to ensure that the
probe is moistened for an accurate reading.
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3.6.7

3.7

Operation ' Section 3

To program the next step, step two, press the right arrow key to move the cursor to
the step position. Since this step has not been programmed, all the fields and
functions display zero or off default values. To enter a high speed drying process for
step two, press the + key to advance the step from one to two. Select 1500 RPM for
three minutes (180 seconds). To select "Dry”, move the cursor to the Dry indicator
and turn it on by depressing the + key.

Each recipe can have up to nine steps and any function may be programmed into
each step. In this recipe, steps three through nine are blank. Any steps having zero
times are skipped and blank steps can be interspersed with normal steps. This
would allow the process engineer to add an additional step between existing steps
without having to reprogram the entire recipe.

OPERATION MODE

When all desired recipes have been programmed on the SRD, the OPERATION
mode provides security from modification. To enter OPERATION mode, tum the
Program Keyswitch to the left and remove the key from the controller until the next
recipe programming session. In this mode, the user may only observe status
indicators and initiate process runs, recipe programming is not available in this
mode. The Program LED goes out and the display now indicates the current
selected recipe, Idie status, current rotor RPM (0), time and resistivity. The user
may position on the RECIPE field and cycle through all the recipes, using the DIGIT
CHANGE keys, but individual recipe steps are not visible in the idle state. When the
Auto Cycle timer is activated and the SRD is idle, the Auto Cycle time interval may
be observed counting down in the TIME field.
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3.8

Operation : Section 3

RUNNING RECIPES

After a recipe has been programmed, the Rinser/Dryer is ready to run. Open the
door and insert a loaded cassette of wafers. If the cassette is not full, the wafers
shouid be evenly spaced throughout the boat.

CAUTION: Engraved on the front of the rotor is the minimum wafer load
required for a balanced run. Placing a smaller foad than this
minimum risks damage to the rotor. Refer to the Balancing and
Operating Requirements for Semitool Rotors in the Installation
Section of this manual.

The recipe may be started in any controlier mode, e.g. Recipe Programming,
Service/Diagnostics, etc. However, to observe the recipe cycle through each step,
the active recipe must be selected. To begin wafer processing, close the door and
press the START button on the front of the tool.

While the Rinser/Dryer is operating, the following conditions may be observed.

« When the active recipe is selected, the current recipe step is dispiayed along
with the time remaining in that step, the actuai RPM, and the actual resistivity
reading (when applicable).

« Observe that the rotor is spinning counter-clockwise.
« During rinse cycles, DI water should be flowing over the wafer.

e Verify that the (manually operated) door is properly sealed. Applying light
pressure, pull on the door. It should not open.

« Check that the SRD switched to the dry cycle. The water manifold is purged for
approximately ten seconds. Afier ten seconds have elapsed, the purge valve will
close with a high N2 flow continuing in the dry cycle.

« Make sure there is no excessive vibration.
« Verify that rapid rotor deceleration (spin-down) occurs after the Dry cycle.

e Check that the Rotor Stop Positioner (RSP) has stopped the rotor in the correct
upright position at the end of the cycle.

« When the door seal is de-energized, open the door. Using a gloved hand, feel
inside the bowl! to ensure the SRD was heating.
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3.9

Operation Section 3

AUTO CYCLE OPTIONS (AC-10 and AC-20)

The Auto Cycle function instructs the Rinser/Dryer to clean the bowl if a recipe has
not been run for some interval (usually an hour). Auto cycle does not close the door.
The machine will not start an auto cycle if the door:is open or the controller is
interlocked. If the programmed time interval has expired, the tool will continue to
attempt starting the auto cycle, so as soon as the door is closed or interlocks are
cleared, the auto cycle will begin.

The AC-10 option gives the PSC-102 controller an additional programmable recipe
which may only be used for auto cycles. To program an auto cycle recipe, move the
cursor to the recipe field and use the DIGIT CHANGE keys to select recipe A. This
is the auto cycle recipe and is programmed exactly as a normal recipe {see Section
3.6 for recipe programming instructions). |t should be noted that the maximum RPM
for an auto cycle recipe is 300 and no greater value will be accepted in this field. To
schedule the auto cycle (after the recipe has been programmed), move the cursor to
the recipe field and continue to press one of the DIGIT CHANGE keys until “ACY
dLY” is displayed. Select the RIGHT CURSOR key once to move to the time field.
This is the time interval between the last recipe run and the scheduled auto cycle.
Enter the desired interval and use the RIGHT CURSOR to move to the ON/OFF
field, located where the resistivity is usually entered. Set this field to ON, using the +
key {the - key is used to turn the function off). When this is done, the auto cycle
status indicator (located on the lower right side of the panel) will be illuminated.
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Operation Section 3

AUTO CYCLE OPTIONS (continued)

The AC-20 option has the same capabilities as the AC-10, plus two additional

features.

1. By positioning on the recipe field and using the DIGIT CHANGE soft keys, “ACY
RUNS" allows the user to specify a certain number of runs to occur prior to
starting the auto cycle. Enter the number of occurrences (between 0 and 99)
and activate this function by selecting ON.

2. By positioning on the recipe field and using the DIGIT CHANGE soft keys, “ACY
DOOR” ailows the user to specify an auto cycle delay time based on door
closure. This feature requires a programmed delay time (from O to 99 seconds)
to be entered. When this function is enabled, the program waits for all of the
following to occur: a regular recipe (non-auto cycle) runs to completion; the door
opens and closes; and the programmed door delay time elapses. The auto cycle
door delay is meant to be used with either the auto cycle delay or runs
command.
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3.11

Operation Section 3

RESISTIVITY DELAY ALARM (for RM-20 Option)

When a resistivity is entered for a rinse cycle, the possibility exists that this value
may never be reached and the recipe step wilt not advance. For this reason, it is
recommended that the Resistivity Delay Alarm be activated. It instructs the machine
to hold in Rinse for a certain number of seconds, waiting for the machine to reach
the Resistivity Setpoint. If at the end of the programmed time the machine has not
reached Setpoint, the Rinser/Dryer will advance to the next step. The Resistivity
Display will flash to indicate that this product run did not.reach Setpoint. This error is
reset by pressing the Stop button. To activate this alarm, position the cursor at the
recipe field and press the DIGIT CHANGE soft keys untit “RES dLY” appears.
Move the cursor to the time field and enter the desired maximum rinse cycle time. A
value between 0 and 9999 seconds may be entered (with a default value of 600
seconds). Move the cursor to the ON/OFF field and use the DIGIT CHANGE keys
to activate the alarm.

IDLE STATUS FUNCTION

The Idie Status function allows the user to specify one or more functions to run while
the Rinser/Dryer is idle. To program this feature, position the cursor on the recipe
field and press the DIGIT CHANGE keys until “/DLE” is displayed. Use the Right
and Left arrow keys to select the desired functions. These functions are limited to
Bowl Heat, Purge Bowl, and "Anti Stat" (if this option is installed).
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Operation Section 3

312 ERROR CONDITIONS

3.12.1 N2 Pressure Low
When a N2 failure occurs, the process will abort and the N2 OK LED will blink to
indicate that an error occurred. The N2 error can be cleared by pressing the STOP
key or sending the equivalent command via RI-25 or SECS (l. 1t will also be cleared
automatically if a Start command is issued. If the N2 is still low, however, another
error is generated immediately.

3.12.2 Bowl Heater Not at Temp
If the Controller is unable to reach the snap switch temperature (160 +/- 15 degrees
F) within 170 seconds, the HEAT LED will blink to indicate that an error occurred.
This would normally indicate an open heater. When the temperature is too low,
selecting STOP clears this error. However, when the temperature is too high, this
indicator is cleared five seconds after closure of the switch.

3.12.3 High Bowl Temp Error
If the bow! heater is unable to cool down within 3 minutes of reaching temperature
(180 +/- 15 degrees F), the HEAT LED will blink to indicate the error. This indicator is
cleared five seconds after closure of the switch.

3.12.4 Door Failure
When one of the four door valves remains in the wrong position for ten seconds after
opening/closing the door, the DOOR SEAL LED will blink to indicate that an error
occurred. Any active recipe is aborted and if the Autoload option is on, this is also
deactivated. The door valves are all turned Off when a Door error is sensed and the
door will assume whatever position gravity takes it. Selecting STOP clears the
indicator.

3.12.5 Rotor Upright Failure
The Controller allows 15 seconds to spin-down and upright the rotor. If the motor
board is unable to accomptish this within 15 seconds, the ROTOR UP LED will blink
to indicate that an error occurred. Selecting STOP clears this indicator.

3.12.6 User Stop While in Process
When STOP is selected while a process is running, the process will be aborted and
the IDLE STATUS LED will blink to indicate the occurrence. Selecting STOP again
clears the indicator.
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3.127

User Hold While in Process

When a hold is initiated (via a SECS-Il command) while a process is running, the
process will hold indefinitely and the IDLE STATUS LED will blink to indicate the
occurrence. Selecting STOP clears the indicator.

3.12.8 User Step Advance
When a step advance is initiated (via a SECS-Ii command) while a process is
running, the process will advance to the next step and the IDLE STATUS LED will
blink to indicate the occurrence. Selecting STOP clears the indicator.

3.12.9 Carrier Not Present (when Carrier Present Option is installed)
When a recipe is initiated and a wafer carrier is not loaded in the Rinser/Dryer, the
process will be aborted and the IDLE STATUS LED will blink to indicate the
occurrence. Selecting STOP clears the indicator.

3.12.10 Resistivity Out of Range (when RM-20 Option is installed)
When the Resistivity Timeout Alarm is set and the entered resistivity for the current
recipe is not achieved, the step will automatically advance and the Resistivity display
will blink to indicate the error. Selecting STOP clears the indicator.

3.12.11 High Vibration
This problem may occur when the cassette load or rotor is unbalanced and the result
is the MOTOR ON LED will blink to indicate the error. The process will be
automatically shut down. Selecting STOP clears the indicator.

3.12.12 Motor Overtemp
When the motor overheats, the MOTOR ON LED will blink to indicate the error and
the motor will be automatically shut down. Selecting STOP clears the indicator.

3.12.13 Motor/Tach Failure
When the motor or tachometer is not operating correctly, the MOTOR ON LED will
blink to indicate the error and the motor will be automatically shut down. Selecting
STOP clears the indicator.

3.12.14 Low DI Flow
If the DI flow is not adequate within five seconds, the process is aborted and the
RINSE LED will blink to indicate the error. Selecting STOP clears the indicator.
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3.12.15

3.12.16

31217

3.13

Low or High N2 Flow

If the N2 flow is too high or low during the drying process, the process is aborted and
the DRY LED will blink to indicate the error. Selecting STOP clears the indicator.

Auto Cycle Pending (AC-10 and AC-20 Option)

When the auto cycle function is ready to run, but for some reason cannot (such as
the door is open), the AUTO CYCLE LED wil blink td indicate the error. Selecting
STOP or aflowing the auto cycle to function clears the indicator.

Bottle Level is Low (Optional)

When the Rinser/Dryer is configured to accommodate- a bottle (such as a surfactant
system), and the contents of the bottle is running low, the B LED will blink to indicate
this status. The current process will run to completidn, but no new recipe may be
initiated until the bottle is refilled. The indicator will be cleared when the bottle is
refilled.

SIGNAL TOWER

The following table lists conditions that activate each of the signat tower lamps.

Lamp Color Lamp State | Condition
RED Steady An Alarm has occurred.
YELLOW Steady Recipe is In Process.
GREEN Steady Tool is idle.
GREEN Flashing Process is finished but door has not yet been
opened.
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4.1

Options Section

RINSER/DRYER OPTIONS iINCLUDED IN THIS SECTION

v CY-20 ANTISTAT OPTION

FN-10/FW-10 FACILITY QUICK CONNECTIONS

FN-40/FW-40 FACILITY QUICK CONNECTIONS

v WR-20 WATER RECIRCULATION VALVE

QD QUICK DISCONNECT ROTOR

v BRUSHLESS MOTOR

SECS-Il INTERFACE GUIDE

VS-10 VIBRATION SENSOR

DS-50 DISPENSING SYSTEM

Semitool Spin Rinser / Dryer

9/22/95



Options Section 4

CY-20 ANTISTAT OPTION

The CY-20 Antistat is a self-contained pulsing, direct current static control system
with the ionizing needles introduced directly into the process chamber. The CY-20is
a true point of use system, ionizing the actual production environment. The unit is
only energized while the Rinser/Dryer is operating. Review your electrical schematic
set to determine when your CY-20 is energized. The CY-20 requires no
maintenance and may be quickly replaced in the event of failure.

Testing the CY-20 Antistat Unit

The CY-20 produces a high voltage, low current output; A high voltage probe, such
as the Beckman HV-211 (22 megohm input impedance) is required to measure the
CY-20 output. Output voltage should be checked by a qualified service technician at
least every six months.

Using safety ground as a reference, carefully touch the meter probe to each needle
of the CY-20. A properly functioning unit will read 3.5 KV to 4.6 KV on each needle.
One tip will indicate a positive reading and the other tip a negative reading when the
CY-20 is operating (typically enabled during the dry cycle).

If the inspection tag on the antistatic unit indicates a factory test value greater than
3.5 KV, replacement is indicated by a reading lower than 3.0 KV.

NOTE:  Early CY-20 units had factory test readings, of approximately 25 KV, If
your unit is so marked, replacement js indicated by a reading of less than 2.0 KV.
CY-20 Parts List
DESCRIPTION PART NUMBER
CY-20 Antistat Assembly (110 V) - 115R0004-01
CY-20 Antistat Assembly (220 V) 115R0004-501
O-Ring Seals 62723-06

Semitool Spin Rinser/Dryer Rev 1.0
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WR-20 OPTION

The WR-20 option provides for recirculation of DI water. When the water spray
manifoid is not in use (closed), the DI water supply is diverted through the water
valve to the facility DI water recovery system by virtue of an additional Semitoo!
valve. This circulation through the water valve reduces bacterial build-up in both the
valve and the DI water tubing.

WR-20A OPTION

The WR-20A option provides a low flow recirculation of DI water. When the water
spray manifold is not in use (closed), the D! water supply is diverted back through
the water valve to the drain box by virtue of an additional Semitool valve. This low
flow circulation through the water valve reduces bacterial build-up in both the vaive
and DI water tubing. The WR-20A option is used when there is no facility DI water

recovery system.

—
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Plunger
Adjustment Restrictor Bushing
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and turn the plunger adjustment restrictor

counter-clockwise to increase the flow rate or clockwise to decrease the flow rate.
Adjustment Slot

26250558

FRONT CROSS-SECTION VIEW

insert a small screwdriver,

Restrictor Collar

elbow.

SIDE CROSS-SECTION VIEW
Flathead Screwdriver
for Adjustment
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FW-40 / FW-40R / FN-40 OPTIONS

These control panels allow for simple and quick connections between the facility
supplies and the Semitool Rinser/Dryer. The Dl line is’ connected by means of 3/4
inch Galtek fittings and the Nitrogen line is connected by 1/2 inch Galtek fittings.
Any of these options can easily be mounted to a wall or the side of the Rinser/Dryer.

FW-40

DI water fiow rates can be monitored using the float gauge provided with this option.
Fiow rates in gallons per minute are read directly from the top of the stainless steel
float. Specified facility requirements can be achieved by adjusting the restrictor
valve. '

FW-40R

DI water pressure and flows can be monitored using the pressure gauge and flow
meter provided with this option. Fiow rates in gallons per minute are read directly
from the top of the stainless steel float, while pressures in PSIG can be read from
the pressure gauge. Specified facility requirements can be achieved by adjusting

the regulator valve.

FN-40

Nitrogen pressure and flow rates can be monitored with the pressure gauge and flow
meter provided with this option. Flow rates are measured in cubic feet per hour
(CFHY); dividing by sixty will convert this reading to cubic feet per minute (CFM). The
pressure, in PSIG, is read directly from the pressure gauge. Specified facility
requirements can be achieved by adjusting the regulator valve. This system is
capable of delivering pressures from O to 60 PSIG for flows from 0 to 25 CFM.
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SAFETY PRECAUTIONS

Read this page and section 1.0 before using the LC-5

To operate Your control successfully, these minimum safety precautions MUST be
followed to insure proper performance without injury to, the operator and damage to
motor or control. FAILURE TO OBSERVE THESE SAFETY PRECAUTIONS COULD
RESULT IN SERIOUS BODILY INJURY, INCLUDING DEATH IN EXTREME CASES.

1.

DO NOT touch any of the output terminals numbered 16,17, 18, 19 or 20 when
power is applied. The voltages at these terminals are dangerous and can produce
an electric shock. Bare wires from adjacent terminals must never be allowed to
touch one another. Terminal 15 must be connected to an external earth ground.

Always operate the control within the prescribed voltage limits.

Each model has dangerous voltages on the circuit boards and stores a high
voltage charge after being disconnected. DO NOT REMOVE THE COVER OR
ATTEMPT TO SERVICE THESE UNITS IF A PROBLEM OCCURS.

Be cautious when using the control in a 4 Quadrant mode as instant direction
changes can damage the amplifier. Read manual carefully for 4 quadrant
limitations.

Do not parallel more than one motor off of the same control.

Under no circumstances must a phase output from the control be connected to
anything other than a passive inductive load, such as a motor.

The packaged control is designed for use in a NEMA type 1 service. Direct
contact with liquids or corrosive chemicals should be avoided.

Excessive speed can destroy some DC brushless motors. Check the motor
manufacturer's specifications to ensure the maximum current and voltage output
for your control model.does not exceed their limitations.

Do not remove the connectors P1 and P2 from the control while the motor is
operating. DO NOT plug connector P2 into the control when wired to live AC

power.

10. Read Automotion's Life support Policy Section 21 for application limitations.
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PLEASE NOTE !

Read this manual entirely. Particularly -

"SAFETY PRECAUTIONS” - BEFQRE attempting to use
the LC-5 Brushiess Motor Control
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1.0

READ THIS ENTIRE
SECTION BEFORE
ATTEMPTING TO USE THE
LC-5!

To operate the LC-5 successfully, these
minimum safety precautions MUST be
followed to insure proper performance
without injury to the operator and
damage to motor or LC-5 control.

Failure to observe these

~ safety precautions could

result in serious bodily
injury, including death in
extreme cases.

Automotion's products are
not authorized for use as
critical components in life
support devices or systems
without the express written
approval of the President of
Automotion Incorporated.

1. Do not touch any of the output
terminals numbered 16, 17, 18, 19,
or 20 when power is applied. The
voltages at these terminals are
dangerous and can produce an
electrical shock and cause lethal
personal injury. The wires
connected there should never have
too much insulation removed
allowing bare wire to be exposed
beyond the terminal block. Bare
wires from adjacent terminals must
never be allowed to touch one
another when power is
applied to the LC-5 control. Ground
terminal number 15 MUST always
be connected to an appropriate
external power ground during use of
the LC-5 control.

2. Always operate the LC-5 control
within the prescribed voltage limits.
To attempt to operate outside these

bounds may result in damage to the
LC-5 control. See section 3.3

. All LC-5 models have dangerous

voltages present on the internal
circuit boards and use large
electrolytic capacitors which store a
high voltage charge after the unit is
disconnected from the power supply.
Do not attempt to service these
units if a problem occurs or
remove the cover!! First consult
section 17.0, "In Case of Trouble."
If this fails to solve the problem, call
AUTOMOTION.

. Care must be exercised when using

the LC-5 control in a 4 Quadrant
mode. Instant direction changes
under these conditions can cause
electrical damage to the amplifier.
Before using the LC-5 in this mode,
read section 13.0, "Reversing the
Motor, 4 Quadrant Operation."

. The LC-5 will control only one

brushless DC motor at a ime. Do
not parallel additional motors off of
the same LC-5 control. _

. Under no circomstances must a

phase output from the LC-5 control
be connected to anything other than a
passive inductive load, such as a
motor. This could cause immediate
damage to the LC-5 control. The
LC-5 integral current limiting control
will NOT protect the unit from
damage due to a direct short circuit to
ground, a short to the 220 VAC
power supply rails, or a phase-to-
phase short.

. The LC-5 packaged control is

designed for use in a NEMA type 1
service. Direct contact with liquids,
or corrosive chemicals should be
avoided. If it is necessary to operate
the LC-5 in an area where it may
violate these conditions, contact
AUTOMOTION for special
packaging recommendations.
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8. Check the motor's peak RPM rating.
Excessive speed can destroy some
DC brushless motors. In addition,
check the motor manufacturer’s
specifications to make certain the
maximum current limited output for
your LC-5 model will not risk
permanent demagnetization of the
motor. I the current is too high,
see Section 16.0, "Setting the
Maximum Current Limited Output,”
for details on how the upper limit on
the LC-5 may be reduced to a safe
level to match the motor’s limits.

9. Do not remove the connectors P1
and P2 from the LC-5 while the
motor is operating. This can cause
electrical arcing which can damage
the connector pins. DO NOT plug
connector P2 into the LC-5 frame -
when live AC power is wired into
the mating connector body.

2.0 Unpacking and Repacking:

When your package arrives, inspect the
shipping box carefully, and save ALL
packing materials. Contact the carrier
promptly if damage is discovered. Your
LC-5 has arrived carefully packaged
from AUTOMOTION in a static proof
bag. As you unseal this bag inspect the
contents carefully. There should not be
any loose or damaged parts in this bag.
While unpacking, if you discover any
loose or damaged parts, notfy
QUTOMOTION within two working
ays.

Compare the packing slip against all
items included in the box. Any
shortages or other inspection problems
should be reported immediately. Never
attempt to operate or power-up the LC-5
if there is any visible external damage or
if it sounds as though there are loose
materials inside the chassis.
AUTOMOTION recommends that all
packing materials be saved in case the
LC-5 ever needs to be shipped again.
Always place the LC-5 in the same static
proof bag used in the original shipment.

3.0
31

3.2

3.3

3.4

3.5

Abundant filler material should always
be placed around the LC-5 bag so that it
cannot shift inside the box.

Always insure your shipment for the
proper replacement value of its contents.
AUTOMOTION will not assume
responsibility for any returned goods
which have been damaged outside of our
factory because of improper packaging
or handling. All goods shipped to
AUTOMOTION must have prior return
authorization and be shipped FREIGHT
PREPAID.

LC-5 Product Family Specifications:
Drive type:

4 Quadrant, six step, 3 Phase, Full Wave

' PWM controlled output.

Maximum Current Limited Output:

LC-5A 325 AmpsRMS

contnuous.

4.5 Amps RMS peak*
limited.

Amps RMS
continuous.

Amps peak*
limited.

LCSB 72

10.0

*See "Reversing the Motor, 4
Quadrant Operation” for
precautionary details.

Operational Voitage Supply Range:

200 10 245 volts AC-RMS, single phase,
50/60 Hz. 260 VAC peak for 1 sec.
Automatic over/under voltage shutdown
employed. AC line inputs are MOV
protected.

PWM Operating Frequency:

Approximately 18 KHz.
Operating Temperature Range:
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3.6

3.7

3.8

3.9

3.10
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-20 to +50 degrees Celsius. Automatic
over temperature shutdown employed at
+50 degrees Celsius on heat sink. .

Storage Temperature Range:
-20 to +85 degrees Celsius.
Operating Humidity Range:

5 to 95% RH non-condensing.

Output Voltage to Motor:

Nomunally +320 volts chopped DC,
phase-to-phase. This is based upon a
supply voltage of 220 volts AC-RMS, at
full-rated continuous output amps.

Product Size:

Packaged Unit:

Height 0.25
Width 54
Depth 8.
Weight 6.

inches (23.5 cm)
inches (13.7 cm)
5 inches (21.6 cm)
25 1b. max (2.81 Kg)

Open Frame Unit:

Height  10.5
Width 3.0
Depth 6.25
Weight 3.0

Heat Sink Cooling:

inches (26.7 cm)
inches (7.6 cm)
inches (15.9 cm)
Ib. max (1.36 Kg)

External forced air cooling may be
necessary when prolonged high
amperage duty cycles are used and/or
high ambient air temperature exists. The
LC-5 will automatically shutdown
whenever the heat sink temperature
reaches approximately 50 degrees
Celsius. To restart the motor, toggle the
Start/Stop input after the heat sink has

cooled.
Speed Control:

Stock model is equipped for both
external 4 quadrant speed control or
Closed Loop 2 quadrant internal speed

3.12

3.13

3.14

3.15

3.16

regulation. The external speed control
may be provided by means of either an
analog signal from 0 to +10 volts, or an
external PWM source. See the
appropriate sections in this manual for
further details on each of these
capabilities. An optdonal +/- 10 volt
analog signal input card is available. See
Section 18.0, "Optional Equipment.”

Commutation Control:

Normally provided by three rotor
positional sensors located within the
brushless DC motor. These sensors
may be either of the Hall variety or
optical in nature. See section 7.0,
"Motor Requirements."

Commutation Code:

User selectable for either 60 or 120
electrical degrees of signal phase
displacement. See section 7.0, "Motor
Requirements.”

Additional Controls:

Start/stop, forward/reverse, dynamic
brake, variable soft start, external current
limit trip input, external signal input for
closed loop speed control. An optional
current signal output is available, but
must be configured at the factory. See
the Table of Contents for further
information.

Motor Compatibility:

Any three phase WYE or DELTA wound
brushless DC motor designed to operate
with 320 volts DC power and

possessing a minimum winding
inductance of 300 micro Henries or
greater and a minimum winding electrical
time constant of 0.5 msec. See Section
7.0, "Motor Requirements” for more
information.

Logic Control:
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3.17

3.18

3.19

All logic I/O terminals numbered 1
through 14 are electrically isolated from
the AC power. External logic interfacing
should be implemented using TTL
outputs. Simple toggle switches may
also be used. The maximum input
voltage should not exceed +24 volts DC.
See appendix for suggested wiring
hook-ups.

Dynamic Braking Limitations:

Some limitations exist in the use of the
dynamic brake. Dynamic Brake
Limitations: Maximum 4% Duty Cycle.
10 watts continnous/650Watts
intermittent. Please read Section 14.0,
"Dynamic Braking the Motor," if you
intend to use this feature.

Packaging:

Models with the subscript "P" are
packaged in a NEMA 1 type ventilated
enclosure. All others are open frame.
DO NOT PLACE ANY LC-5 IN
CONTACT WITH LIQUIDS,
ELECTRICALLY CONDUCTIVE
MATERIALS, OR CORROSIVE
CHEMICALS OR ALLOW
FOREIGN MATERIALS TO
FALL INTO THE LC-5.

If the LC-5 must be used in an
environment which violates these
conditions, contact AUTOMOTION for
special packaging recommendations.

Fuse Sizes:

When replacing a fuse, always use

properiy rated devices. For the LC-5A, |

use only a BUSS type ABC-10 or
equivalent. For the LC-5B, use only a
BUSS type, ABC-15 or equivalent. If
the LC-5 is subject to frequent power-up
conditions, a different fuse may need to
be specified.

4.0 Quick-Start Set up:

The following steps should be followed
in the order shown to complete the

4.1

4.2

proper electrical installation. Always cut
and strip only enough insulation off of
connecting wires to mate with the LC-5
terminals. Do not leave bare wires
exposed beyond the edge of the terminal
block. This would create a potential
hazard to the operator and the system
from short circuits between adjacent
terminals. NEVER MAKE
ELECTRICAL CONNECTIONS
OR WIRING ADJUSTMENTS
WITH LIVE POWER APPLIED
TO THE LC-5 CONTROL. Please
refer to FIGURE 1 for information when
performing the following installation
steps.

Step One:

Wire motor phases to proper terminals
on the LC-5 control. Use the wire sizes
recommended in Section 6.0, "Power -
Supply Requirements.” The three phase
wires should be twisted together with
approximately six twists per foot (0.3
meters).

Step Two:

Wire the rotor positional sensors into the
control. In a typical installation, there
will be 5 wires serving the sensor
assembly. They are: S1, S2, 83, + low
voltage DC power (i.e., Terminal #4,
+12 volt DC), and LOGIC GROUND
(i.e., Terminal #5).

Light gauge wire may be used, such as
24 AWG. When the distance between
the motor and the control exceeds 6 feet
(1.8 meters), AUTOMOTION
recomunends using a shielded cable for
the sensor wires. A single shield
covering the entire bundle should be
sufficient with the shield terminated
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Basic wiring installation details:

AC "HOT" oO— #17 218 Phase #1 O_l:_ltDUt
—N——60 Hz )
AC "NEUTRAL'® #16 219 [Bh
Chassis Ground 415 220 Phase #3 Output
L |
+12 Volts DC R "
Start
s #6
top
QR
Reverse
T #7
Forward .1uF e
? 1 # Brushless
ONb “ Motor
Brake ’71( 1 = #8
OFF 1 45
# o
Increase Speed P I
" B
10K Chm + o 49 . 53 C
| _]_ 73 I
.1 uF 24 +12vdel |
| 1
ILOGIC GROUND 15 z5 | LOGIC 1 : GROUND
Shielded cable.
FIGURE 1

NOTE ! LOGIC GROUND and chassis ground are NOT common with each
other and normally are kept separate from each other externally as
well. Also, be aware of restrictions involving the use of the
Forward/Reverse at high RPM's. SEE THE MANUAL FOR
ADDITIONAL DETAILS!!

Shown above is a simple open loop speed control installation. -
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4.3

4.4

ONLY at Terminal #5 of the LC-5
control. The motor end of the shield

should be left open. If unshielded wire
is used, twist these five wires together
with approximately six twists per foot
(0.3 meters).

Step Three:

Determine the proper commutation signal
phase shift required for your motor (i.e.,
60 or 120 electrical degrees) and place
the jumper located on the bottom of the
LC-5 in the proper position as described
below. See FIGURE 3 for placement
details. Units are shipped in the 120
degree mode, unless otherwise
indicated. Reference Section 7.0,
"Motor Requirements” for more
information. :

Step Four:

Decide whether you will be using either
open or closed loop speed control. If
open loop is required, use Terminal #9
as the input for this 0 to +10 volt analog
signal, which is referenced to LOGIC
GROUND (i.e., Terminal #5). A +10
volt DC signal at Terminal #9 will run
the motor at maximum current limited
RPMs. Please note that for open loop
speed control a simple external
potentiometer with a minimum resistance
of 10K ohms may be used to control
your motor RPM's. See section 10.0,
"Running the Motor With the LC-5
Control: OPEN LOOP" and Section
11.0, "Running the Motor With the LC-
5 Control: CLOSED LOOP" for details.

Your LC-5 is designed to operate in
several different speed control modes.
These include: Open loop, 1,2 0r4
quadrant speed control using a 0 to +10
volt analog signal; optional +/-10 volt
input; internal single quadrant closed
loop speed control with the tach signal
provided by the commutation sensors;
internal single quadrant closed loop
speed control with the tach signal

4.5

4.6

4.7

provided by an external encoder input;
external PWM control.

Step Five:

If you use Forward/Reverse or Dynamic
Brake controls, these ports may be
toggled by either a simple SPDT switch,
or by TT1 signal outputs from an external
electronic based control. If external TTL
signals are used, the common return path
must be connected to terminal #5
(ILOGIC GROUND).

A note of caution: The standard LC-5 is
designed to be used as a 4 quadrant drive
under controlled conditions. The energy
dissipated in the control during a
direction change can be excessive and
damaging to the LC-5 if certain
precautionary measures are not
followed. See Section 13.0, "Reversing
the Motor, 4 Quadrant Operation.”

Step Six:

With the 220 volt AC 50/60 Hz, feed
power temporarily DISCONNECTED,
wire the feeder block or the power cord
into the LC-5 control. Use the wire
sizes recommended in Secton 6.0,
"Power Supply Requirements.”
NEVER MAKE POWER
CONNECTIONS TO THE LC-5
WITH LIVE 220 YOLT AC
POWER.

Step Seven:

Before operating the L.C-5 control for the
first time, make sure that all logic control
inputs are wired correctly and that the
current drain out of Terminal #4 will be
no more than 50 mA. Whenever AC
power is first applied after a brownout or
after a momentary power interruption,
the LC-5 will require a power-up reset.
This is done by toggling the Start/Stop
input port (i.e., Terminal #6) from OFF
to ON. Please note that it is normal for
the "Power/OT Fault” LED to be lit at
power-up of after a power interruption.
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5.0

Always check the setting of the front
panel trim pots. Improper adjustment
can cause needless delays and trouble.
Review Section 5.0, "Last Minute
Check List" before operating the LC-5
for the first time.

Last Minute Check List:

(read before operating the LC-5 for the
Jirst time)
6.0
Have you connected your AC power
cables correctly? 6.1

yes no

Are all connectors snapped into place?

yes no

Have you checked your motor phase
output connections and all other wiring
to make certain there are no shorts?

yes no
Will your power source supply the
correct AC voltage?
yes no

{Remember to bring the motor speed up
gradually the first time you operate the 6.2
LC-5).

Have you adjusted the user accessible
trim pots correctly?

yes no

If you are NOT using input Terminals 6.3
#10 and/or #11, have you connected

them to Terminal #5 (LOGIC

GROUND)?

yes no

Have you read through this manual
entirely including the SAFETY
PRECAUTIONS?

yes no

If you answer "NO" to any of the above
questions, make the necessary
corrections before proceeding.

Please note, upon power up, the default
condition for Terminals #6 start/stop is
"Stop". Start/stop inputs must be
toggled to its alternate state to start the
motor.

r Requi :
Power Source: |

The power source used with the LC-5
product family must be a nominal 220
volts single phase AC service with a
nominal line frequency of 50/60 Hz, +/-
3%, and the amperage capacity for the
supply circuit must be rated at least 10
amperes above the continuous output
rating for your particular 1.C-5 model.
The voltage range must be between 200
and 245 YAC-RMS or an automatic
shutdown of the control will occur. Any
continuous supplied voltage over 245
VAC-RMS may cause damage to the
control. The AC line inputs for the LC-5
are MOV protected for very short "soft"
line transients above 260 VAC. Consult
AUTOMOTION for limitations.

AC Voltage Fluctuation:

Voltage fluctuations on the AC supply
line may adversely affect the maximum
RPM level attainable by your motor and
speed stability, especially when
operating in an open loop mode.

Wire Size:

AUTOMOTION recommends that a
minimurn wire size of 18 AWG be used
for connecting the LC-5 to both the AC
power source and to the three phases of
the motor. Use 16 AWG wire for the
motor phase connections and the AC
power connections if the individual wire
lengths exceed 6 feet (1.8 meters).
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6.4

6.5

7.0
7.1

1.2

Fuses:

The LC-5 product line is internally
fused. Should the fuse blow, always
determine why this occurred before
attempting to operate the LC-5 again.
See Section 3.19 for fuse sizes.

Line Filter:

In some noisy systems, it may be
desirable to place a line filter between the
LC-5 AC power input terminals and AC
power source. Such devices are
commercially available. Ask
AUTOMOTION for recommendations.

Motor Requirements:
Commutation Feedback:

The LC-5 control is designed to operate
with a three phase brushless DC motor.
This motor must employ either three Hall
or optical sensors for rotor positional
feedback. These sensors must be
capable of operation off of the +12VDC
supply provided by the LC-5. The
signal outputs of these sensors may use
either passive or active pull-ups. The
LC-5 DOES provide internal pull-ups.
So, if the sensors used by your motor do
not provide active pull-ups, then passive
external pull-ups of three 10K Ohm, 1/4
Watt resistors are optional, though
recommended. See FIGURE 2 for
details.

For distances less than six feet (1.8
meters), twist the sensor wires and
sensor power wires together with
approximately six twists per foot (0.3
Meter). If the distance between the
motor and control exceeds six feet (1.8
meters), use shielded wire for the
commutation sensor signal lines and the
comumnutation sensor power lines.

Electrical Characteristics:

The brushless DC motor should be three
phase with either a WYE or DELTA

7.3

wound stator. The motor inductance
should not be less than 150 micro
Henries phase-to-phase at full amperage.
The total number of poles on the rotor
assembly does not affect the
performance of the LC-5 control except
at very high RPM's.

The motor should operate with a DC
voltage power source at a miniroum of
+400 volts, and pass a Highpot test of
1KV or higher.

Phase Shift Selection:

Before operating, configure the LC-5
control to match the phase shift between
the signals supplied by the three rotor
positional sensors. You can use the LC-
5 with either 60 or 120 electrical degree
phase shift. See FIGURE 3.

To program the LC-5, see FIGURE 4
for an illustration of where to locate the
proper jumper pins on the bottom of the
chassis. All units are shipped from the
factory set for 120 electnical degrees
unless otherwise noted.

* To use the LC-5 control with
60 electrical degree signal
phase shift, place the Group 2
jumper in position "B".

* To use the LC-5 control with
120 electrical degree signal
phase shift, place the Group 2
jumper in position "A".

Please note that the three rotor positional
sensor signals coming into the LC-5
from your motor must be square waves.
When the motor is running at a constant
velocity, these signals should exhibit a
50% duty cycle.
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Typical Hall Sensor Interface

(Must be duplicated for each of the three signal inputs).

Motor él ‘> LC

; Terminal #&
Typical | [ v | (+12 volts DC,
Hall Sensor 10K Ohm | | | ! 25 mA max. load.)
Pull-up b

Optional | \ |/ ‘
¥ ' CD Terminal #1, #2, or #3.

I

L )

Magnetic Flux —
D

|
—_ .001yF | :
(R 50 WV [ Shield
Optional |
* - Terminal #5
LOGIC GROUND
Motor é—' 1C
FIGURE 2
10



Automotlon, Inc. LC-5 User's Manual

OPTIONS FOR COMMUTATION SIGNAL PHASE

RELATIONSHIPS
Phase logic levels
1 — +12 volts
S
0— Q volts
: |
b= |
S2 [
1
0| ——0I "
|

I - !

|
53 '

0-— : I e
| I [ | | I -~ Electrical degrees of
0° 60° 120° 130° 240° 360° -s;gnal phase shift

60° ELECTRICAL SIGNAL
PHASE SHIFT
Phase logic levels
1 — +12 volts
S5t
0— 0 volts
]
e |
s2 I
!
0- S
i
T 1
S3 i

0- !

—
| | I ; f | -~ Electrical degrees of
0° 60° 120° 1%0° 240° 360° Signal phase shift

120* ELECTRICAL S5IGNAL

E?ﬁai SHIFT

Note: Each commutation signal has a balanced 50% duty cycle when the motor is running at a
constant velocity.

11
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1 ~ =
l I
< = = "RUN" LED
I [ / - "POUER or OVER TEMPERATURE FAULT" LED
| @/ @ — l|—|—— "PouER ON* LED
© @ ——— || —[——— "CURRENT LIMIT" LED
: l & ——— || = | —— “SOFT START" TRIK ADJUSTMENT
& — VELOCITY SETPOINT 41" TRIM ADJUSTHENT
’ @ - “YELOCITY SETPOINT #2* TRIM ADJUSTHENT
g5 3 - "TACH GAIN® TRIH ADJUSTHERT
§.6" e - ® - "SLEW" TRIM ADJUSTHENT -
[ T~ — “CURRENT LIMIT® SETPOINT ADJUSTHENT
I
FUSE
@)
| p1
Y P2
= FRONT_VIEN
i

+ = - Gptions

®-8@ | POS. A" cROUP 1
-8 | P0S. "B JUMPER

- g-@ | P05, “c*
D““-—- e-8 POS. A" GROUP 2
8.5 T | &-@m | p0s. var  JUMPER
7‘9u
5 BOTTOM VIEX
T Y
FIGURE 4
12
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8.0 Input/Output Terminal Identification:

Tenminal  Function
Number  Descripion

1

COMMUTATION SIGNAL
S1, INPUT PORT. Digital
signal required from motor.
A 10K ohm pull-up resistor is
provided internally.

COMMUTATION SIGNAL
52, INPUT PORT. Digital
signal required from motor.
A 10K ohm pull-up resistor is
provided internally.

COMMUTATION SIGNAL
$3, INPUT PORT Digital
signal required from motor.
A 10K ohm pull-up resistor is
provided internally.

+12 VOLT DC REGULATED
OUTPUT PORT. 25 mA
maximum load. This may be
the power source for the
commutation sensors in motor
and some external logic.

LOGIC GROUND, All
external logic should be
referenced here. This port is
isolated from chassis ground
and from the AC power lines.

START/STOP CONTROL
INPUT PORT.
Approximately 4.7K ohm
input Z. This portis TTL
compatible. The maximum
applied voltage here must not
exceed +24 VDC. 0 volts
stops the control. The default
condition is STOP.

FORWARD/REVERSE
DIRECTION CONTROL,
INPUT PORT. This port is
TTL compatible. The
maximum applied voltage
here must not exceed +24
VDC. O volts enables

Temminal
Number_

10

11

me:uon

Description

"forward" motor rotation.
Default condition is
FORWARD.

DYNAMIC BRAKE
CONTROL, INPUT PORT.
This port is TTL compatible.
0 volts turns off the brake.
The default conditdon is brake
n OFF" .

OPEN LOOP SPEED
CONTROL INPUT PORT.
Requires a 0 to +10 volt
signal to set the open loop
motor speed. +10 volts
produces maximum motor
RPM's and 100% PWM
amplifier output. 0 volts
produces zero motor speed
and 0% PWM amplifier
output. The input Z is
approximately 22K ohm. The
default condition is zero
speed. (+/- volt input
optional.)

DUAL SPEED SELECT
CONTROL, INPUT PORT.
A TTL compatble port for
selecting one of two Closed
Loop speed settings. This
uses the internal single
quadrant Closed Loop speed
control. Both speed settings
are controlled through built-in
pots. The default condition
selects Velocity Setpoint #1.

EXTERNAL CLOSED LOOP
SPEED CONTROL, INPUT
PORT. This port allows for
an external signal source to
controi the internal single
quadrant Closed Loop speed.
The input Z is approximately
10K ohm.

i3
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Terminal  Function
Nupber  Description

12 EXTERNAL ENCODER/
EXTERNAL PWM INPUT
PORT. This port is TTIL
compatible. The maximum
applied voltage here must not
exceed +24 VDC. See
Section 11, 12, and Appendix
A & B for configuration
details.

13 CURRENT SIGNAL
OUTPUT PORT. (Optional).
Approximately +.05
volts/Ampere. See Section
18.1 for details.

14 EXTERNAL CURRENT
TRIP, INPUT PORT.
Whenever a digital signal is
applied here of +12 volts in
amplitude, the LC-5 stops
sourcing current to the motor.
Input Z is approximately 22K
ohms. See Section 16.0 for
details.

15 CHASSIS GROUND (.e.,
heat sink)

16 220 VOLTS AC NEUTRAL
POWER INPUT PORT.
50/60 Hz.

17 220 VOLTS ACHOT
POWER INPUT PORT.
50/60 Hz.

18 MOTOR PHASE #1
OUTPUT.

19 MOTOR PHASE #2
OUTPUT.

20 MOTOR PHASE #3
OUTPUT.

9.0 Installation; Mechanical:

Mount on a clean and flat vertical
surface. This will provide natural

10.0

10.1

convection air cooling. Notches in the
side brackets are provided for mounting
the unit. Never drill holes into or mount
brackets on the case.

Whenever the heat sink temperature
reaches approximately 50 degrees
Celsius (122 degrees Fahrenheit), the
LC-5 will automatically shut down. If
the surface temperature of the mounting
base of heat sink is around or above 50
degrees Celsius, additional forced air
cooling will be required.

Do not place the LC-5 in an environment
subject to high vibrational stress. If this
is necessary, contact AUTOMOTION.

The LC-5 model "P” unit is a packaged
device designed to conform to NEMA
type 1 standards.

Running the Motor With the L
Control - OPEN LOOP:

Set Up:

To operate the L.C-5 control in an open
loop mode means that there is not any
built-in means of speed regulation.
Rather, the speed will be governed based
upon the analog signal supplied on
Terminal #9. Other factors influencing
speed stability in an open loop mode are
the load applied to the motor, the AC line
voltage stability, and the maximum
current delivery of the LC-5 model being
used.

To set up the control for open loop
operation, examine FIGURE 4. Locate
and adjust the Velocity Set #1, Velocity
Set #2 and the Tach Gain pots fully
counter-clockwise. These three pots are
approximately 17 mmn devices and to
adjust them will produce a noticeable
"click” when they are at the fully CCW
or CW extremes. Also decide how
much, if any, "Soft Start" time is
needed, and how much current limited
output is required. Refer to Section
16.0, "Setting the Maximum Current

14
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10.2

Limited Output” and Section 15.0,
"Using Soft Start."

Speed Control:

To control the speed a ¢ to +10 volt
signal must be applied to terminal #9.
This variable analog voltage should be
referenced to Terminal #5 (LOGIC
GROUND). The amplitude of the
analog voltage applied to Terminal #9
linearly modulates the duty cycle of the
PWM controlled output voitage to the
motor windings.

At 100% duty cycle modulation the
motor will rotate at maximum speed. If
the motor is unloaded, the speed will
only be limited by the peak-to-peak
voltage applied to the motor which is a
nominal +320 volts. If the load upon the
motor increases enough to cause
excessive current to be drawn, the PWM
duty cycle will automatically be reduced
to limit the peak current level, causing
the speed to fall off.

The Appendix shows several examples
of how an external speed control may be
provided in the open loop mode.

Before running the motor, pre-select the
commutation phase code, set the motor
drive direction by using Terminal #7,
and disable the Dynamic Brake by
applying O voits to Terminal #8.
Limutations apply for rapid direction
changes at rotational speeds above 1000
RPM. See Section 13.0, "Reversing the
Motor, 4 Quadrant Operation.”

Remember, upon initial power up, the
LC-5 default condition is start/stop
control in the stop condition, and the
dynamic brake is off. The start/stop
input must be toggled to its alternate state
to start the motor.

To start the control, Terminal #6 must be
activated by a +5 volt TTL signal. Now
the analog voltage may be increased on
Terminal #9. If the motor is wired
correctly, it should begin to turn slowly,

11.0

111

but smoothly, as the analog voltage
increases at Terminal #9. Also wire
Terminals #10 and #11 to Terminal #5
(LOGIC GROUND) if the internal
closed loop speed control is not to be
used. When running in the open loop
mode, the signal applied to Terminal #9
proportionally controls the amount of
modulation applied to the motor.
However, the speed of the motor in the
open Joop mode will NOT necessarily
vary in direct proportion to the voltage
applied to terminal #9.

ing the Motor With the L
Control - CLOSED LOOP;

Set up:

To operate in a closed loop mode the
speed is regulated through a means of
feedback control. This feedback system
will automatically try to compensate for
fluctuations in either the motor load or
the supply voltage, which would
otherwise change the speed.

The built-in closed loop speed control
system on the LC-5 is 2 quadrant only.
If the motor speed should overshoot the
setpoint or if there is an overriding load,
the control will not produce a negative
torque on the motor to slow it down,
Rather, the LC-5 will simply stop
sourcing power to the motor untl the
speed drops. More elaborate 4 quadrant
performance may be achieved with the
Forward/Reverse and Dynamic Brake
functions, however, certain limitations
apply. AUTOMOTION does not
recommend toggling the
Forward/Reverse line while under closed
loop control unless the Current Limit pot
setting is set midway. (i.e., 8 turns off
fully CCW). The built-in closed loop
speed control system on the LC-5 is
designed for 2 quadrant velocity loop
control only.

15



Automotion, Ine. LC-5 User's Manual

11.2

The built-in closed loop speed control
system on the LC-5 allows two options
for creating a tachometer signal
necessary for speed regulation. They
are:

1. Hall Signal feedback
2. External encoder feedback

The Hall signal feedback is provided by
the motor. It is not as effective as a high
resolution encoder at low speeds or
where tight speed regulation is required
(< /- 1%).

In general, the Hall signal approach is
suitable for speeds above 350 RPM. To
select the Hall signal feedback mode,
place the jumnper in Group 1 in position
"A". Place it in position "B" to select the
external encoder feedback mode. Speed
stability with either approach is
influenced by the setting of the Tach
Gain pot, the Slew pot, the load, and the
total dynamic speed range of the motor.
To control the closed loop speed, the
LC-5 allows two options. They are:

1. Internal speed pots
2. Externally supplied voltage reference

Use of Internal Speed Pots:

To use the internal speed pots, note the
front panel layout in FIGURE 4. There
are two on-board pots used for setting
the closed loop speed. They are
designated "Vel. Set #1" and "Vel. Set
#2." With a TTL logic level "0" input on
Terminal #10, pot #1 is automatically
selected as the primary speed control
pot. "Vel. Set #2" is your secondary
speed control pot selected by a TTL logic
level "1" input on Terminal #10. Both
pots are 17 tur devices with full CW
producing maximum speed. The
maximum allowable voltage input on
Terminal #10 is +24 volts DC and the
minimum voltage input is -0.3 volts DC.

The maximum speed level using pot #2
can never exceed the speed setting for
pot #1. These two pots can be used for

113

11.4

dual RPM level shifting while under
closed loop speed control. Just
remember to select the desired pot using
Terminal #10 as described above.

Use of an External Voltage
Reference:

To supply an external reference voltage
to set the closed loop speed, adjust both
pot #1 and pot #2 to their fully CCW
positions. A noticeable "click” will be
heard. Use Terminal #11 as the input
port for this externally supplied signal..
The signal amplitude applied to Terminal
#11 should range from O to +10 volts for
full range control. The maximum
voitage should not exceed +12 volts or
be less than -0.3 volts. When Terminal
#11 is not in use it should be Jeft
disconnected or strapped to Terminal #5
(LOGIC GROUND). After the Tach
Gain Pot is adjusted, the voltage span to
attain full speed may become very
narrow. External scaling may be
effected through the use of a series
resistor with terminal #11.

Tach Gain and Slew Adjustments:

When using closed loop control, the
proper adjustment of the tach gain pot
will impact the performance of the motor
under changing load conditions.
AUTOMOTION recommends that,
initially, the tach gain pot, which is a 17
turn device, be set approximately
halfway. This establishes a moderate
tach gain. Higher or lower gain may be
needed later, depending upon the desired
system response and stiffness. In
general, a higher tach gain setting will
provide for a lower speed drop as the
motor load increases.

If the motor vibrates, or the speed is
erratic, the LC-5 could be in a current
limit mode or there could be too much
system gain, or poor loop compensation.
One possible solution 1s to adjust the
slew pot to reduce the loop response
(i.e., CCW). If the LC-5 is in a current
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120

limit mode the "Current Lirnit” red LED
will glow.

The slew pot helps produce a lag in
overall loop response when operating
under closed loop conditions. This pot
should be left in the fully CW position
for the fastest loop response. Before
operating the LC-5 under intemal closed
loop control disconnect any input
connection to Terminal #9. It could
prevent proper performance of the
internal closed loop system. Please refer
to Appendices for additional information
and suggested wiring connections

xternal PWM d Control:

An external digital PWM signal can be
used to control the output modulation to
the motor. If one is used,
AUTOMOTION recommends that the
base frequency be no higher than 20
KHz.

To set-up external PWM, place the LC-5
in the Stop mode. Next, strap Terminal
#9 to Terminal #4. Examine FIGURE 4
to locate and place the Group 1 jumper in
position "C". The external PWM signal
source must be fed into the LC-5 via
Terminal #12. This signal source should
be TTL compatible.

The logic inside the LC-5 is positive
true. A logic high level for the PWM
signal translates into an ON condition in
the output amplifier. The external PWM
source will have complete speed control
over the motor except when the output is
in a current limited state. Whenever the
motor goes into current limit the LC-5
will antomatically limit the output
modulation and override the external
PWM source.

If the motor goes into a current limit
mode, the Current Limit LED on the
front panel will glow. The brighter the
glow, the higher the peak current draw.
Precise speed may be difficuit to
maintain when operating in a current
limit mode.

13.0

14.0

Reversing the Motor, 4 Quadrant
Operation:

The LC-5 control permits the reversal of
the motor while in motion. However,
some discretion is required when under
closed loop or operating above the 1000
RPM level. Please refer to Appendix for
additional information and suggested
wiring connections.

A 4 quadrant drive means the motor and
control can produce a.negative torque
which opposes the direction of shaft
rotation. This negative torque is limited
by the maximum output current and the
torque constant of the motor. This
operation is different than dynamic
braking since the effects of negative
torque by dynamic braking decrease with
lower shaft speeds.

Under closed loop control, if the motor
is to be subject to direction reversals
AUTOMOTION requires that the
Current Limit setpoint be reduced,
unless the heavy duty 4 quadrant +/- 10
VDC Analog Input option has been
installed. Looking at the front panel find
the Current Limit pot. This pot should
be adjusted for a halfway position
(approximately 6 tumns off the fully
CCW position).

Dynamic Braking the Motor:

When it is desirable to dynamically brake
the motor, Terminal #8 should be
toggled to a TTL logic "1" level. The
maximum signal amplitude allowed here
is +24 volts.

To release the dynamic brake pull
Terminal #8 down to LOGIC GROUND
potential as found on Terminal #5 or
apply a TTL logic "0" level signal. Do
not take the voltage on Terminal #8
below LOGIC GROUND potental,
which is O volts.

17
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In order for the dynamic brake to be
fully effective, the voltage on Terminal
#9 during the braking cycle must be +10
volts DC. Any voltage less than +10
volts DC will begin to diminish the
effectiveness of the dynamic brake. This
has the benefit in allowing the
deceleration rate to be controlled.
However, the effect of the brake drops
off rapidly with voltage levels much
below +9 volts DC on Terminal #9
during a dynamic brake cycle.

The standard dynamic brake feature can
absorb energy at a rate of 10 Watts
continuously and 650 Watts
intermittently. This translates into a
maximum duty cycle rate 4% ON and
98% OFF, or 6 Seconds ON and 150
Seconds OFF. If higher rates are
required, consult AUTOMOTION.

15.0 Using Soft Start:

The LC-5 control has a built-in Soft Start
feature. This permits the acceleration
rate for the motor o be controlled. To
locate the Soft Start pot, refer to
FIGURE 4. When adjusted to the
maximurmn setting clockwise, the motor
will accelerate at the slowest rate.
Acceleration at this rate may take 60
seconds or more to reach setpoint speed.
When the Soft Start pot is set for the
minimum setting (i.e., maximum
acceleration) it must be in the fully
counter-clockwise position. This pot is
a 12 turn device.

The Soft Start feature is useful in
accelerating delicate loads up to running
speeds. The Soft Start feature is only in
effect after the Start/Stop input signal on
Terminal #6 is toggled. Once the Soft
Start cycle times out, it cannot be
repeated until the Start/Stop input is
again toggled OFF and back ON.

16.0

17.0

Setting the Maximum Current
Limited Qutput:

The Current Limit pot located on the
front panel of the LC-5 (See FIGURE 4)
is used to set the maximum current
limited delivery from the LC-5 control.
The peak current output will reach a
maximum level after approximately 17
full CW turns on the Current Limit pot.
The relationship between the actual
current limit and the pot setting is linear.
When the LC-5 is in a current limit
mode, the "Current Limit" red LED will
glow. Should the rotor of the motor
ever become firmly locked during a run
condition, the LC-5 will automatically
shut down after a few seconds and the
"Current Limit" red LED will glow
brightly. To restart the LC-5, the
Start/Stop input must be toggled from
OFF to ON.

You can remotely control the trip level of
current limit by feeding a digital pulse
signal, between 2 and 10 uSec. in
duration, into Terminal #14. This signal
must be +12 volts in amplitude as
referenced to Terminal #5 (LOGIC
GROUND). When a +12 volt digital
pulse with a fast leading edge is applied
to Terminal #14, the LC-5 will turn off
output amperage to the motor until the
next cycle begins on the internal 18 KHz
PWM oscillator.

This is useful when used in conjunction
with the Current Signal Output Option
which can be ordered with the LC-5.
The combination of this option and a
simpie comparator circuit will allow the
user to remotely control the current limit
setpoint,

In Case of Trouble:

Should your motor and LC-5 control not
perform properly after following the
installation and operation procedures,
read through this list of symptoms.

18
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17.1 Symptom 1:

Running the motor in the open loop
mode nothing happens (i.e., the rotor
does not move at all once power is
applied).

* SOLUTION *

Check that only the Green LED:s are lit.

~ If all LED:s are off, check that the AC
power supply connections are correct
and that 220 volt AC power is applied.
Check the fuse.

If the fuse is blown check each output
connection for shorts or otherwise
improper wiring. If the fuse blows a
second time contact AUTOMOTION
immediately.

Should any red LED:s be lit, see the LED
diagnostics chart for advice. The motor

will not run in the open loop speed
control mode without a voltage above

LOGIC GROUND up to +10 volts being
applied to Terminal #9. Try toggling the
Start/Stop input port, Terminal #6, first

to 0 volts DC and then to +5 voits DC.
Remember that a 0 volt DC signal is
required at the Dynamic Brake input
port, Terminal #8. Both closed loop

speed control pots, Vel. Set #1 and #2,
must be set FULLY CCW and the Tach
Gain pot must be set FULLY CCW in .
order to attain full open loop rotor speed.

Note that all external logic control
signals applied to the LC-5 must be
referenced to Terminal #5 (LOGIC
GROUND).

Are the three motor phase output
connections connected?

Are all of the LC-5 wiring connections
placed into their respective terminals
securely?

Are the front panel connectors snapped
into place securely?

Check your three rotor positional

sensors for proper electrical connections

17.2

and check that you have properly
selected your sensor signal phase angle.
Are the three rotor position sensor
signals, designated S1, 52 and $3, of

per amplitude? (i.e., +12 volts DC
for a "1" state and 0 volts for a "0" state.
See FIGURE 3). The Appendix
contains suggested wiring connections
for several popular brushless motor
manufacturers.

Symptom 2:

When running the motor without a load,
the operating current seems to be
excessive, or the motor vibrates at low
RPM. Alternatively, the motor must be
hand-tumned to start rotation.

* SOLUTION *

Check the position of your commutation
sensors located within or upon the motor
frame. They must be adjusted for
optimum commutation efficiency.

Rotate the sensor assembly a few
degrees both CW and CCW relative to
the stator and again try running the
motor. If the current begins to increase
or decrease, the sensor assembly may be
misaligned. Adjust it accordingly to
reduce the unloaded current drawn and
improve commutation efficiency.

When the commutation is properly
"NEUTRALIZED," the motor will run at
the same RPM in both directions while
unloaded using a constant speed control
signal into Terminal #9.

Has jumper Group 2 (See FIGURE 4)

been properly programmed to select
either 120 or 60 degree phase shift for

the commutation signals?
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LED Diagnostics Chart

For use in conjunction with Figure 4.

LED Status
RUN POWER CURRENT | POWER/OT L
ON LIMIT | FAULT Condition
off ON off off AC power applied. Unit on standby.
OoN ON off off Qutput power aPplied to motor.
Unit in a "RUN"' mode.
ON ON ON  off Motor running in a current limited
dimly state. Peak current excessive.
ON ON oN off Locked rotor shutdown state. The
bright LCS5 has automatically shutdown.
ON ON off ON The LCS has experienced a brownout,
a sustained overvoltage, or high temp.
off off of f 0ff Either no'115 Vcﬂ@ AC power is applied
or there is a logic power fault.
IT IS MORMAL FOR THE "POWER/OT" FAULT LED TO BE ON UPON
INITIAL POWER-UP.
FIGURE 5§
NOTE! See the manual for additional details on each individual condition listed in the chart

above,

.
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17.3

17.4

Symptom 3:

The rotor jerks erratically back and forth,
or the motor vibrates while in motion.

* SOLUTION *

Are motor output phase connections
connected and in the correct order? Also
perform the same check upon the three
rotor positional sensor connections.

Has jumper Group 2 (See FIGURE 4)
been properly programmed to select
either 120 to 60 degree phase shift for
the commutation signals?

Check the dynamic balance of your
motor and load.

I you are using internal closed loop
speed conwrol, try reducing the slew pot
setting or reducing the tach gain setting.
See Section 11.4 for details.

Symptom 4:

When running the motor, the rotor hums
and moves very little or not at all.

* SOLUTION *

Check status of all LEDs. If they are all
OFF, read symptom #1 carefully or
compare status with the LED Diagnostics
Chart.

Disconnect all power from the LC-5
control and try to free spin the rotor.
Does it bind or feel excessively stiff?
Investigate for possible motor bearing
misalignment or damage.

Is the load which is coupled to the rotor
shaft excessive or binding? Check this
carefully. Try running the motor
without the load.

Are there any commutation dead spots?
Monitor the signals from the three rotor
positional sensors, designated S1, S2
and S3 one at a time. Use a voltmeter

17.5

17.6

with power applied to the drive then
slowly rotate the motor shaft by hand
through one complete revolution. Each
transition to a "1" state should produce a
+12 volt DC signal into the appropriate
LC-5 input terminal. Each transition to a
"(" state should produce a near 0 volt
signal into the appropriate LC-5 input
terminal. Contact AUTOMOTION for
details. Check solution for Symptom 3.

Symptom 5:

When the motor begins to accelerate the
control shuts down and the motor coasts
1o a stop. The "Power/OT Fault" red
LED comes one.

*SOLUTION*

The AC line voltage may be low. Check
this carefully.

Symptom 6:

When attempting to run the motor, the
"Power/OT Fault" red LED comes on
and/or the motor shuts down.

* SOLUTION *

Check your supply line voltage. If it is
below 200 volis AC or above 260 volts
AC the control will shutdown
automatically. Check the temperature of
the LC-5 chassis. If it is near or above
50 degrees Celsius (122 degrees
Fahrenheit) the control is too hot and
will shutdown automatically.

Check your 220 VAC supply line for
severe line transients or surges with high
peak voltages. It may be necessary to
add an external line filter. Contact
AUTOMOTION for suggestions.
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17.7 Symptom?7:

17.8

17.9

‘When dynamically braking the motor,
the "Power/OT Fault” red LED comes on
and the motor shuts down.

* SOLUTION *

The duty cycle of the dynamic brake may
be excessive. Reduce the frequency of
braking if possible. Otherwise an
auxiliary braking resistor may need to be
installed. Contact AUTOMOTION for
assistance.

Symptom 8:

The dynamic brake has little effect in
slowing the motor.

* SOLUTION *

When the dynamic brake is applied,
check the voltage at Terminal #9. This
voltage needs to be +10 volts DC. See
Section 14.0 for details.

Symptom 9:

When running motor under closed loop
control, the speed is not stable.

* SOLUTION *

Check the "Current Limit" red LED. If it
is glowing then the motor is drawing
enough current while spinning to force
the drive into a current limit mode. This
can adversely affect speed stability
because the motor is being starved for
sufficient current to operate. Set the
Current Limit pot at its maximum CW
limit. :

Check the load upon the motor. Is it
excessive or binding? Does the motor
shaft spin freely when the external load
is removed? The load upon the motor
shaft may be excessive and more power
may be required than either the LC-5 or
the motor can deliver. Check the
solutions for Symptoms 2 and 4.

18.0
18.1

18.2

If the above steps fail to correct the
problem, contact AUTOMOTION. DO
NOT attempt to service the LC-5
control. To do so will immediately void
the warranty.

Current Signal Output Option:

The optional current signal output feature
must be configured at the time of
purchase and cannot be added in the
field. This option produces an analog
signal output which is proportional to the
delivered amperage through the motor.

The calibration factor for this analog
signal is approximately +.05 volts per
Amp. There is a built-in offset voltage
of approximately +6 volts DC. The
amperage signal will ride on top of this
offset voltage. Some low pass filtration
may be needed for this signal because
the drive's 18 KHz chopping rate will
cause this signal to have some high
frequency ringing upon it. The
appropriate time constant for this filter
will vary depending upon the
application. AUTOMOTION will be
pleased to provide application support if
needed.

The maximum load impedence on
Terminal #13 should be no less than
10K ohms.

Refer to Section 8.0, "Input/Output
Terminal Identfication,” and FIGURE 6
for additional information.

+/- 10 Volt Analog Control Option:

The 1.C-5 may be purchased with an
option to permit the user to use an
external +/- 10 Volt signal to control the
motor velocity. If your drive is
equipped with this option, your +/- 10
Volt control signal must be coupled into
Terminal #9 on the LC-5. Please note
that Terminal #9 is the open loop input.
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Use of the optional current signal output feature.

[E;'LC
+ L
- ~+12 volt DC/25 T max. load ) Terminal %

D Terminal #14

~onditioned O——T—1T\ Wide band op amp

crent Signal
wutput,0.1volt/amp

i

- Terminal £
10K LOGIC GROUND
Current limit Offset Control |;
Setpoint.

FIGURE 6

10K
Ji A% {____) Terminal #13

100 pF

!
wn

Suggested method for current loop feedback.
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port for the LC-5. The speed may then be
throttled and the direction of rotation controlled
by using a singular bipolar analog signal into
Terminal #9 when using this option.
However, the LC-5 will NOT regulate speed
under varying load conditions when using this
option. The user must provide for the closed
loop speed regulation in their external system
hardware. When the LC-5 is equipped with
this option the following pots are disabled
permanently:

VEL. SET #1

VEL. SET #2

TACH GAIN

- SLEW

This means that the L.C-5's on board 2
quadrant speed control system is non-
functional. :

To use the LC-5 when equipped with this
option, the absolute amplitude of the applied
signal on Terminal #9 controls in direct
proportion the amount of applied voltage
modulation to the motor. This means 0 Volts
translates into 0% PWM output, 5 Volts
absolute translates into approximately 50%
PWM output and 10 Volts absolute translates
into approximately 100% PWM output to the
motor.

The level of applied modulation may or may
not vary the speed of the motor in a linear
fashion. Linearity is a function of a number of
factors, such as motor design and motor load.
This is why if precise speed control is needed,
an external speed regulator systern is required.

The input impedance looking into Terminal #9
on the LC-5 equipped with this option is
approximately 4.7 Ohms. The polarity of the
applied signal into Terminal #9 controis the
direction of shaft rotation. The relative
direction of shaft rotation for positiveor .
negative signal polarity may be programmed
into the LC-5 by the user if a jumper wire is
connected between Terminal #7 and either
Terminal #4 or Terminal #5. Do NOT ever
short Terminals #4 and #5 together.
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19.0 Custom Features Section
If your unit included any non-standard, custom
features; they would be listed here.

25



Automotion, Inc. LC-5 User's Manual

20.0 Warranty:

AUTOMOTION INCORPORATED
hereinafter referred to as the
"Company,” warrants its products for a
period of 1 year from date of shipment to
be free of defects caused by faulty:
material or inferior workmanship. The
liability of the Company under this
warranty extends to the replacement,
repair, or issuance of credit, at the
Company's option, for any of its
products which are returned by the initial
Purchaser during such period, provided:

The Company is promptly notified in
writing upon discovery of such defects
by Purchaser.

The defective product(s) is returned to
the Company after the Company has
issued a Return Authorization Number,
with all return transportation charges
prepaid by Purchaser.

The Company's examination of such
product(s) shall disclose to its
satisfaction that such defects exist and
have not been caused by improper
installation, neglect, repair, alteration,
misapplication, or accident caused by the
Purchaser.

Under no circumstances shall the
Company be liable for collateral or
consequential damages of any nature
incurred through the use of our
products.

21.0 Life Support Policy:

AUTOMOTION'S PRODUCTS
ARE NOT AUTHORIZED FOR
USE AS CRITICAL
COMPONENTS IN LIFE
SUPPORT DEVICES OR
SYSTEMS WITHOUT THE
EXPRESS WRITTEN
APPROVAL OF THE
PRESIDENT OF AUTOMOTION
INCORPORATED.

As described herein:

Life support devices or systems are
devices or systems which, (a) are
intended for surgical implant into the
body, or (b) support or sustain life, and
whose failure to perform, when properly
used in accordance with instructions for
use provided in the User's Manual and
in the labeling, can be reasonable
expected to result in a significant injury
to the user.

A critical component is any component
of a life support device or system whose
failure to perform can be reasonably
expected to cause the failure of the life
support device or system, or to affect its
safety or effectiveness.
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22.0 Appendices:
Appendix A:

Suggested method for external logic contro!l interfacing.
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Appendix B:

Use of an external input signal with an external closed loop speed reference signal input.

hlLtR

External encoder Oper

signal input.

vV

+SML
# t

ria' LC

L

) Terminal

) Terminal

_ CD4GS50BC Buffer
v
i

R }—f\/‘:t'

—(_ ) Terminal

External PWM signal O
source for controlling
the closed loop speed.

|

LOGIC GROUND O

The signal input at Terminal #12 may be TTL.

LEPIC

A buffer

such as the (D4050BC is recommended but not mandatory.
The maximum signal amplitude that can be applied to
Terminal $#12 is +12 Volts. :

NOTES: The input impedence of Terminal #11 is 10K ohm. Therefore, both the low pass
filter time constant required to smooth the incoming PWM signal and the peak
signal required. A buffer amplifier between the RC filter and Terminal #11 may
be needed. The signal source coming into Terminal #11 need not be just from a
PWM generator. An analog source may be used directly.

Check the Group 1 jhmper setting if an external encoder signal is to be used.
See Secton 11.0 for details.
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APPENDIX C:

Motor Phase Commutation Sequence and Input/Output State Tables:

The following tables may be used to understand how the feedback signals from the three
rotor positional sensors are decoded and subsequently energize the output phases of the LC-
5 control.

In each table a "1" designates a + or "high" logic signal level. Conversely, a "0" designates
a "low" logic signal level. For correct signal transition recognition, all + or "high” logic
signal levels must match, but not exceed, the amplitude of the voltage available on Terminal
#4 of the LC-5 control. AUTOMOTION recommends that the output voltage source
available at Terminal #4 be used to power your external rotor positional sensors.
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APPENDIX C: Continued
I/O State Table; 60 Electrical Degree Commutation Signal Phase Shift:

Forward Motion Reverse  Motion
Current Source  -Current Sink +Current Source  -Current Sink
S1 S2 83 Output Enabled  Output Enabled Output Enabled  Output Enabled
¢ O 0 Phase 2 Phase 1 . Phase 1 Phase 2
1 0 0 Phase 2 Phase 3 Phase 3 Phase 2
1 1 0 Phase 1 Phase 3 Phase 3 Phase 1
1 1 1 Phase 1 Phase 2 Phase 2 Phase 1
0 1 1 Phase 3 Phase 2 Phase 2 Phase 3
¢ 0 1 Phase 3 Phase 1 Phase 1 Phase 3

I/O State Table; 120 Electrical Degree Commutation Signal Phase Shift Mode:

Forward Motion Reverse  Motion
Current Source  -Current Sink +Current Source  -Current Sink
§1 S§2 83 Output Enabled  Output Enabled Output Enabled  Qutput Enabled

0 0 1 Phase 2 Phase 1 Phase 1 Phase 2
1 0 1 Phase 2 Phase 3 Phase 3 Phase 2
1 0O 0 Phase 1 Phase 3 Phase 3 Phase 1
1 1 0 Phase 1 Phase 2 Phase 2 Phase 1
0 1 0 .Phase 3 Phase 2 Phase 2 Phase 3
0 1 1 Phase 3 Phase 1 Phase 1 Phase 3
Please Note: The Dynamic Brake input port, when enabled, will activate current sink

outputs and disable all current source outputs. By applying a 0 to +10 volt DC analog signal to
Terminal #9, the rate of braking may be throtted. See Section 14.0, "Dynamic Braking the Motor,"
for additional details.
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23.0 Addendum
23.1 Cable Requirements

The phase output cable should have
a maximum distributed capacitance
of 100 pF/ft (328 pF/meter) uptoa
total of 1000 pF.

Total capacitance being the sum of
phase to phase and phase to ground
(shield) capacitance. If cable Josses
are higher, compensating line in-
ductor’s may be required. Contact
Automotion for application assis-
tance.




LC Application Note #100

Using the Automotion AUTOPAC DC Brushless Motors
with the Automotion LC Control

The following table may be used to properly maie the wiring connections between Automotion AUTOPAC DC brushless motor
and an Automotion type LC brushless motor control.

If the color code listed below does not correspond with that available on the motor, please contact Automotion prior to applying
power to the control

Automotion Terminat Label Motor Lead Label
Phase 1 Heavy gauge
ORANGE wire
Phase 2 Heavy gauge
RED wire
Phase 3 Heavy gauge
BROWN wire
L} ) Light gauge
BLUE wire
52 Light gauge
& BLACK wire
83 Light gauge
YELLOW wire
Regulated voltage Light gauge
out put port VIOLET wire
Logic Ground Light gauge
GRAY wire
Note: The additional two (2) heavy gauge white wires are the built-in thermal protector. The light gauge red wire is for the
thermal protector pull up .

LC Application Note #102

Using the Pacific Scientific BL series of DC Brushless Motors
with the Automotion LC Control

The following table may be used to properly mate the wiring connections between a BL series Pacific Scientific DC brushless
motor and an Automotion type LC brushiess motor control.

If there is any question regarding this connection, please contact the factory prior to applying power 1o the control.

Autometion Terminal Label Motor Lead Label
Phase 1 Phase T
Phase 2 Phase S
Phase 3 Phase R
S1 Sensor 1
S2 Sensor 2
$3 Sensor 3
Regulate voltage +12V
Output port
Logic Ground GND



LC Application Note #103

Using the Motronics DC Brushless Motors with the
Automaotion LC Control

The following table may be used to properly mate the wiring connections between a Motronics DC brushless motor and an
Automotion type LC brushless motor contrel

If the color code listed below does not correspond with that available on the motor, please contact Automotion prior to applymng
powet to the control :

Automotion Terminal Lahel Motor Lead Labe
For DELTA wound, 4 pole motors:
Phase 1 Heavy gauge
RED wire
Phase 2 Heavy gauge
BLUE wire
Phase 3 Heavy gauge
WHITE wire

For WYE wound, 4 poic motors:

Phase | Heavy gavge
ORANGE wire
Phase 2 Heavy gauge
RED wire
Phase 3 - Heavy gauge
BROWN wire
51 Light gauge
BLUE wire
52 Light gauge
BLACK wirc
53 Light gauge
YELLOW wire
Regulated voltage Light gauge
out put port VIOLET wire
Logic Ground Light gauge
GRAY wire

LC Application Note #104

Using the BEVKimco Brushless Motor with
the Automotion LC Control

The following table may be used 1o propery mate the wiring connections between a BEUKimco DC brushiess motor and an Automotion type LC
brushiess motor control. .

If the color code Jisted below does not comrespond with that available on the motor, please contact Autamotion prior 10 applying powerto the
control.

Automotion Terminal Label Motor Lead Label
Phase | Phase A
RED wire
Phase 2 Phase C
GREEN wire
Phase 3 : Phase B
BLACK wire
51 Sensor 1
BROWN wire
52 Senzor 2
BLUE wire
S3 Sensor 3
ORANGE wire
Regulate voltage Sensor Supply (+)
Output port YELLOW wire
Logic Ground Sensor retum (GND)
GRAY wire




LC Application Note #105

Using the Bowmar - Harowe DC Brushless Motor with
the Automotion LC Control

The following wble may be used to properly mate the wiring comections between a Bowmar - Harowe DC brushless motor and an Atnomouon
type LC brushless motor control.

It the color code listed below does not correspond with that available on the motor, picase contact Automotion prior to applying power to the
cantrol.

Astomotion Terminal Label Motor Lead Label
Phase 1 Phase C
VIOLET wire
Phase 2 Phase B
BROWN wire
Phase 3 Phase A
BLUE wire
Chassis Ground Case Ground
S1 51
Yellow Wire
S2 s2
ORANGE wire
53 53
WHITE wire
Regulate voliage +12V
Output port RED wire
Logic Ground GROUND
BLACK wire
LC Appiication Note 4106

Using the Electro-Craft ES 2002 serles of DC Brushiess
Motors with the Automotion LC Conirol

The following table may be used to propery mate the wiring connections between an ES 2002 Electro-Craft DC brushiess motor and an
Auromotion type LC brushless motor control.

If there is any questions regarding this connection, please contact the factory prior to applying power to the control.

Automotion Terminat Label Maotor Lead Label
Phase 1 Phase C
VIOLET wire
Phase 2 Phase B
BROWN wire
Phase 3 Phase A
BLUE wire
51 CHANNEL 3
WHITE wire
52 CHANNEL 2
BLUE wire
S3 CHANNEL 1
YELLOW wire
Regulate voltage ESED VDC
Oui wire
P port {(Note: Automnotion
applies +12 VDC)
ic Ground GROUND
Logic BLACK wire



LC Application Note #107

Using the Robbins-Myers BDC series 36xx DC Brushless Motors
with the Automotion LC Control

The following table may be used 10 properly maie the wiring connection between a Robbins-Myen BDC series 36xx DC brushless motor and an
Automotion type LC brushless motor control.

If there is any question regarding this connection, piesse contact the factory prior to spplying power to the control.

Automeotion Terminal Label Motor Lead Labd
Phase | Phase T
’ VIOLET wire
Phase 2 Phase S
BROWN wire
Phase 3 Phase R
BLUE wire
§1 ; HALL A
YELLOW wire
s2 HALLB
WHITE wire
3 HAILC
ORANGE wire
Reguiate voltage +5VDC
Output port RED wire
{(Note: Automotion
applies +12 YDC}
Logic Ground GROUND
BLACK wirc

LC Application Note #108

Using the Pittman Brushless DC Motor
with the Autometion LC Control

The following table may be used 1o properly mate the wiring connections between & Pittman DC brushless motor and an Automotion type LC
brushless motor control.

If the color code listed below does not correspond with that available on the motor, please contact Automotion prior 1o applying power o the
controL

Antomotion Terminal Label . Motor Lead Labe]
Phase | Phase A
BROWN wire
Phase 2 Phasc B
RED wire
Phase 3 Phase C
ORANGE wire
S Sensor 3
WHITE wire
s2 Sensor 2
BLUE wire
S3 Sensor §
GRAY wire
Regulate voliage Sensor Supply (+)
Output port VIOLET wire
Logic Ground - Sensor Remm (GND)
BLACK wire
Conmuntation Selection 120 Degrees
APPL #108-103188
Rev. 1.0



LC Application Note #109

Using the Inland Motor Corp. Brushiess DC Motor
with the Automotion LC Controt

The following table may be used 1o properly mate the wiring comections between an Inland DC brushless motor and an Automotion type LC
brushless motor control.

If the color code listed below does not comespond with that availsble on the motor, please contact Automotion prior to applying power to the
control.

Automotion Terminal Label Motor J.ead Label

Phase 1 A (Red)

Phase 2 B (Wht)

Phase 3 C (B}

si | C(Yed

52 B(Org) -
s3 A (Bm)
Regulated Voltage
Output Port Blue
Logic Ground Green

Commutation Selectation 120

LC Application Note #110

Using the Baldor BSMAF Serles Brushless DC Motor
with the Automotion LC Control

The following table may be used 1o properly mate the wiring commections between a Baldor BSM4F DC brushless motor and an Automotion type
LC brushless motor control.

I the color code listed below does not correspond with that available on the motor, please contact Antomakion prior to spplying power to the
controL.

Automotion Terminal Label Motor Lead Lahel
Phase 1 T1 (Phase A)
Phase 2 T3 (Phase C)
Phase 3 T2 (Phase B)
Sl - $1 (White)
52 52 (Yellow)
53 53 (Orange)
e o Ver (Red)
Logic Ground GND (Black)
Commutation Selection 60



LC Application Note #111

Using the Eastern Alr Devices BLDC Motor
with the Automotion LC Control

The following table may be used W propesly mate the wiring connections between an Eastem Air BLDC motor and an Automotion type LC
brashless motor control.

¥f the color code listzd below does not correspond with that svailabie on the motor, please contact Automotion prior 10 spplying power to the
control.

Automotion Terminal Label Motor Lead Label
Phase 1 | Brown
Phase 2 Blue
Phase 3 White
s1 Yellow
52 Green
s53 Gray
Regulated Voltage
Output Port Ormge
Logic Ground Black
Commutarion Selection 1200



LC Application Note #112

Using the Bodine Brushless DC Motor
with the Automnotion LC Control

The following table may be used 1o properly mate the wiring connections between a BodineDC brushless motor and an Automation type LC

brushless motor control

If the color code listed below does not comrespond with that svailable on the motor, please contact Awomotion priorto applying power to the

coatrol.

Automotion Terminat Label

Phase |

Phase 2

Phase 3
s
52
53

Regulated Voltage
Output Port

Logic Ground

Optional Encoder Feedback

Motor Lead Label
Phase A (Brown)

Phase B (Red)
Phase C (Orange)
Hall A D Connector, Pin 3
Hall B D Connector, Pin 8
Hall C D Connecier, Pin 5

Commuation Vec
D Connector, Pin 4

Commutation Common
D Comnector, Pin 9

Bodine Cable

Mode 3991

Brown

Green

Red

Black

Bodine Cable
Modd 3981

Brown (5 Conductor)
Whitz (5 Conductor)
Green (5 Conductor)

Red (5 Conductor)

Black (5 Conductor)

Note: Place the Group 1 Jumper in position "B if the motor is equipped with the 30 ppr encoder and make the following conmections

External Encoder Input

Regulated Voitage
Output Port
Logic Ground

Commutation Selection:

Channel 1 0r2
D Connector
PinlorPin2

Encoder Vee
D Connector, Pin 7

Encoder Common
D Connecior, Pin 6

607

Yellow or Orange

Not Applicable

Not Applicable

White or Green (4 Conductor)

Red (4 Conductor)

Black (4 Conductor)



LC Application Note #113

Using the MFM Technology DC Brushiess Motors
with the Automotion LC Control

The following table may be used to properly mate the wiring connections between MFM Technology DC brushless motor
and an Automotion type LC brushless motor control.

If the color code listed below does not correspond with that available on the motor, please contact Automotion prior o
applying power to the control

Automotion Terminal Label Motor Lead Label
Phase 1 ‘ Phase B
BLACK wire
Phase 2 ] PHASEC
WHITE wire
Phase 3 Phase A
RED wire
51 Sensor 3
BROWN wire
52 Sensor 1
GREEN wire
83 Sensor 2
WHITE wire
Regulated voltage +5VDC
out put port RED wire

(Note: Automotion
applies + 12 YDC)

Logic Ground GND
Black wire



>

1LC Application Note #114

Using the EG&G Torgue Systems Brushless Motors
with the Automotion LC Control

The following table may be used to properly mate the wiring
connections between Automotion's LC4 brushless DC motor control
and the EG&G Torque Systems motor.

1f there is any question regarding this connection, or if the
color code listed does not match that on Yyour motor, please
contact Automotion for assistance prior to applying power to the
control.

Automotion Terminal Label Motor Lead Label
Phase 1 Phase B
Black 22 AWG
Phase 2 Phase C
Red 22 AWG
Phase 3 Phase A
White 22 AWG
s1 S3
green 26 AWG
52 Sl
brown 26 AWG
S3 82
yellow 26 AWG
Regulated voltage (+) red 26 AWG
output port
Logic Ground (-} black 26 AWG
Chassis Ground (External Frame Gnd)

Green 22 AWG
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5.1

Maintenance Section 5

GENERAL NOTES ON MAINTENANCE

Good performance can only be achieved if the Semitool Rinser/Dryer and
surrounding areas are kept clean. Most regular machine cleaning procedures can
be performed using DI water and peroxide. For components that are excessively
dirty, the following sequence of baths or wipe-downs can be performed.

« DI water and peroxide for removal of residue build-up.

« Peroxide for bacteriological decontamination.

¢ Deionized (DI) Water for a final rinse.

« Blow dry with a Nitrogen (N2) or Clean Dry Air (CDA) supply.

The use of ultrasonic or agitated bath cleaning methods is preferred over scrubbing.
To eliminate the need for valve disassembly, purge and flush with cleaning fluids

(H202, DI Water, etc.). Some components are damaged by certain cleaning fluids.
The table below lists these components and presents the cleaning fiuids which may

be used.

Component Acceptable Cleaning Fluid
Manifold Gasket Di Water Only
Optical Sensor Reflective Surface DI Water Only
Resistivity Monitor Probe DI Water Only
N2 Cartridge Heater D} Water Only
Electrical Components Blow Clean with N2 CDA

. Any personnel servicing Semitool equipment should be skilled in maintenance

practices. Use clean tools, wear adequate protective gear, and be conscious of
maintaining a clean environment. Work should be performed in a ciean, well
ventilated area with adequate space and facilities.
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5.2

52.1

5.2.2

523

Maintenance Section 5

WEEKLY PREVENTATIVE MAINTENANCE

Rotor Removal

a.

For the standard four bolt rotor, remove the four retaining bolts and the rotor
from the bowl (see the Options Section of this manual for QD Rotor removal).
Take care when removing the rotor from the bowl to prevent scratching or
scraping the coating of bowl.

Inspect the rotor for signs of staining or corrosion. Clean with a cleanroom wipe
and peroxide/DI water solution. Inspect wafer retainer rods for excessive wear.

Bowl Inspection

Inspect Bowi for scratches, scrapes, dents and other signs of damage. Damage
of this sort can contribute to increased particie counts. |f damage is severe,
repassivation may be necessary. Contact Semitool for instructions.

Inspect the area around N2/DI water nozzles, and CY-20 port for signs of
contamination. Clean with peroxide and/or DI water if necessary.

Inspect the surface of the drive plate, if standard, or the QD drive. If unit has a
QD type rotor, inspect the exterior of the motor/bowl| seal.

Drain Tube Inspection

a. With the rotor removed, visual inspection of the Drain Tube can be carried out
using a flashlight. The tube should be clean and smooth with no signs of wafer
breakage. If the tube is contaminated, remove it and clean with peroxide/Dl
Water solution.

b. To remove Drain Tube, unfasten screws from shroud and remove shroud. With
shroud Off, loosen hose clamp on drain tube. Twist tubing to remove. Clean
tubing with peroxide/DI Water solution.

¢. Reassembly of fube is the reverse of disassembly.
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Maintenance Section 5

5.2.4  Drain Box Inspection

a. Located at the rear of the tool, remove the drain box cover from the top of the
drain box and remove the screen (trap) from inside the drain box.

b. Inspect the drain box for foreign material. Remove any material from the box. If
the inside of the box is discolored or dirty, ciean with a lint free cloth soaked with
peroxide/Dl Water solution.

c. If the drain box shows signs of recent wafer breakage, the Resistivity Monitor
Probe (if present) may have become fouled. Remove the Probe by
disconnecting the patch cord from the controlier and unscrewing the probe from
the drain box. Bits of broken wafer can become lodged in the probe. Use the
N2 blow off gun to remove this type of contamination. If the probe requires more
cleaning, proceed to the next step.
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Maintenance Section 5

5.25 C!eahing Resistivity Monitor Probe

4/11/94

Inspect the probe and drain box for sources of contamination, e.g.; broken
wafers, scale and/or blocked D} Water path. Remove foreign material from the
drain box. Any object in contact with the probe can affect the resistivity reading.
Any obstruction of water flow to the probe can cause erratic resistivity readings.

Conditions can exist that can contaminate the resistivity monitor probe, e.g.
organic contamination from fouled DI Water sources, mishandling of the probe
during inspections, etc. If resistivity indications are erratic or unusually low,
when compared to another probe, cleaning of the probe may be necessary. A
tentative schedule for cleaning the electrodes should be established. The time
interval between cleanings can be increased or decreased depending on the
nature of the process liquid or the difference between resistivity readings before
and after cleaning. To clean the probe, remove the probe from the drain box
(See 5.2.5.c). The following procedure is from Foxboro and should be
satisfactory to clean most contamination:

1. Remove the sensor from the process chamber.

2. Soak the sensor (immersed to the bushing) in 2% Micro-soap/DI Water for
thirty minutes. Solution should be stirred with a magnetic stirrer. Solution
temperature should be approximately 55° C.

3. With fresh solution, immerse electrodes to the bushing in an ultrasonic bath,
at approximately 55°C, for four minutes.

4. Repeat step three.
5. Rinse electrodes in DI Water.

6. With a fresh solution of DI Water, immerse electrodes to the bushing in the
ultrasonic bath for four minutes minimum.

7. Repeat step six above.

- i i 0
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527

528

5.29

Maintenance Section &

Window and Door Seal Inspection

a. Open the door and examine the seal area for foreign material.

b. Remove the seal if the area appears contaminated with broken wafer chips or
residue from processing. Clean the seal with peroxide/Dl Water solution and a
lint free cloth.

c. With the seal removed, clean the seal channel with peroxide/DI Water solution
and a lint free swab.

d. Reinstall the seal in the channel and wipe the exterior of the seal and window
surfaces with the peroxide/DI Water solution.

N2 Fiiter Inspection

The filter life depends on several factors, such as the quality of N2 being supplied

and machine usage. Until the user develops a time schedule for their reptacement,

the filter should be inspected regulariy.

Tubing and Fittings Inspection

a. With shroud removed, inspect surfaces and plumbing connections. Check for
abrasion of tubing that is in close proximity to metal edges.

b. Inspect pneumatic lines for tightness of connection and/or crimped hoses.

c. Reinstalt shroud and wipe down surface with lint free cloth and peroxide/Dl
Water solution. (If you are performing a Monthly or Quarterly PM, do not
reinstall shroud at this time.)

Facilities Inspection

a. Clean the machine shroud and all areas surrounding the SRD.

b. Run the SRD through four cycles to verify correct operation.

¢. Check for leaks at tool connections.

d. Verify that pressures and flows are in specification for this particular tool. (See
installation section of manuat for tool specifications.)
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6.3

5.3.1

5.3.2

Maintenance Section 5

MONTHLY PREVENTATIVE MAINTENANCE

The following steps should be performed in addition to the weekly maintenance
procedures.

Rear Bowl! Seal Inspection

Remove the Quick Disconnect Rotor, if present, following the instructions located
in the Options Section of this manual. If the standard four bolt rotor is present
see Section 5.2.1 for instructions.

Remove the motor/bowl! seal spacer.

Visually inspect all surfaces on the rear bowl seal.

Clean the cap seal and shaft spacer thoroughly with peroxide/D! Water.

Reinstall the shaft spacer.

Check the inside of the bow! for scratches or staining. Clean as needed.

Remove the cover from the bow! drain.

Rotor Drive Plate/Shaft Inspection

4111794

Clean the shaft and plate assembly with a solution of peroxide/DI Water.

Inspect surfaces for signs of wear or corrosion. If the drive shaft/plate assembly
is severely pitted or stained, repolishing may be necessary. Contact Semitool for
instructions.

Reinstall the shaft/plate assembly by inserting the drive shaft into the motor
shaft. Please note the alignment pin at the junction of the drive plate and the
shaft. The pin goes in a slot cut in the motor drive shaft to align the rotor in an
upright position in relation to the RSP.

Reposition the spacer/washer, cam (and optical encoder if equipped) on the
motor drive shaft.

Tighten the nut on the rear of the motor drive to 30 inflbs torque. This assures

proper compression of the motor drive shaft and the rotor drive shaft/drive
assembly.
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5.3.3

5.3.4

535

5.3.6

Maintenance Section 5

Rotor Stop Positioner (RSP) Inspection

a. Inspect the rotor stop positioner for damage, especially the cam and follower.

b. Ciean al! pivot points, linkage and bearings.

c. Reinstall the RSP and align according to the cam.

d. Check the rotor stop positioner for correct operation.

e. Reinstall the shroud.

Door Alignment Inspection

a. Open and close the door to check for any dragging of the window or door seal on
the bowl ring.

b. If a noticeable drag exists or the window appears to hit the edge of the bowl ring
on closing, adjustment may be necessary.

c. The height of the door can be changed by unlocking the jam nut on the lower
hinge pin. Then the hinge pin may be raised or lowered by tuming it with an
Allen wrench.

d. Be sure to lock the jam nut on the lower hinge pin when finished with this
adjustment.

Inspect All Bowl Attachments

a. Verify proper tightness of all attachments to the bowl: CY-20, if present; H20
Manifold; N2 Manifold

b. Verify the integrity of O-rings and gaskets.

Check for Loose Electrical Connections

a. Check for any loose components inside the controller and tighten as required.

b. Visually inspect all wiring.
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Maintenance Section

5.3.7  Power Supply Voltage Inspection

Check the five volt power supply inside the Rinser/Dryer controller unit. The
power supply unit should provide 5.1 + 0.5 volts.

This voltage should be measured on the CPU board. Consult schematics in the
back of this manual to locate test points on the CPU card on your particular
controller.

Check other voltages at the power supply wiring connections. Some controllers
use 12 VDC relays, others use 24 VDC.

5.3.8 DI Water Recirculation Inspection (WR-20 Option)

a.

4111794

Check the flow of DI water recircuiation. The flow rate can be set by adjusting'
the restrictor in the external valve.

The flow rate through the recirculation loop should be sufficient to prevent the
growth of algae in the manifolds.
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5.4

Maintenance Section 5

QUARTERLY PREVENTATIVE MAINTENANCE

The following steps should be added to the weekly and monthly maintenance
procedures.

1.

4M11/94

To eliminate the need for disassembling valves, they can be cleaned by back-
flushing.

Remove and clean the DI water manifolds.

Remove, disassemble and clean all nozzles. Before disassembling the nozzies,
note the original spray angles. Try to achieve the same angle when the spray
systems are reassembled. Examine the nozzles under bright light. Foreign
material can be removed by use of CDA blown back through the nozzle. Foreign
material that is particularly stuck can be removed with a small pointed object
similar to a dentists probing tool. Nozzles can also be immersed in an ultrasonic
bath for cleaning in a peroxide/DI Water solution.

Remove and clean all tubes and fittings. Empty DI Water from the DI Water filter
housing. Fill the filter housing with DI water and hydrogen peroxide (check
chemical compatibility). Program the tool for a modified recipe. A long rinse
step will be needed to allow proper rinsing of the filter, tubing and fittings.
Complete the recipe with normal dry times and RPMs. Place the tool into a
sixty-minute rinse at the maximum allowable RPM. Verify the resistivity has
returned to normal at the end of the hour. If not, repeat the rinse in smaller
increments until resistivity meets specifications. Return the controller to normal
process recipe configuration.

Remove, inspect and clean the N2 cartridge heater. Some tools may not be
equipped with this option. To remove the heater, disconnect the power
connector and unscrew the heater from the manifold. Examination of the heater
should reveal a golden brown color with a slight tint of blue. If the heater is black
or appears to be charred, this condition can contribute to high particte counts.
Replace the heater if necessary. On reassembly look inside the nitrogen
manifold for pieces of Teflon tape and other possible sources of foreign material.

Inspect the shock mounts for deterioration or damage and replace them if
necessary.

Check the N2 pressure switches.

Verify tachometer readings.
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Maintenance Section 5

5.6 PARTICLE CONTROL AND TROUBLESHOOTING (continued)

7.

10.

1.

If particle counts are still high, rinse a cassette with three wafers in a SRD with
acceptable particle counts. Remove the cassette and dry in the tool with high
counts.

If particles remain high, check the N2 line for sources of contamination.

« Remove the cartridge heater and check for deep biuing or blackening of the
heater. Either clean the heater with Scotch-Brite™, IPA and Dl water or
replace it with a new cartridge heater.

» Repeat the process in Step 7. If counts are still high, replace the P.O.U. N2
filter.

After the tool qualifies for the dry only process, run a standard recipe. If the tool
does not qualify, proceed to the next step. Otherwise, particle troubleshooting is
complete.

Remove the rotor. Check the rear bowl seal for tears. Thoroughly spray the
inside of the chamber with H202. Cilean the rotor and drive plate, if the four bolt
is present, with H202. Reinstall the rotor and run a one hour high speed rinse
(approximately 2400 RPM). Check particle counts.

If the tool is still not in spec, the following are additional tips that could cause
high particles.

o Unplug the CY20, if present. If the probes are badly deteriorated, they may
shed particles.

e Check the tightness of the mounting bolts for the N2 and DI manifold and
CY20.

¢ If none of the above recommendations work, it is possible the bowl needs
new electropolishing.

The above procedures should solve particle problems in the majority of
circumstances. Should all steps be performed and the tool still does not qualify,
consult Semitool Customer Service at 406-752-2107 in Kalispell, Montana.

4/11/94
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5.5

Maintenance Section 5

FUNDAMENTALS OF ACCURATE PARTICLE COUNTING

All

1.

4/11/94

particie count results should be verified using the following steps:

A known clean carrier must be used; either just cleaned (boil off) or just
unpacked from a sealed bag.

Use known good wafers of relatively low counts (less than 20). If wafers are too
dirty, the Rinser/Dryer will take off some particles but they will be left in the bowl.

Check the wafers to see if they are hydrophilic or hydrophobic. This can be done
by immersing the wafer in a weir. If water runs off the wafer, they are
hydrophobic. If water is retained on the wafer, it is hydrophilic. Hydrophilic
wafers are the desired wafer type.

Check the measuring machine (Surfscan, Euronka, etc.) for erratic counts by
putting the same wafer through it again. The counts should not vary by more
than two or three.

Use a control wafer in all experiments in order to verify that an increase in
particles resulted from the process in question. Use the same number of slots
and keep an accurate log of the results, noting which parameters changed.

If you follow the recorded steps for particle control, you will achieve counts of
less than 10 for 1 microns. Please note that if the machines are in a bad state
(counts greater than 200), an ovemight rinse through manifolds may be required.

The more aware you are of how to check particie counts, the more likely you are
to achieve good results with the Rinser/Dryer.

Semitool Spin Rinser/Dryer - Rev 1.0 Page 5-11



5.6

Maintenance Section

PARTICLE CONTROL AND TROUBLESHOOTING

Preventive maintenance and proper cleaning is essential for particle control.
However, a well maintained Rinser/Dryer may unexpectedly become a source of
particulate. In most cases, following these steps will solve or isolate the problem.

1. Verify the recipe sequence. Contact Semitool for recipe guidelines.

2. Check the facility pressures to ensure that the N2 and DI are set at the proper
levels. Check if any other equipment in the vicinity of the SRD is experiencing
high particie counts. Look for indicators of N2 or DI problems in that section of
the fab.

3. Check the tool for any cbvious particle sources. Typical sources are broken
wafers inside the chamber, drain tube, or drain box. [f excessive amounts of
silicon dust are present in any of these areas, perform the following steps.

e Check the D! manifold gasket for silicon dust.

e Remove the rotor and drive plate (if drive is present). Check the rear bowl
seal for silicon dust and/or tears in the seal.

« If the Rinser Dryer has a Brushed Motor, check the ferrofluidic seal. If it
appears dry, charge it, using sixty microliters of ferrofluid (one glass pipette
full). Overcharging will result in even higher particle counts and extended
cleanup time for the bowl. If ferrofluid is found in the back of the bowl, use
either lighter fiuid or heptane to clean the bowl. Pull the drain tube and clean
ferrofluid residue from inside the tube. Reinstall the rotor and run a thirty
minute high speed rinse (approximately 2400 RPM). Check the particle
count. If the unit is not in spec in a dry only process, continue high speed
rinses until the unit qualifies.

4. Perform the following steps to verify correct door operation.
e Check for door leaks while running a rinse in the chamber.

e Reduce the N2 pressure to approximately 15 PSI. With the door open, use
the port display to inflate the seal (see the Port/Bit Map in the Schematics
Section of this manual). Verify there are no pinhole leaks in the seal.

¢ Clean the door seal and window with DI water.

5. Using a new or sfightly used cassette, run a thirty minute rinse at 2400 RPM,
followed by a standard purge and dry. Run three standard recipes, then check
particle counts.

6. If particles are reduced but not within specifications, repeat Step 5. Continue
repeating this step as long as particle counts decrease.
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Bowl Surface Oxidation Procedure

When drying problems are encountered on electropolished bow! surfaces, perform
the following steps until a hydrophillic bowl surface is attained.

a. Charge the point-of-use filter with 400 m! of 30% solution H202. Run the
following extended rinse recipe.

Rinse: 1500 RPM for 999 seconds
Dry 1: 2000 RPM for 60 seconds

Dry 2: 600 RPM for 180 seconds

MMQMMWWI R e oo i In the |

b. Repeat the extended rinse recipe.

¢. Completely douse the bowl interior, rotor and carrier with 30% solution H202.
Run the following “dry only” recipe.

Dry 1: 2800 RPM for 60 seconds
Dry 2. 600 RPM for 300 seconds

d. Repeat the extended rinse recipe, from the first step.

e. Repeat steps ¢ and d, with the “dry only” recipe times increased to 120 and 600
seconds respectively.

Door Seal Replacement Procedure (VAD-DOWN ONLY)

The following steps are required to insure that the vertical auto door seal is reptaced
properly.

a. Door Position - The auto door should be in the closed position.

b. Shroud Removal - The shroud is fastened to the frame with six screws, three on
each side of the tool. Once the screws have been removed, the shroud can be
removed from the tool to expose the door mounting brackets. It is not necessary
to remove the back panel from the tool.
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5.7 GENERAL MAINTENANCE PROCEDURES

571 Drive Motor/Process Chamber Seal

Ferrofluid Seal Cartridge Assembly -- (Brushless Motors)

CAUTION: Attempts to service this assembly by other than qualified Semitool
personnel may cause seal failure. Machine damage and product

contamination is possible. Never use IPA around the seal assembly
area.

The Rinser/Dryer comes equipped with a pre-charged ferrofluid seal cartridge
assembly. The unit has been assembled at the Semitool facility by qualified
technicians and has no user-serviceable parts. No maintenance is necessary
and service iife should exceed 5 years under normail operating conditions.
Should service to this unit be necessary, contact your Semitool service
representative for assistance.

Seal Adapter Assembly -- (Brushed Motor Only)

Charging of the Ferrofluidic is unnecessary on all Direct Drive units unless the
Seal Adapter assembly is removed. The following parts are required to charge
the Ferrofluidic Seal:

o Ferrofluidic - Part # 70738-F (1cc bottle, enough for 16 changes)

s 75yl Pipettes - Part # 70738-D (100pk, includes bulb)

4/11/94

CAUTION: Do not exceed 75ul of fluid in the Ferrofluidic Seal assembly.

Excessive fluid will leak from the seal and cause contamination’ of
the chamber and product.

Certain solvents will adversely affect the Ferrofluid. Do not use any

solvents directly in contact with the Ferrofiuid or near completed
assemblies.
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57.1b Seal Adapter Assembly - (Brushed Motor Only —- continued)

The following procedure should be performed outside the Rinser/Dryer.

1. The seal adapter assembly should be wiped clean using only a dry cloth. All
excess ferrofluid should be removed from the magnet area, as shown in the
following display.

SEAL ADAPTER ASSEMBLY

FERROFLUIDIC
MAGNET

SLINGER SEAL

SHAFT SPACER

PIPETTE

MOTOR SIDE OF SEAL ASSEMBLY

[ Ferrofilidic Seal Maintenance - |

2. To charge the pipette with Ferrofiuid, carefully inset a glass pipe into the bulb.
Covering the hole in the bulb, squeeze and draw fiuid from the vial until the
pipette is almost filied. The glass pipette capacity is 75 microliters ().

3. Apply fresh ferrofluid directly to the interior of the magnetic seal from the flat side
of the seal adapter assembly {faces motor). An amount of 60 pl should be
applied at four points (3, 6, 9, and 12 o'clock) on the seal. Touching the magnet
will draw fluid from the pipette. Do not squeeze the pipette until the last touch
point. At the last point, gently squeeze the pipette to dispense the remaining 60
pl. Spinning the rotor drive after reassembly will distribute the fluid evenly and

create an airtight seal.

4. After applying ferrofluid to the seal it is recommended that the seal be
reassembled within fifteen minutes of charging. Increased exposure of the
ferrofiuid to an open environment could degrade the seal.
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KBIC Motor Control Calibration Procedures (Brushed Motors Only)

KBIC Motor Controllers are used to drive Rinser/Dryer motors. It is important that
the horsepower resistor (R21) located on the KBIC be valued appropriately (refer to
the table defining values). Proionged operation of a KBIC motor combination with
incorrect R21 values will resuit in premature failure of these components.

CAUTION: The following procedures involve operations on electrically live
equipment and should be performed only by authorized, trained
maintenance personnel.

a. Tools Required :

¢ Insulated alligator jumper ieads
« DC ammeter (O - 10 amp)
¢ Plastic hex adjustment tool

b. Ensure primary power is deactivated on the tooi prior to making any preliminary
adjustments/connections.

c. After locating the appropriate KBIC motor control within the electronics
enclosure, set the four controls as follows (refer to the KBIC Motor Control
Drawing):

Max = fully CW IR = fully CCW, then 1/4 turn CW
Min = fully CCW CL = fully CCW, then 1/4 turn CW

d. Refer to the KBIC motor control drawing (see next page). Locate the terminal
marked A+. Carefully remove the push-on wire connector attached to the A+
terminal. Using the insulated alligator clip, connect the wire removed from the
A+ terminal to the negative ammeter lead.

e. Using the second alligator clip lead, connect the positive ammeter terminal to the
A- terminal on the KBIC. Use caution to ensure no connections are contacting
metal or shorting to other components.

f. The next step is to set the CL {Current Limiting) pot on the KBIC. Apply power to
the tool. If an ammeter is not available, adjust the pot to the twelve o'clock
position. If an ammeter is to be used, observe the ammeter and turn on the
motor. Adjust the CL pot on the KBIC until the maximum startup current is
limited to five amps. This process may take several starts and stops of the

motor to accomplish.
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5.7.2

KBIC Motor Control Calibration Procedures (continued)

Section 5

g. The maximum RPM will need to be set once the Current Limiting is adjusted.
Due to the variety of products, the following assumes knowledge of user RPM

4/11/94

selection procedures.

Caution should be taken to ensure that the rotor is

removed for the Max RPM calibration. Operation of the empty rotor at full RPM
can cause the rotor to be knocked out of balance.

Using the diagnostic tests, run the motor without feedback at maximum RPM
(stamped on the rotor). Adjust RV1 of the duty cycle to the voltage converter
(P/N 14861) until the requested and actual RPM displays are equal. Set the
maximum RPM limitation by adjusting the Max RPM potentiometer on the KBIC

motor controller as follows:

240-270 = 2800 RPM
Any 280/300mm = 2100 RPM
2400/2600 = 1300 RPM
— CURRENT
cL
':E_:I"_—' ] U A @ LIMITING
H LOAD
- IR @ COMPENSATION
L2 INH2 C—
— e INHIC—3
MINIMUM
. MIN @ RPM
B +
As Pl
P2 P3
- [ } [ ]
MAXIMUM
u MAX RPM
c— @

[~ KBIC MOTOR CONTROL DRAWING - |
HORSEPOWER RESISTOR VALUE RESISTOR PIN
112 HP .18 OHM P/N 76001
1/3 HP .035 OHM P/N 60701-15
1/2 HP 025 OHM P/N 60701-20
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Maintenance Section 5

Brushless Motor Failure Checkout Procedure

To troubleshoot a Brushiess Motor Failure, check all voltages at the Automotion
Controller.

a. General Maintenance Notes

Automotion does not recommend grounding the motor to safety ground. This
induces noise in the motor controller.

When using an AC powered oscilloscope, you should NOT connect the
scope probe ground clips to Automotion pin 5. Instead, use two channels of
a dual trace scope to make a differential measurement.

Use 10x probes and set both channels to 10 VOLTS/DIV. A lower setting
may overload the scope's pre-amps.

Select DC on both channels and set TIME/DIV control to § ms.

Set channel B to INVERT mode and vertical mode to ADD with channels A
and B OFF.

Put both channel probes on Automotion pin 5 (motor ground). The probe
grounds may be connected to safety ground or left floating.

If the two probes are matched you will see a flat line (channel A - channel B).
If the signal is not a flat line you will need to adjust the variable gain of one of
the channels to match the probes as closely as possible.

Leave the channe! B probe on Automotion pin 5 as reference.

Use the channel A probe to measure the signals you need to see.

b. The voltage measured between pins 4 (+) and 5 (-) should be 12 VDC. This is
supplied from the motor controller.

c. Check the three hall sensors. They should switch between +12 VDC and ground
during one rotation of the motor. Measure this by using pin 5 as ground; pins 1,
2, and 3 are the hall sensors. Use a DVM or an oscilloscope. When you rotate
the motor slowly you should see a square wave.

d. Check the motor drive voltage at pin 11 ( pin 5 is reference ground). On drive
systems configured for analog control (typical SRD), 1 VDC should be close to
3000 RPM.

4111794

Semitool Spin Rinser/Dryer - Rev 1.0 Page 5-18



Maintenance Section 5

573 Brushless Motor Failure Checkout Procedure {continued)

e.

4111194

Check the control bits. These are +12 VDC signals that tell the controller what to

do.

Pin 5 is ground.

Pin 6 is start/stop. It is at 0 VDC when stopped and 12 VDC when start is
pressed.

Pin 7 is the reverse bit. It is 12 VDC for forward or counter clockwise rotation
and 0 VDC for reverse or clockwise rotation.

Pin 8 is the brake. It is 0 VDC until the end of a cycle, then it momentarily
switches to +12 VDC when the brake is applied.

If the voltages on the controller check out, there is possibly a problem with the
field windings in the motor. To check the windings:

Unplug the short connector from the Automotion Controlier and measure the
resistance of the windings.

Measure between pins 18 & 19, 18 & 20, and 19 & 20. There should be 3
ohms for a LC4 120 VAC, or 12 ohms for a LC5 220 VAC unit on each of the
3 windings.

Measure between pin 15 (ground) and pins 18, 19, and 20 for any continuity.
This should be an open circuit.
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5.7.5 Door Seal Replacement Procedure (continued)

c. Door Removal - The auto door is attached to the pneumatic cylinder assembly by
two stainless steel brackets. Each bracket (see figure 1), attaches to the door
with four screws. After removal of the eight screws, pull the door away from the
tool. Extreme caution should be taken to ensure that the pneumatic cylinder
bracket assemblies are not turned outward on the tool. When the door is closed,
the door photo sensor interlocks are engaged, and if the assemblies are forced
outward, the photo sensor may be damaged.

Pneumatic

Cylinder
_ | . y ' Assembly

Door
Screws (4)

:—- SS Bracket

d. Door Seal - Remove the door seal from the channel in the window. Insert the
new seal in the channel, making sure it is in the correct position (see figure 2 on
the next page). When replacing the door, repiace the rubber O-Ring (Grommet,
see figure 3 on the next page), if it is damaged or worn. To replace the door,
reverse the door removal procedure.
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Maintenance

Door Seal Replacement Procedure (continued)

4/11/94

Door—ﬂ»

Door
Seal

oo
(Wlng%w)

Front Panel

Process
Chamber
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PSC-102 DIAGNOSTIC TESTING ROUTINE

The PSC-102 software contains diagnostic tests that can be accessed by the user to
aid in troubleshooting. These diagnostic tests are accessed via the dip switches
within the controller.

CAUTION: The safety interlocks are disabled when the PSC-102 controller is in
the PROGRAM mode diagnostic routine.

Common Hazards to Avoid

d.

The door can be opened when the rotor is turning, or when the rotor is not
upright.

The motor can be started while the door is open.

The door-close time-out feature is not active. The door will continue to close,
even if an obstruction is present, until the processor is told otherwise.

The water and microsoap spray features can be activated while the door is open.

Accessing the PSC-102 Diagnostic Routine

To access the PSC-102 diagnostic routine, follow the procedure outlined below:

a.

b.

4/11/94

Begin with the PSC-102 powered down.
Pull the PSC-102 out of the housing to access the DIP switches.

Set DIP switch 7, position 8, to the On position (see the Main Logic Board
Assembly in the Schematic Section for the focation of this switch).

Power up the PSC-102 controller.

Select the diagnostic test number by positioning the cursor in the RECIPE field
and using the DIGIT CHANGE keys (+ and -) to enter the desired value. To
enter the port number, position the cursor in the RESISTIVITY field. The bit
information is located in the RPM and TIME fields.

When completed with diagnostic testing, turn the PSC-102 Off.

Return the DIP switch 7, position 8, to the Off position.

Push the PSC-102 back into the housing.
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Test 1: Port Input/Output

The intended purpose of this test is to provide a means to exercise the valves and
relays. This test allows the user to read from or write to a selected port. The
operator may continuously execute the function, or execute it only on keystroke
command. The data sent or received is entered and displayed in binary. The port
address selected is entered in hex. To use this test:

e,

4/11/94

The port location is entered in the field normally reserved for resistivity (see the
Port Map in the Schematics Section).

The bit string is entered in the field normally reserved for RPM and TIME and is
entered digit by digit like all other fields.

There are two methods of running this test. The first method is called the
repetition mode. The port location should first be entered and then position the
cursor in the right-hand character of the step field and enter an *r" by pressing
the + key. This deactivates all previously active bits. With “r" selected, move the
cursor to the bit field and set the desired bit(s), i.e. set the bit to “1” by pressing
the + key. By setting the bit, the function controlled by this bit is immediately
executed. To terminate the function, reset the bit to "0".

The second method of running this test is called the port setting mode. The port
location should first be entered and then the desired bit string should be set.
When this data has been set, select the port setting mode by positioning the
cursor in the right-hand character of the step field and enter a *1". Pressing the -
key will then execute the command. After this test is terminated, it is important
to reset the bits before proceeding. This is done by moving the cursor back to
the bit fields and resetting all the bits to *0". Then position the cursor to the right-
hand character of the step field and press the - key.

Select the next port address to be tested and repeat the above procedure.
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Test 2: LED Selectable Function

This test allows the operator to turn on selected recipe processes using the panel

lights instead of programming a recipe. To use this test;

a. Select Test 2 by positioning the cursor to the RECIPE field and selecting 2.
Move the cursor to the desired LED. Pressing the + key will turn on the
associated process, while pressing the - key will turn it Off.

b. The active LEDs and the function associated with each are given below:

Motor On: Turns on the motor control relay.
Door Seal: Turns on door seal valve.

Rinse: Turns on the rinse valve.

Dry: Turns on the dry valve.

Purge Bowl: Turns on low pressure purge.
Bowl Heat: Turns on the heater relay.
Antistat: Turns on the antistat relay.

c. Before terminating the test, deactivate all the selected processes.

Test 3: Multiplexed Input Read

The user switches, program switches, status inputs, and SECS switches are

multiplexed. The multiplexed inputs and their bit patterns are shown in the Port Map

located in the Schematics Section. “1” indicates that the switch is closed. Test 3

allows the user to select the following sets of inputs and observe the current bit

settings for those switches.
P = Program switches S2 = SECS switch 2 S5 = SECS switch 5
O = Operator panel S3 = SECS switch 3 S6 = SECS switch 6
S = Status inputs S4 = SECS switch 4 S7 = SECS switch 7
51 = SECS switch 1
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Test 4: Memory Read/Write Function

This test allows the user to test the recipe checksum feature by writing a different
byte somewhere in the recipe memory area, and verifying that the Recipe Fail
message is displayed. The primary utility of this test would be in debugging partial
memory failures after power up. A secondary use for this test is to assist in
debugging address decoding problems. However, the processor may not be able to
execute the diagnostic program if faulty address problems exist.

Test 5: Motor Control Test

The STEP field displays “Sr” which represent STOP and RUN. Pressing either the +
or - keys in the “S” field will execute the motor stop routine, which automatically
opens the motor enable relay and extends the RSP. Pressing the + key in the “r"
field will execute the motor start routine, which automatically closes the motor enable
relay, retracts the RSP, and sets the drive RPM value. Pressing the - key in the “r"
field will execute the start routine and also enable the feedback routine. The user
sets the desired RPM and is able to view the actual RPM (displayed in the TIME
field), as well as the motor control status returned by the motor control board. The
status code displayed can have the following meanings:

¢ 00 = Idle with rotor up

« 01 = Rotating under power without feedback controi
« 02 = Rotating under power with feedback control

e 03 = Braking rotor

e (04 = RSP firing

Test 6: Serial Port Test

This test requires that the serial communications transmit and receive ports be
joined. The left step field shows which serial port is being tested (the default is the
first port). The right step field allows the technician to select either 1 for a single
character test, or r for a repeating test. If the single test is selected, pressing the -
key will transmit a character.

The test automatically sends a series of characters, starting with hex 20, resulting in
a "barber pole” pattern if connected to an external terminal. The RPM field displays
the last character which was sent, but is blank upon entering the test. The time field
displays the last character received. Both are displayed as hex values. [f the same
character sent is received within 0.3 seconds, a pair of equals signs are displayed
on the display between the send and received character displays. Connecting pins
2 and 3 of the DB-25 connector, the user can test both transmit and receive
sections. The resistivity field shows the current status of the 8251 chip as a hex
value, which is 81 for normal status.
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58.9 Test 7: Analog-to-Digital Converter Test

The RPM field displays the instantaneous hex A/D converter value. The time field
dispiays the averaged A/D value.

5.8.10 Test 8: System Recovery Test

If for some reason the processor should fail to service the 74L5123 timer within the
expected time, the recovery software will sense the error and attempt a recovery. If
the recovery were to fail, the controller would "lock up." To execute the test, move
the <GO> indicator to the step field and press either the + or - keys.
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RINSER / DRYER TROUBLE-SHOOTING TIPS

Machine won't advance to dry cycle with the resistivity monitor activated.

Check the resistivity of the facility DI water. Provide cleaner DI water or reduce
the setpoint of the resistivity monitor.

Check for contaminants being leached out of old carriers. Clean the Rinser/Dryer
and carrier following the instructions described in this section.

Check and clean the monitor probe.
Check for lack of N2 purge during the rinse cycle.

Ciean the drain tube, box and trap and check for foreign matter or possible
sources of contamination.

Door wili not seal

a.
b.
c.

d.

Remove the door seal and clean. Reassemble seal and verify proper fit.
Check the door hinge and adjust if necessary.
Set the facilities N2 supply for factory specifications. See the installation section.

Check and replace any damaged tubing and barbs.

Rotor Stop Positioner won't upright

a.
b.

C.

d.

Verify correct facility pressure. Set correct pressure if necessary.
Check the Humphrey valve labeled "RSP" for proper operation.

Check the tubing and barbs. See Flow Diagram (Schematic Section) for N2
routing. Replace any punctured or damaged tubing or barbs.

Reptace the RSP unit, if required.

Rotor positioner out of position

a.

No

a.

b.

4/11/94

Check rotor orientation on shaft and rotate.

heat

Test the continuity of blanket heater wires. Blanket heaters normally have
approximately 50 ohms resistance. Replace heater if necessary.

Check the heater relay in the power module.
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5.9.6

597

59.8

5.9.9

5.9.10

59.11

Machine stays in holding mode

a. Verify thermostat closure, and check the relay. Replace if necessary.

Rotor appears to be out of balance

a. Check the rotor at high RPM for excessive vibration with a properly loaded
cassette of wafers. Return unbalanced rotor to factory for rebalancing.

Water overflows

a. Check for blocked drain or atmospheric vent. Clean drain or vent.

Water continues to spray when in dry cycle
a. Check the DI water valve for proper operation. Replace if necessary.
b. The DI water pressure may be too high. Set to factory specifications.

c. Check solenoid valve operation. Replace if necessary.

Machine won'{ start

a. Check for interlock failures, e.g. low N2 pressure, open door, etc. Correct any
failure condition.

b. Check start/stop switches. Replace if necessary.

Display on controller stops counting or shows erratic display

a. Check the CPU board and replace if necessary.
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5.10 PSC-102 CONTROLLER TROUBLESHOOTING GUIDE

5.10.1 Display is blank/No Response to Input.

a.

4711194

Check the power supply voltage. Regutator CRI shouid have + 5 voit output with
only minor ripple.

Check the reset line to the CPU. The power supply supervisor chip (TL7705) will
hold the reset line low when the power supply dips below about 4.75 volts. If
always low, check the power supply, TL7705, and the reset switch.

The chip selects to RAM, ROM, and 8253 timer chips should pulse low. If they
do not, check the 74L5138 address decoders and the various address lines for
"stuck low or high" conditions. Visually inspect the chips in the ROM and RAM
sockets for bent pins, etc. Try a known good ROM chip. Try a known good CPU
chip. Check strapping options on the chips.

The interrupt line to the CPU (INT) should be low about 50% of the time with
about a 2 msec repetition rate.

« If the interrupt line is always low, check on the input side of the 74LS05 to
see which input is high and causing the interrupt. An 8251 is required in the
first position (not optional) for proper operation.

e If the interrupt line is always high, check the 8253. It should generate an
interrupt about every 2 msec. Experience has shown that the Mitsubishi
brand 8253 chips don't initialize reliably. We have since specified Intel or
NEC brands. Check the chip select of the 8253 and look for a 2 msec. short
pulse at the "timer pulse” line. The 74LS123 is used like a flip-flop and is set
and cleared by the timer pulse and timer clear lines.

The NMI jine should not be low. In normal operation the CPU toggles the WD
RETRIG line periodically. If the processor stops running, the 74LS123 will time
out, pull the NMI line low, and actuate the error recovery software. A failure in
the 74LS123 or the 8255, which controls the WD RETRIG output, could cause
the processor to get stuck handling the NMI. If removing X8 allows the CPU to
work correctly, check this circuitry.
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5.10.2 CPU FAIL message is displayed on the controller.

This message indicates a recipe checksum error has occurred. The following
procedure ERASES ALL RECIPES.

1.

2.

4111794

Turn off the power.

Open the drawer and depress the Memory Clear button (SW 8 on the Main Logic
Board Assembly Drawing in the Schematics Section) located behind the
Program key switch.

Turn on the power while holding the button. “CLEARING RECIPES” will be
displayed, followed by the four messages described above.
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SECS CONFIGURATION SWITCHES

Section 5

The following switch settings refer to the Main Logic Board Assembly drawing in the
Schematics Section of this manual. Serial communications protocol is eight bit, no
parity as per the SECS standard, and Switch 1 is the least significant digit.

SWITCH |POSITION FUNCTION NORMAL SWITCH
SETTING
1 8 Master/Slave (On = Master) On - Master
1 - SECS ID address high, in binary All switches OFF
2 1- SECS ID address low, in binary All switches OFF -
SECSIDO
3 1-5 Retries, in binary Switch2 ON = 2
Retries
3 6-8 The BAUD rate is varied by setting} Switches 7 and 8 ON
switch positions 6, 7, and 8 as| =8600 BAUD
follows:
OFF, OFF, OFF = Baud Rate 150
ON, OFF, OFF = Baud Rate 300
OFF, ON, OFF = Baud Rate 600
ON, ON, OFF = Baud Rate 1200
OFF, ON, OFF = Baud Rate 2400
ON, OFF, ON = Baud Rate 4800
4 1- TIMER 1 (in 1/10 of a second) Switches 2 and 4 ON
1-8 TIMER 2 (in 2/10 of a second) Switches 1, 4, and 5
ON
5* 8 Resistivity Select (functions when| Off = Display
Switch 6 position 8 is in resistivity | Adjusted Resistivity
position} Readout
ON = Raw Resistivity Readout
OFF = Adjusted Resistivity
6 1-7 TIMER 3 (in seconds) Switches 1, and 3
ON
6* 8 Run Mode Display Select OFF = Resistivity
ON = Temperature
7 1-7 TIMER 4 (in seconds, in binary) Switches 1 and 3 ON
= 5 seconds
7 8 Diagnostic Switch OFF
ON = Service mode

* Used with the Semitool RM-20 Resistivity Monitor option

4111194
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513 CALLING FOR TECHNICAL SERVICE
When calling the factory for help, it is suggested that a person with machine
maintenance responsibilities be present with a copy of the manual to receive
instructions.

If data is furnished by ietter or telephone, it is essential that the data furnished be
complete and accurate in order to avoid unnecessary delays.

Listed below is the information that should be provided with your request for help:
» Date, Customer name, and address.

« Person to contact {(name, title, telephone and extension).

¢ Person writing/calling (name and title).

e Machine model and serial number.

o Description and part number of replacement parts.

e Urgency of request, e.g. machine is down.

« Nature of problem, e.g. broken part, won't respond, etc.

» Components inoperative (description and part number, if available).

« Additional information or comments that might be helpfut.

5131 Return of Goods Policy / Special Shipping Requirements:

a. Notify Semitool Customer Service prior to return, and request a Return Material
Authorization (RMA) number. Please give the machine model and serial number
when requesting a RMA.

Semitool, Inc.

Customer Service Department
655 W. Reserve Dr.

Kalispell, Montana 59901
(406) - 752-2107

Note: _Ret hi ! ill_not_t ted by the Semitool Receivi
Department without 2 RMA number.

b. Secure goods so that they cannot be damaged in transit. Package in originat
container if possible.

c. include reason for returning the machine, along with original purchase order and
RMA number.
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Spare Parts Section 6

6.1 PSC-102 CONTROLLER SPARE PARTS LIST

—

TYPE DESCRIPTION__ PART
NUMBER
e = — —_
General Board, Display PSC-102 Assy. 14841-01_]
Board, Converter Assy. 14861-501
Fuse, 7 Amp Slow Blow 3AG 61640-10
Fuse, 8 Amp Slow Blow 3AG 61640-11
Board Assy. Power Supply +24 +5/120V 16710-505
Brushless Type Board, PSC-102 Logic Assy. 14843-515
Motor
Board, Relay Assy. 102 14880-01
Board, Relay Assy. (for Resistivity Monitor) 14884-01
Brush Type Motor Board, PSC-102 Logic (with Resistivity Monitor 14843-511
RM-20)
Board, Relay Assy. PSC-102 220V 14876-01
IC For Logic Board 82551.C. 60316
1.C. Z80 CMOS 4 Mhz - 60320-01
DS 1220 RAM 60324
8253 1.C. 60325
Remote Autodoor PSC-102 Controller Cable Assembly (DB50 | 14169-01
Option Only Signal) 4 Ft.
Remote Operator Control Assy. 102 17135-01
Controller Front PSC-102 Front Panel Assembly PSC-102FP
Panel

4/11/94 Semitool Spin Rinser/Oryer - Rev 1.0 Page 6-2



Spare Parts Section 6

II TYPE DESCRIPTION PART Il
NUMBER
—_ —_—
Additional Parts Bezel, Front PSC-102 12923-01
Nut, 4-40 Nylon 95069
Pane!, Membrane PSC-102 12777-11
Screw, 6-32 CPTV w/Knob 95046-19
CNTR 2 Pin Recpt Ribbon Cable 73206
Standoff, 0.25 x 0.2 Nylon 95061
Stud, 4-40 x 1/2 PEM 91262-01
Switch, Rocker SPST LGTD 60900
Switch, Key Lock DPDT 73083
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Spare Parts

6.2 RINSER/DRYER SPARE PARTS LIST

Section 6

PART ﬁl

TYPE DESCRIPTION
I . . NUMBER

General - Electrical Board, Optical Sen_s: Assembly Tac-h_ 16730-01
Heater, Cartridge (375W /120V) 61501
Heater, Cartridge (375W /220V) 61501-04
Heater,Blanket (2 Thermodiscs 1:50V) 6 x 7-3/4 | 60270-04
Heater, Blanket (2 Thermodiscs 220V) 290W | 60270-220
6 x 7-3/4
Heater,Blanket (No Thermodiscs 120V) 290W | 60270
6 x 7-3/4
Heater, Blanket (No Thermodiscs 220V) 290W | 60270-221
6 x 7-3/4
Switch, Pressure Non Adj. 61510
Switch, Micro w/ 2-1/2 Arm 61567-01
Switch, Reed 3W 120V 60709
Switch, Magnetic Actuating Reed 60709-01
Switch, 1 PL MOM Round Panel Mount 73029
Valve, Solenoid (Humphrey 24V) 61591

General - Mechanical | Actuator Valve Assembly Slow Act 1/4 VLV 17329-01
Actuator Valve Assembly, 1/4" VLV 12675-01
Adapter, 1/4" Valve 3/8 Tube FLRTK 324C0006-01
Filter, Cartridge (Disposable Plastic .2 Micron) 70003
Filter, Cartridge (Stainless Steel .01 Micron 70886-10
Disposable) (Pall)
Filter, Cartridge 0.05U Disposable SS 70886-02

(Millipore)

Gasket, H20 8 POS 240-70 Silicon 10968-01

4/11/94 Semitoo! Spin Rinser/Dryer - Rev 1.0 Page 6-4




Spare Parts Section 6
TYPE DESCRIPTION PART
NUMBER
= e — e i e e e e —
General - Mechanical | Gasket, H20 12 POS 2300 10968-13
Grommet Panel Front 1/4 61206
Nozzle, 80 CONE (PVDF) Spray 8 ea. 17425-01
Rotor Stop Positioner (240,260,270) Slow Act 17143-01
Rotor Stop Positioner (280,300) Slow Act 17143-501
Seal, Viton Door 240 10771-01
Seal, White Viton Locking Door 260, 270, 280, | 17438-01,
2300 03, 05, 07
Window, 240LH, 240RH w/o Flange 10892-511,
512
Window, 260LH, 260RH, 270LH, 270RH 17446-501,
502, 503,
504
Window, 280LH, 280RH, 300LH, 300RH 17446-505,
506, 507,
508
Brushless Type Cartridge, SRD Ferrofluid 240R0001-
Motor 01
Motor, Brushless 1/2 HP (120V) 17410-01
Motor, Brushless 1/2 HP (230V) 17410-03
Seal, Bowl! Viton (240 - 300) 17448-01
Controller (110V) Motor 1/2 HP Brushless 60710-27
Controller (230V) Motor 1/2 HP Brushless 60710-28
4/11/94 Semitoo! Spin Rinser/Dryer - Rev 1.0 Page 6-5



Spare Parts Section 6
TYPE DESCRIPTION PART |
NUMBER

Brush Type Motor Motor, 1/2 HP Brushed 90 VDC 17359-01
Motor, 1/2 HP Brushed 90 VDC, Thermal | 17359-02
Protection
Motor Controller Rinser Dryer(120V) 60701-10
Controller, 1/2 HP Brushed Motor (220V) 60701-05
Resistor 0.025 Ohm SW 60701-20
Seal Adapter 316SS (240, 260, 270) 13444-05
Seal Adapter ST (280, 300) 12497-03
Seal, Bowl Viton (240 - 300) 10777-01
Seal, Ferrofluidic 70738
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6.3

Spare Parts

PSC-102 CONSUMABLE PARTS LIST

Section 6

The following list consists of parts which Semitool considers to be consumable,

TYPE DESCRIPTION PART
NUMBER
PSC-102 Controller, { Fuse, 7 Amp Siow Blow 3AG 61640-10
General
Fuse, 8 Amp Slow Blow 3AG 61640-11
Rinser/Dryer, Fitter, Cartridge (Disposable Plastic .2 Micron) 70003
General - Mechanical
Filter, Cartridge (Stainless Steel .01 Micron | 70886-10
Disposable) (Pall)
Filter, Cartridge 0.05U Disposable SS 70886-02
(Millipore)
Seal, Viton Door 240 10771-01
Seal, White Viton Locking Door 260, 270, 280, | 17438-01,
2300 03, 05, 07
Gasket, H20 8 POS 240-70 Silicon 10968-01
Brushless Type Cartridge, SRD Ferrofluid 240R0001-
Motor 01 )
Seal, Bowl Viton (240 - 300) 17448-01
Brush Type Motor Seal, Bowl Viton (240 - 280) 10777-01
4/11/94 Semitool Spin Rinser/Dryer - Rev 1.0 Page 6-7
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SCHEMATICS

FLUID FLOW SYMBOL LEGEND
RINSER DRYER FLUID FLOW
PSC-102 PORT MAP
ELECTRICAL DRAWING LIST
ELECTRICAL SCHEMATICS



LEGEND OF SYMBOLS

SEMITOOL FLUID FLOW SCHEMATICS

DESCRIPTION

Directional Flow — Gas
Di(fctionol Flow - Liquid
Pressure Regulator

l.”ressure Gauge

Pressure Switch

Check Valve

Pressure Relief Valve

tnline Filter

Inline Heoter

Heater

Restricted Orifice — Fixed
Restricted Orifice — Adjustable
Semitool Pneumotic Valve
Slow—acting Pneumnatic Valve

2—-Way Manual Ball Valve

3—Way Manual Ball Voive
Pump (Pneumatic or Electric)
Metering Pump

Sensor (Switch Type)

Fiowmeter (Rotameter)

Flowsensor (Turbine type)

Parallel-Plumbed Vaive

Cross—Plumbed Valve

PURPOSE

Reduce and control pressure of a gas or liquid.

Visual indication of line pressure.

Provide electrical signal of pressure change past setpoint.
Allow flow in one direction only.

Limit line pressure to a maximum preset value.
Filtration of chemical, DI water, or nitrogen.

Typical N2 heater.

Chemical or DI tank heoter: immerion or external.
Reduce pressure/volume to a fixed level.

Mechanical adjust flow rate for chem, Di recirc fine, etc.
Supply, drain, or diverter functions for liquids or gases.
Delayed open/close for liquids or gases.

Used to drain tonks, filters, or provide manual shuteff.
Angle pattern of above.

Used to select one of two paths of fluid flow.

Chemical delivery to process chamber.

Controlled pumping for mixing chemicals.

Liquid level indicator on tanks, vessels, fluid lines,
flowmeters, etc.

Indicate visual rate of flow in liquid or gas line.

Provides anolog input of flow rate to controller.

One electric solenoid controjs more than one pneumnatic
valve, in paraliel operation (all open/ali close).

One solenoid operates

( ore than one pneumatic valve,
in opposing operotion

one opens, cther closes

801 §—15-94
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N2 SUPPLY
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PORT MAP FOR PSC-102

XIS SRR R P22 330222222022 )

Address

20 Inputs (Multiplexed)

22 Robot Interface Inputs/Outputs

40 Tach Counter

41 Cutput Solenoid Valves

42 Output Relays

60 SECS Parameter Switches (Muitiplexed)
61 Door Valves

80 , Serial Channel A

A0 A/D Converter

Signals shown in () are not used in all machines.

Port Map, PSC-102 master
Based on STI P/N 14843 H board

8/18/95



INPUTS (MULTIPLEXED)
Port Display Connector Connects
Bit Signal True Pin To
BIT 0, PROGRAM SWITCHES  ("True" describes button pressed state)
0 PGM Left Switch 1 1227 N.O. Switch
1 PGM Right Switch 1 12-7 N.O. Switch
2 PGM Less Switch 1 J2-7 N.O. Switch
3 PGM More Switch 1 12-7 N.O. Switch
200 4 Key in Program Mode | 3z2-7 N.O. Switch
5 N/C ’
6 N/C
7 N/C
BIT 1, OPERATOR SWITCHES ("True" describes button pressed state)
0 Start Switch i J4-31 N.O. Switch
1 Stop Switch 1 J4-32 N.O. Switch
2 (Open Door Switch)*** 1 14-29 N.O. Switch
3 (Close Door Switch) 1 J4-30 N.O. Switch
201 4 {Door Safety Swtch)**** 1 J4-27 N.O. Switch
5 DI flow is above low)} i J4-28 N.O. Flow switch
6 (Vibration not excessive) 1 J4-25 N.O. relaycontact **
7 Alarm Silence Switch X J4-26 N.O. Switch
Opr Common X J4-33
BIT 2, STATUS SWITCHES
0 N2 Pressure is Good 1 J4-42 N.Q. Switch
i (Bowl is not at Temp) 1 J4-39 N.C. Switch
2 (Door is Closed [2,3]*) 1 J4-40 N.O. Switch
3 (Door is Open [2,3] *) | 14-37 N.O. Switch
202 4 Door is In [1,3} * 1 J4-38 N.O. Switch
5 (Motor is not Overtemp) i J4-35 N.C. Switch
6 (N2 Flow is above low) 1 J4-36 N.O. Flow Switch
7 (N2 Flow is below high) 1 J4-34 N.C. Flow Switch
Status Common X J4-41

Switch closures will multiplex a low voltage onto the 8255 inputs which the diagnostic routine displays as
a " l'l.

3 Rotor is upright 0 J4-1  open col. transistor
4 Outputs Are Disabled 0 X X
205 (Carrier is present)***** 0 J4-44 open col. transistor
6 Timer Not Timed Out 0 X X
7 Clear Memory 0 X N.O. Switch
* [1] = used in manual door design, [2] = used in 2 sensor autodoor design,
[3] = used in 3 sensor standard autodoor design.
* Sensor holds N.O. contacts closed unless excessive vibration is present.
b Used as door toggle input for KS-10 option.
s+32  Previously used as "Autoload” switch.
wsx&x  Jged for bottle low level if bottle present, no cps.
Port Map, PSC-102 master
Based on STI P/N 14843 H board 8/18/95



SERIAL PORTS
Port Signal Connector/Pin Direction Destination
80 Channel A RS232
RX 13-2 <= DB25,3
TX 13-i = DB25,2
GND J3-3 = DB25,7
ANALOG PORT
Port Signal Connector/Pin Destination
AOQ-A3 A/D Converter  JI pins 1-40 RM-20 Resistivity
Monitor (Internal)
Port Map, PSC- 102 master
Based on STI P/N 14843 H board 8/18/95



INPUTS (MULTIPLEXED)
Port Port
Bit Signal True Bit Signal True
Sel Sel
BIT 0 SECS ID HI i BIT 4 SECS TIMER 2
0 Device IDBit8 (SWI-i}) 1 | 0 Timer 2 Bit 0 (SW5-1) 1
1 Device IDBIit9 1 | 1 Timer 2 Bit 1 1
2 Device ID Bit 10 1 | 2 Timer 2 Bit2 1
60 0 3 DevicelDBitll 1 | 60 4 3 Timer2Bit3 1
4 Device IDBit 12 | 4 Timer2 Bit4 1
5 Device IDBit 13 1] 5 Timer2 Bit5 1
6 Device ID Bit 14 [ 6 Timer2Bit6 1
7 Master Bil (SWI-R) I 7  Display Unadj. resist. !
BIT § SECSIDLO | BIT 5 SECS TIMER 3
0 Device IDBit0(SW2-1) 1 | 0 Timer3 Bit0(SW6-1) i
1  Device IDBIt 1 1| 1 Timer3Bitl 1
2 Device IDBit2 1 | 2 Timer 3 Bit2 1
60 1 3 DevicelDBit3 1 | 60 5 3 Timer3Bit3 1
4 Device IDBit 4 1 | 4 ‘Timer 3 Bit4 1
5 Device IDBit5 1 | 5 Timer 3 Bit5 1
6 DeviceIDBIit6 1 ] 6 Timer 3 Bité 1
7 Device IDBit7 (SW2-8) 1 | 7 Display Resmon temp. |
BIT 2 SECS BAUD/RETRY | BIT 6 SECS TIMER 4
0 RetryCount0(SW3-1) 1 | 0 Timer 4 Bit0 (SW7-1) 1
1 Retry Count Bit 1 1] 1 Timer4 Bitl I
2 Retry Count Bit 2 1 | 2 Timer 4 Bit2 1
60 2 3 Retry CountBit3 1 | 60 6 3 TimerdBit3 1
4  Retry Count Bit 4 | . 4 Timer 4 Bit 4 1
5 Baud Code Bit0 1] 5 Timer4Bit5 i
6 Baud Code Bit 1 b 6 Timer4 Bit6 1
7 Baud Code Bit2 (SW3-8) 1 | 7  Allow Diagnostics SWT-8 1
BIT 3 SECS TIMER | | BIT7N.C.
0 Timer1Bit0o(SW4-1) 1 | 0 X
1 Timer 1 Bit | 1 | 1 X
2 Timer 1 Bit2 1 ] 2 X
60 3 3 Timer!Bit3 1 | 60 7 3 X
4 Timer 1 Bit4 I} 4 X
5 Timer ] Bit5 1 | 5 X
6 Timer 1 Bit6 1| 6 X
7  Allow parameterclear 1 | 7 X

Note:  Based on Semitool P/N 14843 board. A switch closure is read as "1" at the input port.

Port Map, PSC-102 master
Based on ST1 P/N 14843 H board

8/18/95



B ] s .

INPUTS
Port Connector  Connects
Bit Signal True To Destination
RI-25 INPUT
0 RIBit0 1 J6-2  opto coupler DB15,9 ORN/C
1 RIBit 1 1 J6-3 opto coupler DB15,2 ORN/C
22 2 RiBit2 1 Jo-4 opto coupler DB15,10 ORN/C
3 RI Bit3 1 J6-5  opto coupler DB15,3 ORN/C

Note: A 12-24VDC signal applied to the interface input will put a low voltage at the 8235
input which the diagnostic routine displays as a "1".

40 Tach Counter

J4-2

tach input sensor

Port Map, PSC-102 master
Based on STI P/N 14843 1 board

8/18/95



QUTPUTS
Port Connector  Connects
Bit Signal True Pin To
INTERFACE OUTPUTS
{Brushed/Brushless) {(Brushed/Brushless)
4 (Spare/Enable Rotor [Start]) 1 J5-3 relay coil/optocoupler
5 {Spare/Enable Rotor Brake) 1 J5-4 relay coil/optocoupler
22 6 (Spare/Enable Rotor CCW) | 15-5 relay coilfoplocoupler
7 (Enable Process Lamp) I 15-6 signal tower relay coil
0 Deor Seal 1 J4-9 solenoid
! (Chem) | J4-10 solenoid
2 (N2 Heat On) | J4-7***%  relay coil
3 Manifold Purge 1 J4-12 solenoid
41 4 Extend RSP ** I J4-11 solenoid
5 Low Pressure N2 1 J4-14 solenoid
6 Rinse 1 J4-13 solenoid
7 Dry I J4-16 solenoid
0 {Heater On) 1 J5-16 relay coil
1 (Brushed Motor Enable) 1 J5-15 relay coil
42 2 (Anti Stat) 1 J5-14 relay coil
3 N.C. X X X
0 N.C.
1 (Enable Unload Lamp)*** 1 13-4 signal tower relay coil***
2 (Enable Alarm Lamp) i 13-5 signal tower relay coil
3 (Enable Ready Lamp) 1 J3-7 signal tower relay coil
61 4 (Move Door Open *) 1 J4-20 solenoid
5 (Move Door Closed) 1 J4-19 solenoid
6 (Move Door Out) 1 34-22 solenoid
7 {Move Door In) 1 J4-21 solenoid

Note: When a "1" is written to the port, the open collector output conducts.

*
L1
Rk

wkk¥

This valve is used for single valve door designs.

with X 16 connected.

If Output "A" is utilized (hot DI, 2nd Chem, enable chem reclaim),
signal tower option is not available. Output connects to J4-18
and it operates a solenoid rather than a relay coil.
This output also appears at J5-7 with 14843 rev E board.

Port Map, PSC-102 master
Based on STI P/N 14843 H board
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REVISION HISTORY

2/26/88 Changed " MOTOR REVERSE" bit to 611.
Add audio alarm bit 612.
ER880075 Showed "CARRIER IS PRESENT" transistor connection only, 205.
Added verb to several bit names.
10/31/88  Added notes to vibration excessive input. Added switch identifiers
to SECS switches. Added RM-20 A/D option. Removed optical door
switch option.
11/17/88  Changed "Motor Reverse" bit to "Output A",
1/18/89 Added "Output B" to 613.
4/11/90 Removed motor reverse from port 42 bit 2.
Port 20 bit 1 SS 2 is door teggle input on K5-10 option.
10/15/90  Removed the A/D Converter signal at port A0 for the external TC-40
Resistivity Monitor. Added the signal tower option by using bit 7
of port 22 and bits 1, 2, and 3 of port 61 as the enable lamp
signats.
10/31/90  Changed Port 20 bit 1 SS 4 to Door Safety Switch. It was
previously used as the "Autoload" Switch.
11/7/90 Changed Port 20 Bit 1 SS 4 From "Autoload" To "Door Safety" switch.
11/12/90 Consolidated PSC-102 port maps -3 through -12, and -14
through -19 into one single port map. Added operator and
status bit commeons. Removed channel B serial port. Removed address
A0 A/D converter. Added brushed/brushless note for interface outputs.
9/12/91 Added note to indicate that usage of output "A" excludes use
of signal tower option. ER 910031-1.
3/29/93 Added “Enable Chem Reclaim” bit. First used on 8/0 46346.
6/7/93 Added alarm silence input on 20 1 7. Added functions of 60 4 7,
60 5 7, and 60 3 7. Added drain toggle to output A.
12/15/93  Added Bottle Leve! Low input on 20 bit 5. If bottle is present, no cps allowed.
First done for S/O 52788,
8/18/95 M950105 Release revs’ 3/29/93, 6/7/93, and 12/15/93. Removed “The rinse valve will be
used for IPA delivery on IPA tools only” from port 41 bit 6.

Port Map, PSC-102 master
Based on STI P/N 14843 H board 8/18/95



PSC-102 Electrical Drawing List
Dwg Set (102-21)

Drawing Number Rev Description

16068 E PSC-102 WIRING SCHEMATIC
16034 D MAIN LOGIC BOARD, SCHEMATIC
14843 X MAIN LOGIC BOARD, ASSEMBLY
14157 DISPLAY BOARD, SCHEMATIC
14841 D DISPLAY PANEL, ASSEMBLY
14861 M DUTY CYCLE TO VOLTAGE CONVERTER
14169 A PSC-102 CONTROLLER CABLE ASSEMBLY (DB50)
16730 G OPTICAL SWITCH MOUNTING BOARD
16696 OPTOISOLATOR INTERFACE, SCHEMATIC
16728 F OPTOISOLATOR INTERFACE, ASSEMBLY
14190 PSC-102 POWER CABLE ASSEMBLY
16049 Cc AUTOMOTION MOTOR CONTROL TUNING ANALOG INPUT
16901 c MOTOR SPEED LIMITER, SCHEMATIC
16737 H MOTOR SPEED LIMITER, ASSEMBLY
AUTODOOR OPTION
17135 PSC-102 OPERATOR CONTROL PANEL
14862 A OPERATOR KEYPAD BOARD
RM-20 RESISTIVITY MONITOR OPTION
14884 F RESISTIVITY MONITOR ADAPTOR, ASSEMBLY
14188 B RESISTIVITY MONITOR ADAPTOR, SCHEMATIC
SIGNAL TOWER OPTION
16739 B SIGNAL TOWER INTERFACE, ASSEMBLY
16055 H SIGNAL TOWER INTERFACE BOX, SCHEMATIC
EA-10 END ALARM OPTION
16064 B EA-10 SRD END ALARM WIRING DIAGRAM
OPTICAL LEAK DETECTOR OPTION
16755 +24VDC LEAK DETECTOR ASSEMBLY & SCHEMATIC
CARRIER DETECT OPTION
14186 c CARRIER PRESENT DETECTOR
23736 PSC-102 POWER CABLE ASSEMBLY

9/19/95 Semitool Spin Rinser Dryer



LTR |RELEASE § REVISION DESCRIPTION DWN | ARPD|DA
T A CHANGE 3% PART cac | cac hass
L B 5 " [=] CHANGED RV QUTLINE TO SHOW SIOE ADMSTMENT.} CAC ) CAC 14/2
3 ADDEO HGLES FOR MOUNTING RV1 IN EITHER OF
i3 wNﬂ. ' ALTERNATE ORIENTATON. C TWO POSITONS. BOARD BECOMES REV. A. CAM | CAC B,
5 D |srer23s- AQDED ASSEMEUIES -503 & -50S. CAC | CAC pazn
. ¥ am E |eregoass ADDED - %07 ASSEMBLY RLF | CAC [r/a
Ve — P2
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- ARTWOR
. H leresnsos | B R s, ang BECOWES REv B, | KM | CAC_ P,
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K leratoorz—1 |RY! CCW DIRECTION CORRECTED TO CW. A | cac [a
SCHEMATIC L |erozoo47 ADDED -5t ASSY. RAC | Ta 4/
M |erazooer-t Wﬁ»uomw__.«..nnm%ﬂ o Tl 80t -~ =505, & -307 ASSY | g cac |12,
ASSEMBLY _
4
ﬂﬂv
L
-50, -505
SEMITOOL
&(14861
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33
1
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% O R S W M
* THESE DO NQT APPLY TO THIS PC. BOARD *
CUSTOMER -
SEMITOOL e
REF MASTER ASSEMBLY, DUTY CYCL
7]
REF SCHEMATIC TO VOLTAGE CONVERTER BRD.
REF ASSEMELY BY DATE | DRAWING NUMBER: [
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SEMITOOL _ cowsonse

TACH OPT. SW. MOUNTING BD

Y BATE ) ORAUSING NUMBSER i

wmanKAH 9/13/89] 16730 G

CHECKED

mma( 5/’5]4; ey 28 oF

8

REF DESCRIPTION

OPl1 SWITCH, OPTICAL S5 PIN, GE # H22L2

OP1 SWITCH, OPTICAL 5 PIN, MOTOROLA MOC75U2
Pl CONNECTOR, 4 PIN POST HDR FRCTLX

Rl RESISTOR, 220 OHM, 1/4 WATT

Cl CAPACITOR, MONO 1.0ufF 50V
BRACKET, OPT SW MOUNTING

STANDOFF, 1/2" CLEARANCE SS

NUT, #6/32
WASHER, #6/32 STAR

SCREW, #6/32 X 7/8" PAN HEAD

PRINTED CIRCUIT BOARD
ELECTRIAL SCHEMATIC
ASSEMBLY DRAWING

ASSY USAGE NOTE:

BRD #16730-1 + BRKT #21162

NOTE ON ALL REV. BOARDS:

MOUNT OPFl1 ON CIRCUIT SIDE OF P.C. BOARD,

ON REV E BOARDS:

On alternate -1 assembly, cut trace on circuit

install wire from 1 to 4.

ASSEMBLE BRACKET & PC BOARD AS SHOWN ON ASSEMBLY DWG #16730 sHT 1.

Cut trace on comp
and install wire from 3 to 2.

PART NO.

60293-03
60293-08
60617~-05
60105-03
60253-1
21162
95005-06
91214
91256
91247-04

16730
16730 SHT 1
16730 SHT 1

PARTS

LIST

)
NRRNRN R RO W

-

14878-1 (5V, 220 OHM TACH)

~1 Assembly use parts list #1, for H22L2 optical switch.

Alternate -1 Assembly use parts list #2, for MOC75U2 optical switch.

END OF PARTS LIST
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Keiispalt, M7

DUTY CYCLE TO
VOLTAGE CONVERTER BOD

BY DATE ORALING NUMBER REV
s KAH 11/1/89 uss1| M
(471 {1 ]
SNEET oF
AP RAUED A '11'"'"7' Qﬁ 8
REF DESCRIPTION
C1  CAPACITOR, 1uf 50V MONOLYTHIC
Ic1 1.c., TILIN
J1 CONMECTOR, 2 PIN FRICTION LOCK HEADER
P1  CONNECTOR, 6 PIN PLUG
R1  RESISTOR, 27K OBM, 1/4W, SX
R1 RESISTOR, 0 OHM JUMPER
RV1 POT, 5K PC MNT SIDE ADJ
RV1  POT, 5K PC MNT TOP ADJ
SPADES, #250 FEMALE INSULATED
WIRE, 22 AWG VIOLET
PINS, SM. SILVER MALE
P4 CONNECTOR, 4 PIN FRICTION LOCK HEADER
1.C. SOCKET, 6 PIN '
PRINTED CIRCUIT BOARD
ELECTRIAL SCHEMATIC
ASSEMBLY DRAWING
MATING COMNECTOR
J1 CONNECTOR, 2 PIN FRICTION LOCK
J4 CONNECTOR, & PIN FRICTION LOCK

ASSY USAGE NOTE:

PART NO.

60253-01
60451
73203
73092
60114
76001-01
73166-05
73166-06
61753
73189-31
73066
60617-3
60505-5

14861
14861 SHT 1
14861 SKY 1

73183-5¢
73183-51

=1 & -501 BRUSHED MOTOR (KBIC MOTOR CONTROL)
=1 & =507 ARE THE SAME EXCEPT THE ORIENTATION OF RV1.

-503 & -505 BRUSHED MOTOR (SABIMA'S REVERSI{NG MOTOR CONTROL)

ASSY ASSY ASSY ASSY ASSY ASSY ASSY
-1 -501 -503 -505 -507 -509 -51%

1

O =t O & s

-
-0 O N WO -

1

WD D aa £ md ows

b
- OO0 =

-503 & -505 ARE THE SAME EXCEPT THE ORIENTATION OF RV1.

-507 BRUSHLESS MOTOR (DIRECT PULSE WIDTH MODULATION CONTROL)

-509 BRUSHLESS MOTOR PSC-102-20 IPA SRD

<311 PSS/PAT 302 PWM WITH HEADER.

ROTE ON ALL REV, BOARDS:

1

WO O = O = o

12v

1

WO 0 = =2

12%

- O o

1. -01 THRU -505 SOLDER 4" 22 AWG VIOLET WIRES DIRECTLY INTO P1-P3,
TERMINATE WITH #250 FEMALE PINK SPADES.

2. -503 & -505 ONLY

CUT ICt PINS 4 & 5. JUMPER IC1 PIN 4 TO P3 & JUMPER IC1 PIN 5 TO RV1 PIN 3.

3. ~507 SOLDER 4% 22 AWG VIOLET WIRES DIRECTLY INTO J1 & P1-P3,

TERMINATE WITH SM, SILVER MALE PINS, PIN OUT ACCORDING TO DUG #14B61 SHT 1,
4. -509 & -511 REMOVE PIN ON P4 HEADER AND INSTALL AS SHOWN ON SHT 1.

END OF PARTS LIST

i

Ll — = B = 2~ T N — QO _ Ry

0

- ek O D00 i s DD =k =



e LTR | RELEASE # REVISION DESCRIPTION own | aPep | Dy
R1
" e A 1 esoass N A R eon o0 oammne T |xan [eac bon
\._) u . N ] .
SCHEMATIC 2 B | as0e3s- CHANGED R1 FROM 319G OHM TQ 220 OHM. RIF |cac par
C | asoe3s—z M»unmo B0ARD GUTLINE. BOARD BECOMES KaH |cac |za
1 3 P v.B,
V2 [l D [soore—s [anoEialog aoe o o o
, ﬂ , [ ' F | 910056 mmmmm m_m.nm_.munmw _..mu HOLES TO .045. RAC |cac |
_u 930015 ADOED %.%_mm OPTION TO CONFIGURE BOARD e
ot A SR I8 W 1™ b
O 930015~1 mu.ﬁ.s.ﬂmmmmtmlrﬂa. ASSEMBLY TO ALTERNATE B
ASSEMBLY
NOTE: GP1 MOUNTS ON CIRCUIT SIDE.
|
(@) (@)Y
MITOO
st OO0L SHEET SIZE DESCRIPTION
16730E 1. A ASSEMBLY
COMP. PRINT 2. A PARTS LIST
3. A DRILL AND TRIM
PRINT ON COMP. SIDE * 4 C ASSEMBLY (EARLIER REV.'S)
(YELLOW) 5. DISK "APCB" COMP. SIDE ARTWORK
6. DISK "APCB" CIRC. SIDE ARTWORK
7. DISK "APCB" SQOLDER SIDE ARTWORK
B DISK "APCB" SILKSCREEN ARTWORK
* 9 DISK "APCB" POWER PLANE ARTWORK
= 10. DISK "APCB" GROUND PLANE ARTWORK
* THESE DO NOT APPLY TO THIS PC. BOARD *
CUSTOMER -
a SEMITOAL KALISPELL, NT
REF MASTER
TACH OPTICAL SWITCH MOUNTING BOARC
NOTE: REF_SCHEMATIC ASSEMBLY, SCHEMATIC

BRO# 16730-1 + BRKT# 21162 = 14878-1 (5V, 390 OHM TACH)

BRD# 16731—-1 + BRKT# 211861

14878-501 {5V, 390 OHM OPEN_COILECTOR _PRIGHT)

REF ASSEMBLY

e~ - = = -

BY DATE | ORAWING NUMBER:
PRELIMINARY ORAWN 2RI HERZOG 8-21-89 ._mﬁuo
NGR
AS BUILT £ SCALE:_ “ .
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_ SEMITOOL
i 16728
i COMP. PRINT
CYELLOW?Y

ASSEMBLY NOTES:

CONNECTOR P1 -

P4 ASSEMBLY:

o~ SCREW HEADS FACING UP

— LABEL

LTR|RELEASE #

REVISION DESCRIPTION

DWN | APPD|DAT

A | 890431~-1 |[cORRECTER ParT NUMBERS FOR LED'S | THRU 8. | RLF| CAC ger2n
B | 890431-2|apDeD ~301 ASSEMBLY. TA |CAC [arar
C | 890431-3|ap0eD -303 asseMBLY. JWD| CAC peaon
D |as0431-4 mmuwnmu corwecTors pi-pe. soarss secove | o Toacl
A il L
F' IMospi3g  [MonrFIeD -so assemscy, asclasc Tm.\
o )
EE T
o 1a & - )
Ko |a &u | )
m. 1 i fla v .W
(e |a e ol o) CUT TRACE ON -501 ASSEMBLY
12 1] sl oLy,
Ce |2 X e CUSAGE NOTE: PRESENT DN PSC-120-14,21
Co isk il " “u CONTROLLERS IN 72300 SIZE SRDs AFTER €/95
Ce LB sl 6 LAY
ﬁ- n = ®m H - -u
o= cig e
Ce Ju @) “oeta @ ~ -
SHEET SIZE DESCRIPTION
C ASSEMBLY
A PARTS LIST
C DRILL. AND TRIM
* C ASSEMBLY (EARLIER REWV.'S)

DNPUr WO

DISK *APCB* COMP. SIDE ARTWORK
DISK "aPCB” CIRC. SIDE ARTWORK
DISK "APCB SOLDER SIDE ARTWIORK
. DISK “APCB* SILKSCREEN ARTWIRK

% 9. DISK *APCB* POWER PLANE aRTWORK
* 10. DISK "APCB” GROUND PLANE ARTWORK

* THESE DO NOT APPLY TO THIS PC. BOARD x

CUSTOMER -
o SEMITOOL wwnw
REF MASTER OPTOISOLATOR INTERFACE BD
REF SCHEMATIC 16696 ASSEMBLY
REF ASSEWBLY BY DATE | DRAWING NUMBER: RE
PRELIMINARY DRAWN \ap1 HERZOG  B/0785] 16728 F
AS BUILT |e¥eR ASC 8/24/93 [Scas
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SEMITOOL Kalispell, MT BY DATE
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DWGH 16728 REVF SHEET2AOF 8 ASC 8/24/95
OPTOISOLATOR INTERFACE BRD., ASSEMBLY
REF DESCRIPTION PART NO. ASSY ASSY ASSY
-1 -501 -503
L1 LED, T-1 RED 1.2v. 73099-01 1 | 1
L2 LED, T-1 RED 1.2V. 73089-01 1 1 1
L3 LED, T-1 RED 1.2V. 730989-01 1 1 1
L4 . LED, T-1 RED 1.2V. 73099-01 1 0 1
LS LED, T-1 RED 1.2V. 73099-01 1 0 1
L6 LED, T-1 RED 1.2V. 73099-01 1 0 1
L7 LED, T-1 RED 1.2v. 73098-01 1 0 1
L8 LED, T-1 RED 1.2V. 73099-01 1 0 1
P1 CONNECTOR, 12 PIN HEADER PC MOUNT 60516-10 1 1 1
P1 CONNECTOR, 12 PIN PLUG 60516-9 1 1 1
P1 LABEL, 1-10 61403-15 1 1 1
P2 CONNECTOR, 5 PIN HEADER PC MOUNT  60516-8 1 0 1
P2 CONNECTOR, 5 PIN PLUG 60516-7 1 0 1
P2 - LABEL, 1-10 61403-15 1 0 1
P3 CONNECTCR, 10 PIN HEADER PC MOUNT 60516 1 1 1
P3 CONNECTOR, 10 PIN PLUG 60516-01 1 1 1
P3 LABEL, 1-10 61403-15 1 1 1
P4 CONNECTOR, 7 PIN HEADER PC MOUNT 605164 1 1 1
P4 CONNECTOR, 7 PIN PLUG 80516-5 1 1 1
P4 LABEL, 1-10 61403-15 1 1 1
R1 RESISTOR, 2.2K OHM, 1/2 W, 5% 60108-01 1 1 1
R1 RESISTOR, 1.2K OHM, 1/4 W, 5% 60131 0 0 0
R1 RESISTOR, 330 OHM, 1/4 W, 5% 60115-08 0 0 0
R2 RESISTOR, 4.7K CHM, 1/4 W, 5% 60107-01 1 1 1
R2 RESISTOR, 2.2K OHM, 1/4 W, 5% 60103 0 0 0
RrR2 RESISTOR, 750 OHM, 1/4 W, 5% 60125-3 0 0 0
R3 RESISTOR, 2.2K OHM, 172 W, 5% 60108-01 1 1 1
R3 RESISTOR, 1.2K OHM, 1/4 W, 5% 60131 0 0 0
R3 RESISTOR, 330 OHM, 1/4 W, 5% 60115-08 0 0 0
R4 RESISTOR, 4.7K OHM, 1/4 W, 5% 60107-01 1 1 1
R4 RESISTOR, 2.2K OHM, 1/4 W, 5% 60103 0 0 0
R4 RESISTOR, 750 OHM, 1/4 W, 5% 60125-3 0 0 0
RS RESISTOR, 2.2K OHM, 12 W, 5% 60108-01 1 1 1
RS RESISTOR, 1.2K OHM, 1/4 W, 5% 60131 0 0 0
RS RESISTOR, 330 OHM, 1/4 W, 5% 60115-08 0 0 0
R6 RESISTOR, 4.7K OHM, 1/4 W, 5% 60107-01 1 1 1
R6 RESISTOR, 2.2K OHM, 1/4 W, 5% 60103 0 0 0
R6 RESISTOR, 750 OHM, 1/4 W, 5% 60125-3 0 0 0
R7 RESISTOR, 2.2K OHM, 12 W, 5% 60108-01 1 0 1
R7 RESISTOR, 1.2K OHM, 1/4 W, 5% 60131 0 0 0
RrR7 RESISTOR, 330 OHM, 14 W, 5% 60115-08 0 0 o
R8 RESISTOR, 4.7K OHM, 1/4 W, 5% 60107-01 1 0 1
R8 RESISTOR, 2.2K OHM, 1/4 W, 5% 60103 0 0 0
R8 RESISTOR, 750 OHM, 14 W, 5% 60125-3 0 0 0
R8 RESISTOR, 2.2K OHM, 1/4 W, 5% 60103 0 0 0
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R38 RESISTOR, 750 OHM, 1/4 W, 5% 60125-3 0
R9 RESISTOR, 2.2K OHM, 1/2 W, 5% 60108-01 1
R9 RESISTOR, 1.2K OHM, 1/4 W, 5% 60131 0
R9 RESISTOR, 330 OHM, 1/4 W, 5% 60115-08 0
R10 RESISTOR, 4.7K OHM, 114 W, 5% 60107-01 1
R10 RESISTOR, 2.2K OHM, 1/4 W, 5% 60103 0
R10 RESISTOR, 750 OHM, 1/4 W, 5% 60125-3 0
R11 RESISTOR, 2.2K OHM, 1/2 W, 5% 60108-01 1
R11 RESISTOR, 1.2K OHM, 1/4 W, 5% 60131 0
R11 RESISTOR, 330 OHM, 14 W, 5% 60115-08 0
R12 RESISTOR, 4.7K OHM, 1/4 W, 5% 60107-01 1
R12 RESISTOR, 2.2K OHM, 1/4 W, 5% 60103 0
R12 RESISTOR, 750 QOHM, 1/4 W, 5% 60125-3 0
R13 RESISTOR, 2.2K OHM, 12 W, 5% 60108-01 1
R13 RESISTOR, 1.2K OHM, 1/4 W, 5% 60131 0
R13 RESISTOR, 330 OHM, 14 W, 5% 60115-08 0
R14 RESISTOR, 47K OHM, 1/4 W, 5% 60107-01 1
R14 RESISTOR, 2.2K OHM, 14 W, 5% 60103 0
R14 RESISTOR, 750 OHM, 1/4 W, 5% 60125-3 0
R15 RESISTOR, 2.2K OHM, 1/2 W, 5% 60108-01 1
R15 RESISTOR, 1.2K OHM, 1/4 W, §% 60131 0
R15 RESISTOR, 330 OHM, 1/4 W, 5% 60115-08 0
R16 RESISTOR, 4.7K OHM, 1/4 W, 5% 60107-01 1
R16 RESISTOR, 2.2K OHM, 1/4 W, 5% 60103 0
R18 RESISTOR, 750 OHM, 1/4 W, 5% 60125-3 0
u1 I.C., PS 25014 60455-3 1
uz 1.C., PS 25014 60455-3 1
X1 CONNECTOR, 3 PIN POST HDR 60283 3
X2 CONNECTOR, 3 PIN POST HDR 60283 3
X3 CONNECTOR, 3 PIN POST HDR 60283 3
X4 CONNECTOR, 3 PIN POST HDR 60283 3
X5 CONNECTOR, 3 PIN POST HDR 60283 3
X5 CONNECTOR, 3 PIN POST HDR 60283 3
X7 CONNECTOR, 3 PIN POST HDR 60283 3
X8 CONNECTOR, 3 PIN POST HDR 60283 3
X9 CONNECTOR, 3 PIN POST HDR 60283 3
X10 CONNECTOR, 3 PIN POST HDR 60283 3
X11 CONNECTOR, 3 PIN POST HDR 80283 3
X12 CONNECTOR, 3 PIN POST HDR 60283 3
X13 CONNECTOR, 3 PIN POST HDR 60283 3
X14 CONNECTOR, 3 PIN POST HDR 60283 3
X15 CONNECTOR, 3 PIN POST HDR 60283 3
X16 CONNECTOR, 3 PIN POST HDR 60283 3

SHORTING JUMPERS 60282 5

PRINTEDP CIRCUIT BOARD 16728 1

ASSEMBLY DRAWING 16728 SHT 1

ELECTRICAL SCHEMATIC 16696 1

OPTOISOLATOR INTERFACE BRD., ASSEMBLY
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SEMITOOL Kalispell, MT BY DATE
DWG# 16728 REVF SHEET 2C OF 8 ASC 8/24/35
OPTOISOLATOR INTERFACE BRD., ASSEMBLY

-1 ASSY IS +24VDC

-501 1S FOR USE WITH 2400 AND 2600 SIZE BOWL SRD's.

CUT (1) TRACE ACCORDING TO ASSEMBLY 16728. INSTALL JUMPER
BETWEEN PINS 15 AND 16 ON U2.

-503 IS USED ON PAT-202 TOOLS

CUT LABELS FOR P2 AND P4 BETWEEN NUMBERS 5-6, AND 7-8 RESPECTIVELY.
APPLY LABEL FOR P1-P4 AS SHOWN ON ASSY DRAWING NOTES.

END OF PARTS LIST
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SEMITOOL CONFIDENTIAL

LTR. REVISION BY |(APPD|DATE
16.5'| 73179 CABLE, ROUND 20 COMND., 1BGA,

I |7305i—/5 |EXTENDED GROUND PN, MALE

2 L1714 STRAIN RELIEF

| b1712 CONNECTOR 1b PIN CPC

| 73189 CONNECTOR, AN CPC

!

73031- 30 | ExTENDED GROUND PIN, FEMALE

PART NO.
QTY. PER ASSY.

DESCRIPTION SPECIFICATION

TOLERANCES UNLESS NOTED
xx=%* .02
xxx=% o10

SEMITOOL  useaue

ANGULARITY=% 1/p®

BAEAK CORNERS-.010 MAX|
FILLET RAD!I-.015 MAX.
125/ MACHINED SURFACES

DIMENSIONS ARE 1M
INCHES UNLESS NOTED

NEXT ASSEMBLY
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POWER CA3LE ASSEMBLY
By DATE | DRAWING NUMBER | RE
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THE SOFT START FOTENTIOMETER SHOULD BE ADJUSTED COUNTER CLOCKWISE
WNTIL AN AUDIABLE CLICK IS HEARD AND THEN ADJUSTED Two FULL TURN CLOCK WISE.

THE VELOCITY SETFOINT 1 & 2 FOTENTIOMETERS SHOULD EE TURNED
COUNTER OLOCKWISE UNTIL AN AUDIELE CLICK IS HEARD.

THE TACH GAIN, SLEW, AND OURRENT LIMIT FOTENTIOMETERS SHOULD EE TURNED
CLOCKWISE UNTIL AN AUDIRLE CLICK 1S HEARD.

THE JUMFERS ON THE AUTOMOTION CONTROLLER SHOULD BE CONFIGURED AS SHOWN;

a
2]

FSC~101:

AFTER THE ABOVE STEFS HAVE BEEN COMFLETED, LOCATE THE FOTENTIOMETER (RV3)
ON THE FSC 101 MAIN LOGIC BOARD. ENTER THE MOTOR TEST FORTION OF SERVICE
MODE AND FROGRAM THE SETFOINT RFM TD EQUAL THE MAXIMM ROTOR RFM.

WITH THE MOTOR RUNNING OFEN LOOF (MOTOR N), ADJUST RVE SO THAT THE ACTUAL
FFM ELLALS THE SETFOINT RFM. THIS COMFLETES THE TUNING PROCEDURE.

FEC-102:

AFTER THE ABOVE STEFS HAVE BEEN COMFLETED, LOCATE THE FOTENTIOMETER (RV1)
N THE DUTY CYCOLE CONVERTER BOARD (F/N 148461) (OR OFTODOUFLER/RELAY BOARD
F/N 16740 IF IT 18 BEING USED). ENTER THE MOTOR TEST FORTION OF

SERVICE MODE AND FROGRAM THE SETFOINT RFM TO ECUAL THE MAXIMM ROTOR RPM.
WITH THE MOTOR RUNNING OFEN LOOF, ADJUST RVL SO THAT THE ACTUAL

M EDUALS THE SETPOINT RFfM.  THIS COMPLETES THE TUNING FROCEDURE.
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ON SOME SMALL DIAMETER BOWL MACHINES, RPM VALUES SEEN DURING ACCELERATION

MAY NOT INCREASE TO THE SETPOINT RPM SMOOTHLY. TO CORRECT THIS PROBLEM,
DO THE FOLLOWING:

1) ENTER THE MOTOR TEST PORTION OF SERVICE MODE AND SET THE
RPM FOR 500 RPM.

2) START AND STOP THE MOTOR RUNNING (IN OPEN LOOP MODE) AND
OBSERVE WHETHER THE MOTOR’S FINAL SPEED 1S SUBSTANTIALLY LOWER )
THAN IT’S PEAK SPEED. IF S0, REDUCE THE CURRENT LIMIT POTENTIOMETER
SETTING (COUNTER CLOCKWISE) APPROXIMATELY 10 TURNS OR UNTIL
THE MOTOR ACCELERATES SMOOTHLY TO IT’S FINAL RPM.

3) THIS COMPLETES THE TUNING PROCEDURE.
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REF DESCRIPTION

¢l
c2
c3
c3
c3
o
cs
cs
c7
cs
cy
c10
Tt
ci2
ci3
P1
1
P1
Rl
1
R2
R2
R3
R3
R&
RS
RS
R6
R7
R7
R8
R?
R10
R11
R12
Ri2
R13
R13
R14
R14
R1S
R16
R17
R18

CAPACITOR, 10uF, 50V ELECTROLYTIC
CAPACITOR, 0.01uf 25V, CERAMIC
CAPACITOR, 0.1uF 25V. METAL FILM
CAPACITOR, 0.047uF 50V, METAL FILM
CAPACITOR, 0.01uF 50V. METAL FILM
CAPACITOR, TuF 50V. MONOLYTHIC
CAPACITOR, 0.01MF 25v. CERAMIC

CAPACITOR,
CAPACITOR,
CAPACITOR,
CAPACITOR,
CAPACITOR,
CAPACITOR,
CAPACITOR,
CAPACITOR,
CONNECTOR,
CONNECTOR,
LABEL, 1-1
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
POT, 100K
RESISTOR,
RESISTOR,
RESISTOR,

0.01MF 25V. CERAMIC
0.01MF 25V. CERAMIC
0.01MF 25V, CERAMIC
0.01MF 25V. CERAMIC
0.01MF 25V, CERAMIC
0.01MF 25v. CERAMIC -
0.01MF 25V. CERAMIC
0.1MF 35V, TANT.
7 PIN HEADER PC MOUNT
7 PIN PLUG
0
100K OHM, 1744 5%
750 OMM, 1/4W 5%
100K OHM, 1744 5%
750 OHM, 1744 5%
100K OHM, 1/44 5%
750 OHM, 1/4M 5%
22K GHM, 1744 5%
30K OHM, 1/4W 5%
22K OHM, 1/4W 5%
10K OHM, 174V 5%
180K OHM, 1/4W 5%
150K OHM, 1/4W 5%
10K OHK, 1/4W 5%
10M ONM, 1/6W 5%
100K ONM, 1/4W 5%
15K OHM, 1744 5%
10K OHM, 1744 5%
100 OHM, 1/4u 5%
10K OHM, 1/4W 5%
100 OHM, 1/4W 5%
10K OHM, 1/4W 5%
100 OHM, 1/4W 5%
OHM PC MNT SIDE ADJ.
4.7 OHM, 1/4M 5%
7.5 OHM, 174V S%
7.5K OHM, 1/4W S%

PART NO.

60260
60201
60240-03
60240-05
60240-02
60253-01
60201
60201
60201
60201
60201
60201
60201
60201
60202
60516-4
60516-5
61403-15
60106
60125-03
60106
60125-03
60106
60125-03
601035
60115-02
60105
60104
60101-05
60268
60104
60107-05
60106
60105-39
60104
60105-38
60104
60105-38
60104
60105-38
73166-36
60107-01
60125-01
60125-01

PARTS

LIST
N
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SEMITOOL

Kadlspall, =T

MOTOR SPEED LIMITER

(1 DATE

nRAWN MB 7/21/93

QRAAL IME NUMALR Ry

16737 H

CHFLRSD

AprrnUrD LA"C— i/g./cﬂ

wmir2C {0

USAGE NOTES:

-1 ASSEMBLY OBSOLETE, SEE BELOW. WAS USED WITH LC4 AND LCS MOTOR CONTROLS.

=501 ASSEMBLY USE PARTS LIST #2: USED WITH LC1 MOTOR CONTROL
503 ASSEMBLY USE PARTS LIST #1: USED WITH 50 WAFER CARRIERL

=505 ASSEMBLY USE PARTS LIST #1:

« SWP MAX 2000 RPM BE! 8 POLE MOTOR.

ESS, MFM K127 12 POLE MOTOR 1300 RPH MAX.
REPLACES -1 ASSY FOR LC4, LCS MOTOR CONTROLS.

USED FOR SRD, BOX WASHER WITH STD MOTOR CHTRL BRD, SYSTEMS <= 2300 SIZE (2000RPM OR GREATER

507 ASSEMBLY USE PARTS LIST #3: REPLACES -1 ASSY. USED WITH LC4, LCS MOTOR CONTROLS.

=509 ASSEMBLY USE PARTS LIST #4: USED ON SATS WITH 750 PAC-SC] MOTOR

USED FOR SYSTEMS 2400/2400 SIZE C130CRPM),

AND FOR ALL SATS EXCEPT SATS WITH
750 PAC-SCI MOTCR COWTROLLER.

CONTROLLER {SPEED LIMITER INPUT FROM &0 SLOT DISK).

-511 ASSEMBLY USE PARTS LIST #5: USED ON BOX WASHERS WITHOUT STD MOTCR CNTRL BRD.

CALIBRATION PROCEDURE:
TURN R15 FULLY CW, SET SPEED TO RECIPE+10%.
ADJUST R15 CCW UNTIL TRIP POINT IS REACKED.

END QF PARTS LIST

----------------------------------------------------------------------



LTR |RELEASE # REVMISION DESCRIPTION DWN | APPD 10AT
ASSEMLY | COMPONENT | VALUE ADDED €9-212, R12-R14, US, X, AND X2.
a | cac | 7
& S a - G
<=220H; pt: I o A | seeeri—y SCARD BECOMES REV. A
& ikl CORRECTED COMPONENT VALLZS. C9-CI1 WERE
RS oot @B1F, R1~3 WERE 1@K, R1Z2-'¢ 4ERE 188 CHM, TA cac | an
p-dieur | w7 188 O B |seeen-2 C+ WAS B'WF, RIB WAS 12K. ACCED —5B3 ASSY.
=] B.047,F
sanr | & o oo
AN 1 N
[+ ] A 0uF CHANGED F-¥ CONVERTER FRoN #4047 TQ LM 33, N8
C foms BOCRD BECONES REV. C
Yoo {+12v LC4, LCS)
{+7.5v LCI1)
[=] cs [+ [+ ca 02 ¢l ﬁ
10UF FTUF _YF BIF QIUF BIUF L 1WF
o1 1 T 1 L L
s @ T~ T T T T T T
- L
= [T N
75
wee
* m?T =
.o
U "I
vl 10K
Wan 7
F) R11 Pi=?
b1 1 15K
Plel @————n AN,
LM p—
18K —
P2 @ VA "
Lin 1 188,
P1-3 Ly s
HHu, i
WATE: C9, ClA, AM0 £11
- ARE ALL 8.91uF CERAMIC —
CUSTOMER = ~
KALISPELL, MT
s/0
REF MASTER MOTOR SPEED LIMITER BOARD
REF SCHEMATIC MOImgb,ﬂﬂ
— REF ASSEMBLY 16737 ar DATE | DRAMNG NUMBER: RE
— PRELIMINARY DRAWN iy 5/6/93 169 (
AS BuUILT ENGR SoALE.
_——— PR RFF FR - APPROV N [NFalYis SHEFTT1 OF 4




LTR |RELEASE @ REVISION DESCRIPTION own | APPD |DATE
JOBSOLETE CAP 5828185, CHANGED C3 TO WETAL
A |cood7e . JWD [CAC praase
CHANGED P1. ADDED €9-C12, R1Z-R14, U5, X1 AND
B [900070—1 |2 eosos mecoue Rev A JEA |CAC [rrem
C |o00070—2 |ADDED ~301 assy JWD |CAC
D |e1ee1s -5 guu WAS 2-3, ADDED CUT. CAC {CAC brmm
CORRECTED MOLE SPACING ON P1 TO 5Mu,
E |912@16—1 [cormrecteh mace rrow mie, REWSED ant . [RAC |CAC [rrem
BOARD BECOMES REV. .
-543 ASS' 2 o
F 10100162 [on ParTs st tmct s UST: €8 WS SO irac |cac pram
G (030043 | SR o e M8 |cac prrms
H ls3ee43-1 ”nﬁmun—uh ASSEMELY, CORRICTED CALIMRATION PROCEDIRE MB he ﬂ\rk..m

()

AIAIAIATAATA
L NN

SEMITOOL .
737 SHEET SIZE DESCRIPTION
16 1. 8 ASSEMBLY
COMP. PRINT 2. A PARTS LIST
3. B DRILL AND TRIM
PRINT ON COMP. SIDE . 4 c ASSEMBLY Am_vmcmx REV.'S)
(YELLOW) S. DISK "APCB" COMP. SIDE ARTWORK
6. DISK "APCE" CIRC. SIDE ARTWORK
7. DISK "APCB” SOLDER SIDE ARTWORK
ASSEMEBLY NOTES: = B. DISK "APCB" SILKSCREEN ARTWORK
T 0 2 + 9. DISK "APCB" POWER PLANE ARTWORK
1102 « 10. DISK "APCB" GROUND PLANE ARTWORK
* THESE DO NOT APPLY TO THIS PC. BOARD =
CONNECTOR P1 ASSEMBLY:
CUSTOMER = , ~
SCREW HEADS FACING UP 570 mm?\:n_l@@m"_ KALISPELL. M1
ﬁl REF MASTER MOTOR SPEED UMITER BRD.
...nu..umw\\lcﬁm_r REF SCHEMATIC t1sel
i ASSEMBLY,
s HHHHEH REF ASSEMBLY BY DATE | GRAWNG NUMBER: REV
PRELIMINARY DRAWN g 7/20./93 16737 H
AS BUILT ENGR SCALE:
LATER ' ] v 2 » SEMITOOL PROPRIETARY | "o &R 890489 APPROVED o~ e /5T | 1=1 SHEET] OF B




SEMITOOL  cowsonm

MQTOR SPEED LIMITER

Y OAYE DRAWING NUmBLR [ 1113

DAREIN MB  7/21/93 16737 H

CHICKED

APFROUFD CA( gp{/?} “‘HZA Jo PARTS
REF DESCRIPTION PART NO. LIST

#1 #2

€1 CAPACITOR, 10uf, 50V ELECTROLYTIC 50260 1 1
C2 CAPACITOR, 0.01uF 25V, CERAMIC 40201 1 1
C3 CAPACITOR, 0.1uF 25V. METAL FILM 60240-03 0 o
€3 CAPACITOR, 0.047uf 50V. METAL FILM 80240-05 1 0
€3 CAPACITOR, 0.01uF 50V. METAL FIiM 60240-02 0 1
C4 CAPACITOR, 1uF 50V. MONOLYTHIC 60253-01 1 1
C5 CAPACITOR, 0.01MF 25V. CERAMIC 60201 1 1
€5 CAPACITOR, 0.01MF 25V, CERAMIC £0201 1 1
€7 CAPACITOR, 0.01MF 25V. CERAMIC 60201 1 1
£3 CAPACITOR, D.0IMF 25V. CERAMIC 60201 1 1
C9 CAPACITOR, 0.01MF 25V. CERAMIC 60201 1 1
£10 CAPACITOR, O.01MF 25V, CERAMIC 60201 1 1
€11 CAPACITOR, 0.01MF 25V. CERAMIC - 60201 1 1
€12 CAPACITOR, 0.0IMF 25V. CERAMIC 50201 1 1
€13 CAPACITOR, O0.1MF 35V, TANT. 60202 1 1
P1  CONNECTOR, 7 PIN KEADER PC MOUNT 50516-4 1 1
P1  CONNECTOR, 7 PIN PLUG 60516-5 1 1
P1  LABEL, 1-10 ! 61403-15 11
R1 RESISTOR, 100K OHM, 1/4W 5% 60106 11
R1  RESISTOR, 750 OHM, 1/4W 5% 40125-03 0o 0o
R2  RESISTOR, 100K OHM, 1/4W 5% 60106 1 1
R2 RESISTOR, 750 OHM, 1/4W 5% 50125-03 0 o
R3 RESISTOR, 100K OHM, 1/44 5% 60106 1 1
R3 RESISTOR, 750 OHM, 1/4W 5% 60125-03 0 0
R4  RESISTOR, 22K OHM, 1/4W 5% 60105 1 1
RS RESISTOR, 30K OHM, 1/4W 5% 60115-02 1 0
R5 RESISTOR, 22K OHM, 1/4W 5% 50105 0 1
R6 RESISTOR, 10K OHM, 1/4W 5% 60104 1 1
R7 RESISTOR, 180K OHM, 1/4W 5% &0101-05 1 0
R7 RESISTOR, 150K OHM, 1/4W 5% 60268 0 1
R8 RESISTOR, 10K OHM, 1/4W 5% 60104 1 1
R9 RESISTOR, 10M OHM, 1/4¥W 5% 60107-05 1 1
R10 RESISTOR, 100X OHM, 174W 5% 60106 1 1
R11 RESISTOR, 15K OHM, 1/4W 5% 60105-39 1 1
R12 RESISTOR, 10K OHM, 1/4W 5% 60104 1 1
R12 RESISTOR, 100 OHM, 1/4W S% 60105-38 0o 0
R13 RESISTOR, 10K OHM, 1/4W 5% 60104 1 1
R13 RESISTOR, 100 OHM, 1/4W 5% 60105-38 0 o
R14 RESISTOR, 10K OHM, 1/4W 5% 40104 1 1
R14 RESISTOR, 100 OHM, 1/4W 5% &0105-38 a6 0
R15 POT, 100K OHM PC MNT SIDE ADJ. 3166-36 1 1
R16 RESISTOR, &4.7K OHM, 1/4W 5% 60107-01 1 1
R17 RESISTOR, 7.5K OHM, 1/4M 5% 60125-01 1 1
R18 RESISTOR, 7.5K OHM, 1/4W 5% 60125-01 1 1

ﬂ—.—l—bo—la—lDﬂ—lﬂ-‘—hﬂ-—i—lo—t-‘o—.g-‘o-l-n-ln-l-l—‘_l-l—l—l-«l_h—l—loo-l—l—ha
...n--_n_n_ba-.a_-m_nﬂ_n_n—-o-.a_no_n_no...;o..qa_-_-_n—n-n_u_n_n.a_._nd.a..-oca_._ng
_t_n_n_n_no—nc-.Q.d_a-a-a-ao_na-h.a_no_lo—-c—n—a..n_h.—n_n_l—l_n—l—l..n—lo_;o-l_na



SEMITOOL  xeeense

MOTOR SPEED LIMITER

ay DATE BAAW INE MUMBER REY

DRAWN

MB _ 7/21/93 16737 H

CHICKED

APFARUFD c&'( ql“ Iq3 ““123 m
PARTS
LIsT
#O2 B MW
Ul 1.C., LM358A 73159 1 1 1 1 1
‘Uz 1.C., LM331 6030%-03 1 1 1 1 1
U3 1.C., 4093 QUAD NAND GATE 60308-01 1 1 1 1 1
U4 1.C., 4070 73156-01 1 1 1 1 1
US  1.C., 401068 £0706 1 1 1 1 1
PINS, J (TEST POINTS, GND & TP1) 73066-02 2 '2 2 K] 2
X1  CONMECTOR, 3 PIN POST HEADER 60283 1 1 1 1 1
X1 JUMPER, SHORTING 60282 1 1 1 1 1
X2 CONNECTOR, 3 PIN POST HEADER 60283 1 1 1 1 1
X2 JUMPER, SHORTING 60282 1 1 1 1 1
SOCKETS:
1C SOCKET, 14 PIN 60503-1 3 3 k 3 3
1C SOCKET, 8 PIN 60511-3 2 2 2 2 2
PRINTED CIRCUIT BOARD 16737 C 1 1 1 1 1
ASSEMBLY DRAWING ! 16737 SHT 1 1 1 1 1 1
ELECTRICAL SCHEMATIC 16901 1 1 1 1 1

SSEMBLY NOTES:

ALL ASSEMBLIES:

CUT LABEL FOR P71 CONNECTOR PLUG BETWEEN

NUMBERS 7 AND 8. ATTACH AS SHOWN ON ASSEMBLY DRAWING SHEET 1.
INSTALL JUMPERS AS SHOWH ON ASSEMBLY DRAWING SHEET 1.

REV A BOARDS:

ALL ASSEMBLIES:
€UT TRACE BETWEEN PAD OF R1G AND THE "2" OF C2.
=501 ASSEMBLY:

CUT TRACE BETWEEN PINS 2 & 3 OF X1.

REV 8 BOARDS:

-501 ASSEMBLY:
CUT TRACE BETWEEN PINS 2 & 3 OF X1,

REV C BOARDS:
-1,-503,-505,-511 ASSY. INSTALL SHORTING JUMPER X2 PIN 1 TO 2.
-501 ASSY. CUT TRACE X1 PIN 2 TO X1 PIN 3. INSTALL SHORTING JUMPER X1 PIN 1 TO 2.

REV C BOARDS ALL ASSEMBLIES:
A SILK SCREEN ERROR HAS OCCURED. THE RESISTOR LABELED R14 NEXT TO R7
SHOULD BE R16. THE RESISTOR LABELED RT3 NEAR R9 SHOULD BE R17. THE RESISTOR

LABELED R12 NEAR R8 SHOULD BE R18.



SEMITOOL  sunsense

MOTOR SPEED LIMITER

ay DATE ORAWING NUMELR LT{1}
— MB  7/21/93 16737 H

CHECKED

— ‘Z/{./Q’, st 20 oAC

USAGE NOTES:
-1 ASSEMBLY OBSOLETE, SEE SELOW. WAS USED WITH LC4 AND
-501 ASSEMBLY USE PARTS LIST #2: USED WITH LC1 MOTOR CONTROL, SWP MAX 2000 RPM BEI 8 POLE MOTOR.
=503 ASSEMBLY USE PARTS LIST #1: USED WITH 50 WAFER CARRIERLESS, MFM K127 12 POLE MOTOR 1300 RPM MAX.
-505 ASSEMBLY USE PARTS LIST #1: REPLACES -1 ASSY FOR LC4, LC5 MOTOR CONTROLS,
USED FOR SRD, BOX
-507 ASSEMBLY USE PARTS LIST #3: REPLACES =1 ASSY. USED WITH LC4, LCS MOTOR CONTROLS.
USED FOR SYSTEMS 2400/2600 sizE (1300RPM), AND FOR ALL SATS EXCEPT SATS WITH

750 PAC-SCI MOTOR CONTROLLER,
-509 ASSEMBLY USE PARTS LIST #%: USED ON SATS WITH 750 PA

~511 ASSEMBLY USE PARTS LIST #5: USED ON BOX WASHERS WITHOUT STD MOTOR CNTRL BRD.

LC5 MOTOR CONTROLS.

CALIBRATION PROCEOURE:
TURH R15 FULLY CW, SET SPEED TO RECIPE+10%.
ADJUST R15 CCW UNTIL TRIP POINT IS REACHED.

END OF PARTS LIST

WASHER WITH STD MOTOR CHTRL BRD, SYSTEMS <= 2300 SIZF (2000RPM OR

C-SC1 MOTOR CONTROLLER (SPEED LIMITER INPUT FROM 60 SLOT DI¢
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SEMITOOL™ s

PSC-102 MAIN LOGIC BOARD ASSY

(3] DATE ORAWING NUMBER REL

_— CAM 3/25/87 | 14843 /}(/

CHECKED 3&[ 10

w

weanon CYC 2021143

Q8  TRANSISTOR, 2N&7Z27 60411
Q9  TRANSISTOR, 2N4403 60298
Q10 TRANSISTOR, 2N4403 60298

R1 RESISTOR, 4.7K OHM, 1/4W, 5% 60107-01
R2 RESISTOR, POTENTIOMETER, 1K OH73166-04
R3  RESISTOR, 4.7K ONM, 1/4W, 5% 60107-01
R4 RESISTOR, 47K OHM, 1/4W, 5% 60110
RS RESISTOR, 4.3K OHM, 1/4W, 5% 60106-02
R6 RESISTOR, 150K OWM, 1/4M, 5% 60268
R7 RESISTOR, 150K OHM, 1/4W, 5% 60268
R8 RESISTOR, SIP, 4.7K OHM, & PIN&0119-01
R9  RESISTOR, 4.7 OHM, 1/4W, 5% 60107-01

R10 RESISTOR, 82 OHM, W 60104-02
R11 RESISTOR, 82 OHM, 1W 60104-02
R12 RESISTOR, 82 OHM, W 60104-02
R13 RESISTOR, 82 OHM, 60104-02
R14 RESISTOR, 82 OHM, W £0104-02
R15 RESISTOR, 82 OHM, W 60104-02
Ri6 RESISTOR, 82 OHK, W 60104-02
R17 RESISTOR, 82 OHM, 1W 60104-02
R18 RESISTOR, 82 OHM, 1w 60104-062

> RESISTOR, 82 OHM, tH 60104-02
.c0 RESISTOR, 82 OHM, 60104-02
R21 RESISTOR, B2 OHM, 1W 60104-02
R22 RESISTOR, 82 OHM, 1M 60104-02
R23 RESISTOR, 82 OHM, W 60104-02
R24 RESISTOR, 82 OHM, 1W 60104-02
R25 RESISTOR, 82 OHM, W 50104-02
R26 RESISTOR, B2 OHM, 1W 60104-02
R27 RESISTOR, 82 OHM, 1W 60104-02
R28 RESISTOR, 82 OHM, W 60104-02
R29 RESISTOR, 150 OHM, 1/2v 60113-01
R30 RESISTOR, 150 OHM, 1/2W &0113-01
R31 RESISTOR, 150 OHM, 1/2U 60113-01
R32 RESISTCR, 150 OHM, 1/2W 66113-01
R33 RESISTOR, 150 OHM, 1/2W 60113-01
R34 RESISTOR, 150 OHM, 1/2W 66113-01
R35 RESISTOR, 150 OhM, 1/2u 60113-01
R36 RESISTOR, 150 OHM, 1/2W 60113-01

R37 RESISTOR, SIP, 4.7X OHM, 8 PIN60119-02
R3I8 RESISTOR, SIP, 4.7K OHM, 8 PIN60119-02
R39 RESISTOR, SIP, 4.7K OHM, 8 PING0119-02
R40 RESISTOR, 4.7K OHM, 1/4W, 5% 60107-01
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Calinpell, M7

SEMITOOL

PSC-102 MAIN LOGIC BOARD ASSY

T DATE 1 DRAWING NI-BER -1

panan CAM 3/25/87 14843} X

CNELXED 10

2E
E 1] of

che +t2ia}

APPFAGLED

R42
R43
R&4
R47
R4B
R4Y
RS0
RS1
R52
R53
R54
R57
R58
R59
R60
R61
R63
k&4
R&5
R&3

R68
R69
R70
R71
R72
R73
R74
RTS
R76
R77
R78
RTY
R8O

SWi
SW2

RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR,

SOCKET, 40 PIN DIP
SOCKET, 28 PIN DIP
SOCKET, 24 PIN DIP
SOCKET, 16 PIN DIP
SOCKET, 20 PIN DIP

SOCKET, 8

SOCKET, 14 PIN DIP
SOCKET, 18 PIN DIP

SWITCH, DIP, 8 POSITION
SWITCH, DIP, 8 POSITION

R41 RESISTOR, 4.7K OHM, 1/4W, 5% 60107-01

4.7K OHM, 174, 5% 60107-01
SIP, 10K OHM, B PIN 60120
SIP, 4.7K OHM, 8 PIN60119-02
390 OHM, 1/2W, 5%  60115-04
SIP, 4.7K OHM, 8 PING0119-02
SIP, 4.7K OHM, B PIN60119-02
SIP, 4.7K OHM, 8 PIN60119-02
27¢ OHM, 1744, 5% 60114
2.2K OHM, 1/4M, 5% 60103
2.2K OHM, 1/4W, 5% 60103
4.TX OHM, 3/2W 60108-05
2.2K OHM, /24, 5% 60108-01
2.2K OHM, 1/24, 5% 60108-01
2.2 OHM, 1/2v, 5% 60108-01
2.2K OHM, 1/2W, 5% 60108-01
430 OKM, 174, 5%  60105-36
4.7 OHM, 174, 5% £0107-01
4.7K ORM, 1744, 5% 60107-01
4.7K OHM, 1/4W, 5% 60107-01
510 OHM, 1/74W, S%  60105-44
270 OHM, 1/2V 60111
SIP, 4.7K OHM, 9 PIN60119-05%
4.7K OHM, 174w, SX 60107-0%
4.7 OHM, 1/4¥, 5% 60107-01
750 OHM, 1/4W, 5% 60125-03
10K OHM, 1/4M, 5% 60104
43K OHM, 174, 5%  60107-03
43K OHM, 1744, 5%  60107-03
10K OHM, 1/4M, 5% 60104
750 OHM, 1/4W, 5%  60125-03
4.7K OHM, 174W, 5% 60107-01
4.7 OHM, 1/6W, 5% 60107-01
100 OHM, 1W, 5%  60104-03
4.7 OHM, 1/4W, 5% 60107-01
4.7K OHM, 1/4W, 5% 60107-01
£06513-01
£0506-01
60511-04
60504-01
60510-02
60511-03
60503-01
60510-01
73029-05
73029-05

PIN DIP

-l
J T N I T . | A N PP ST G Y

-
- s LA BY P mh mh e P A e ek ok o b o3 b mb wd ek nh o mh b eb £ b ik ah ord wh ek emb ek veh e amd md md el h mh ek A A

-l
B N N R A P T I Y N Ay SR S . TRV U Y QU | U (U (i e U T |’ P (i (o | | gy

-
— b W P N et bk omd P W) el md ek oamh o b b b ek b el b e —d ed O B b b e ok owh b owd md med mh md el o e md wekh b aeh

-
- o W F R = omd ok £ et e ek ok o b ad mk mh mb b e ek b e () el o el b o8 b ad b ah ak —h ok b b —A oA —h b ek b

—
T P I o i e A T ¥ [ e e T e T I e B R = e R e R e e e e T e I S e e Y

—
P T I N o L I R R I N e e e e Y R — T R R e e e B S I )

-
e Y I N o LY., T Y s S A A A = I T~ I R e T T S ST AuprT S )

..n
- S N = sk mm U e ek R A o B b A o 3 o b e b D b sl s mh b oad md ok ek o mA b ok oab ek od e ad s sh oah



| |
SEMITOOL Katiupas, M7
PSC-102 MAIN LOGIC BOARD ASSY
| &4 DATE DRALHING NiR4BER T3 ]

T CAM 3/25/87| 14843 X
CREKER 10
wenven CAC 2422143 ot Y
SW3 SWITCH, DIP, B POSITICN 73029-05
SW4 SWITCH, DIP, 8 POSITION 73029-05
SW5 SWITCH, DIP, 8 POSITION 73029-05
SH6 SWITCH, DIP, 8 POSITION 73029-05
SW7 SWITCH, DIP, 8 POSITION 73029-05
SW8 SWITCH, MOMENTARY, SPST 81319
$W9 SWITCH, MOMENTARY, SPST 61319
Ut TL7705A 73157-11
Uz TMPZ B4CO0P (CPU) &60320-01
U3 27128 EPROM 73202-10
U4 6116 RAM 60274
us DS 1220 NON-VOLATILE RAM 60324
U6 8253 60325
U7 ADC 0804 60330
ug  74LS5123 60327
Ue  MAX 232 60330-01
U0 74LS05 60328
U1l 74L593 60326
W12 74LS138 60318
W13 7408138 60318
U5 ULN2003 - - - 60313

ULNZOO03 60313
«.f ULN20O3 60313
U8 8251A 60135-01
20 8255 60316
u21 8255 80316
22 8255 80316
u23 8255 60316
Y24 NTE2018 60313-01
U25 NTEZ2018 60313-01
U2é6 ULN2003 60313
U27 ULN2003 60313
U28 NTE2018 60313-01
U29 1La74 60265
U0 fLa7% 60265
UI2 74LS14 60288
U33 7415393 73156-21
US4 LM358A 73159
VR1 LM3I23K REGULATOR 40329
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SEMITOOL

Kalispall,

T

PSC-102 MAIN LOGIC BOARD ASSY

ay DATE DRALINE NEMELR hEY

ot CAM 3/25/87] 14843 - X
{RELRER 10
APPROVFT C'k(' 1’11’13 ﬂm ¢
X8 2 PIN HEADER 60283
X11 3 PIN HREADER 60283
X17 3 PIN HEADER 60283
X18 2 PIN HEADER 60283
X19 2 PIN HEADER 60283
X20 3 PIN HEADER 60283
X21 3 PIN HEADER 60283
Y1 4 MHZ OSCILLATOR 7321
21 ZENER DIODE, 6.2v, 1N5234 60453

J PINS 73066-02

PC BOARD 14843

SCHEMATIC 16034
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SEMITOOL™ xemen

PSC-102 MAIN LOGIC BOARD ASSY
o OATE_| OMAWING NUMECR | eV

onun  CAM 3/25/87 114843 X

CHECEED

Lo <AC Zaigz] S

NOTE: ‘

THE -1 ASSEMBLY 1S FOR MICRODESIGN MOTOR CONTROLS

THE -501 ASSEMBLY IS FOR KBIC MOTOR CONTROL WITK CPTICAL TACHOMETER SENSOR (SLOTTED DISK)

THE -503 ASSEMBLY IS FOR KBIC MOTOR CONTROL AND REFLECTIVE TACHOMETER SENSOR.

THE -505 ASSEMBLY IS FOR XBIC, OPTICAL TACH, RESISTIVITY MONITOR ADAPTOR,

THE -507 ASSEMBLY IS FOR EXTERMAL 24VDC SUPPLY (USED IN SANDIA RFT/).

THE -509 ASSEMBLY IS FOR INTERNAL TACH BUFFER BOARD (14849)

THE -511 ASSEMBLY IS FOR INTERNAL TACH BUFFER BOARD (14869) WITH RESISTIVITY MONITOR.

THE -513 ASSEMBLY IS FOR BRUSHED OR BRUSHLESS MOTORS WITH TACH BUFFER INTEGRATED ON
BOARD. TYPICAL PRODUCTION PRICR TO 10/2/90.

THE -515 ASSEMBLY HAS THE LONG LATCH ON JS AND ADDITIONAL JUMPERS FOR THE SIGNAL .TOWER
OPTION AND IS TYPICAL FOR ALL PSC-102 CONTROLLERS AFTER 10/2/90.

THE -517 ASSEMBLY TO BE USED FOR IPA SRD ONLY, (SAME AS -515 EXCEPT JUMPERS)
(NO WATER, LTD SVDC FOR TACH, ROTOR UP)

NOTES: 1. THE -1 ASSEMBLY OF THE 14843 PCE CAN NOT BE MADE WITH A REV F OR LATER BOARD.
2. ON ASSEMBLIES -501 TO -511, CUT TRACE BETWEEN X18 PIN 1 AND PIN 2.
EUT TRACE BETWEEN X19 PIN 1 AND PIN 2. CUT TRACE BETWEEN X20 PIN 1 AND PIN 2.
CUT TRACE BETWEEN X21 PIN 1 AND PIN 2.
3. INSTALL J PIN IN +5VDC TEST POINT & ONE IN GND TEST POINT.

4. INSTALL Q-CAP (C4) UNDER U2-11 & U2-29.

REV F BOARD NOTES:

1. ON ALL ASSEMBLIES; ADD 18AWG JUMPER BETWEEN THE SCREW MOUNTING PAD OF VR1 AND THE
GROUND TEST POINT. USING A #50 DRILL ORILL OUT THE PAD ON U12 PIN &.
PLACE A PIECE OF INSULATION ON THE LEG OF THE IC U12 PIN & BEFORE
INSTALLING ON THE PCB. JUMPER U12 PIN 6 TO R8 PIN 2. ALSO, DRILL QUT THE VIA
THAT IS DIRECTLY ABQVE R44 PIN 1. JUMPER X21 PIN 2 TO U23 PIN 1.
JUMPER U27 PIN 11 TO J4 PIN 18.

REV G BOARD NOTES;

1. ON ALL ASSEMBLIES; ADD 1BAWG JUMPER BETWEEN THE SCREW MOUNTING PAD OF VR1 AND THE
GROUND TEST POINT. JUMPER U12 PIN & TO R8 PIN 2.

REV H BOARD NOTES;
1. ON ALL ASEMBLIES USE A #50 DRILL BIT, DRILL OUT THE PAD ON U12 PIN 6.

2, PLACE A PIECE OF INSULATION ON THE LEG OF 1.C. U12 PIN & BEFORE INSTALLING ON THE PCE.



SEMITOOL  cewrense

PSC-102 MAIN LOGIC BOARD ASSY

BY DATE | DRALYENG NUMBER Rty

o CAM 3/25/87 | 14843 )(

CHECKED

arexavrn CRHC ‘],6/.13 iy 104

REV H BOARD NOTES CONTINUED;
3. JUMPER U32 PIN 6 TO RB PIN 2.

4. ON THE -315,-517 ASSEMBLIES, ADD THE FOLLOWING JUMPERS:
u27-11 10 J3-4
u27-10 10 J3-5
uz27-12 10 J3-7

4. ON THE -517 ASSEMBLY
CUT THE TRACE BETWEEN J4-48 AND J4-50
JUMPER €25 (+) TQ J4-50

REV ! BOARD NOTES;
ALL ASSEMBLIES:
1. [IMSTALL SOCKETS FOR ALL I.C.s.
2. MAKE THE FOLLOWING MODIFICATIONS TO ADD TWO GATE DELAYS TQ THE IORQ:
2.1. CUT THE TRACE ON THE YOP SIDE OF THE BOARD, BETWEEN THE VIA
FROM U13-4 AND THE VIA FROM U2-20.
2.2. JUMP BETWEEN THE VIA FROM U2-20, AND U10-5.
2.3. JUMP BETWEEN U10-6 AND U10-9.
2.4. ON THE BOTTOM OF THE BOARD SOLDER ONE END OF REO TO U10-6 AND
THE OTHER END'TO +5 VDG AT U10-14,
2.5. ON THE BOTTOM OF THE BOARD SOLDER ONE EWD OF R79 TO U10-8 AND
THE OTHER END TQ +5 VDC AT U10-14.
2.6. CONNECT W10-8 TO THE VIA FROM U13-4.
ON THE -517 ASSEMBLY:
1. CUT THE TRACE BETWEEN J4-43 AND J4-50.
2. JUMPER C25 (+) TO J4-50.

REV J BOARD NOTES:
1) INSTALL SOCKETS FOR ALL I.C.s.
2) THE BOARD ARTWORK HAS BEEN REVISED, AND THE ABOVE CUTS AND
JUMPS ARE NO LONGER REQUIRED.

ON THE -517 ASSEMBLY:
1. CUT THE TRACE BETWEEN J4-48 AND J4-50.
2. JUMPER C25 (+) TO J4-30.

END OF PARTS LIST
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switch wirlng
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Switch wiring shown for reference.
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1
V
L]
m
Membrane panel :
m
i
Other components an Assembly 14841.;

SEMITOOL CONFIDENTIAL

atTY. PER ASSY,

— i
prinl HEVISION nY APRUD
Fod T
1 A i
g
g™ Pins for LED 21~ LED 34 wired simtlar to
—— LED 19 ang LED 20.
-
] ] —— =" [rr—— frr— ey ey — S — ] (r—
2 —H L2
1 —H— L —W—]
6 —¥— — 6 — W]
7 —WH— 7 —H—
8 ~—H— § —H—
13—H—] 15—
14—— 14—H—
9 —] 9= | 1% a5 18L &8 im1 18] |B]n
|_m .nl—_u
41
= i T
23 21 19 27 29 18 16 31 20 2 24 26 28 33 ]
il !
t
L% LED 1 LED 7 L LED 13 b
¥— LED 2 LED 8 L—»—]LED 14
L % LED3 LED 9 | LED 15 o3
————H-— LED 4 LED 10 W—{ LED 15 [
WH— LED 5 LED 11 W—{LED 17 eI .
#—| LED 6 LED 12 H—|LED 18 b2
1.2
J3 _uo 32 34 53
o cmmmmmemmremmo o caes
_MU Keyswitch wiring
[ |-
PART HO. DESCRIPFTION SPECIFICATION

[TOLEAANCES UNLESS NOTED
X% Et 02
Axx=t oo

SEMITOOL

KALISPELL, ¥

ANGULARITYZ X 128
BAEAK CORMERS- Q10 MAX

S RD DISFLAY FaliZl -SCHEMATIC

1257 M ACKINED SuRFACES psc-102
DIMENSIONS ARE IM BY DATE ] ORAWING HUMBER
INCHES UNLESS NOTED |ORAWN CAC A Y7
MEXT ASSEMBLY CHECKED SCALE
asemgven  TAC it SHEET |
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REVISION 87 [aPPOjC
A | Meved R4 Frkeemd Regiemcn hele lose foac ke
L& b Pequmit seiser mask AL | ALy
T ¢ | GCOBAECT Qi - Y
[0 :oorman o), oius, COREEEED Gt CRIEA TN cRIIES2ED (AW 1o |5

3!
ManM qwmwuﬂs Lep 21 —= Lebn 34
LIy o< = - . . e iaiet = s 7 ] T . . —
°_ h Mﬂ._‘.f (0 il 5z o aa am_.- oo aa oo oo Py Y- Y-} oo an oo CYC LX) aa ol
™ 2y TP '0 . e o'a an oo oo oo oo o'o aon ao oo oo an on oo oo a;
ni QO 0% -1-4- o @ ﬂ_ a o ol a’ i o o a! a; CH o o) al
R = Y ] ‘e . o o ‘n o ‘s e 8 a o e
foooopoooncooscasca |LEDio | LeD2o! } } ! i : _ ] | _ foe ! {LED 34
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LED 3 ° Leb 4 -~ Lep I7 ° LED 18
16| 60457 | LED19-LED 34 LT5 315AHR 7 Segment Display
. ; o 3 18} 60459 LED 1~LED 18 T-1 Red LED
SITEED i ingt L, then diodes .i1-uT. LFeR .3.
L.._. “m_ um. ar ..od_n_.nu_:,...,:.nu ca sme zrrout 2 | 60107-0} R1-R2 A7K 1/4W resistor
o osmwefoumeon s | 60401 D1-05 INQ148 Diode - -
L. LED's 'ei§ ar@ I7USnTLT i3 .i:.* 1 | 73083 J Cennector, N_u_..._...—mmno_. .
(Long leag s tnvE 31Tm) 1§ 60624-6 J2 . Connector, S pinheader =
1173184-30 | J3 Connector, 34 pin 1DC PC-mount
1 | 73189-30 2" plece 34 conductor ribhon
T (attached to J3) ; :
1 {71842 34 pin Temale connector.
_{attached to end of cable)
1 | 7304110 al 2M4401 Transistor
PC BOARD MOUNTING HARDWARE
3 | 95061 standofT spacers
3 1912453 Insulating washers
3 191214 6-32 nts
t | 148418 Circuit Board
14157 Schematic
=
PART NO. | DESCRIPTION SPECIFICATION
QTY. PER ASSY.
rOLERANCES UNLESS NOTED
=8 =
Xt o SEMITOOL s
Sheat 1 Assembly drawing ANGULARITYZ £ 11,° - -—
Sheet 2 Hola Legend BREAK COMMERS-oio MAX{ <SRD TIT<L7F o o A L Tl
Sheet 3 Component side art FILLET MADII-.Dis MAX. Pioegnl
Sheet 4  Circuit side art 1257 MACHINED SURFACES -2
Sheel S  Pad master srt DIMENSIONS ARE IN 1] DATE | DRAWING NUMBER
INCHES UMLESS WoTED Jomawwm e gitw=) [HBY]
_| KEXT ASSEMBLY CMECKED SCALE
SEMITOOL CONFIDENTIAL arPROVED S s [elal _u:mma ;




1 ]
—oooo000000]*
000Q0C0000

[sTeT o) (w]a]e]e]aYe)]

O

—
!
!
I

— 7
Chk—2©&

S:

he -1 assembly is used on PSC-102's with autodoors and
2mote electronics

he -501 assembly is used on PSC-102's with autodoors
1d no remote electronics

his assembly is used on all PSC-102's built after 7/8/87

SEMITOOL CONFIDENTIAL

LTR.

REVISION BY [APP

Vo] 12821~ OVERLAY ASSY., OPERATOR CONTROL PAN
A 13 | uzse LOCKWASHER, INTERNAL TooTH ¥6
| "
3|3 |ar2e2 PRESS STUD,6-32% %%
B |3 |aie L-32 NUTS
—
3 | 3 | 9506l SPACERS, /4 %X.2, NYLON
w i _ 23174 -2 DB9 CONNECTOR PLVG
P __ I | 73171-3 DBYG CABLE CLAMP
m. A,.. _O\ 73189 -28 |0 CONDUETOR RownD CABLE
5 .__ | {14862 -501 | SWLITCH PAD TNTERCONNECT BOARD ASSY.
h\ 1 A=) PLASTIC TIE WRAP (STRAIN RELIEF)
_
7 i | 1 (73153-0! CONTROL SWITCHES | MEMEBRANE, & POS
i
2 i | {i2823-~03 METAL PLATE
/ L i | 17137 -50] | REMOTZ CPLRETOR (AMTRSL TOX
o | <1 pi| oPERATOR coNTROL PANEL
“hi [
PART NO. | DESCRIPTION SPECIFICATION
QTY. PER ASSY.
TOLERANCES UNLESS NOTED -
mm X ...n+.oo»._o mmg—lmloo—.l KALISPELI
ANGULARITY=E 1/, SANEL
BREAK CORNERS- 310 MAX] Ps¢-102  OPERATOR CONTROL A (
FILLET RADII-. 0I5 MAX.
128/ MACHINED SURFACES
DIMENSIONS ARE IN BY DATE | DRAWING NUMBES
INCHES UNLESS NOTED |oRawn RLF 2slsrl  |T7135
NEXT ASSEMBLY CHECKED SCALE
approven CAC 721197 : SHEET




2F 3

FILLET RADII-.0I§ MAX.
125/ MACHINED SURFACES

COZB4 LTR. REVISION BY [aPPD,
PT - ey !
( 24 A | ADDED THE - SOI1 _ ASSY. - wfmu.m..,..,t BTH | FALS
PC BOARD
148G 2.
OG22 L
(PT-23)
_ ] 73183-49 [CONNEGTOR 10PN, FRICTION LOCK SOCKET
530030000 # H| _creorr i | 17173153-1 -[coNNECTOR ON ¢ POSITION SwiTcH MEMBR
, £000 000000, | H pevie
3 é | |60622- 04 [CONNECTOR, 20PIN, FEMALE FLAT CABLE
mvl-. N — - — MATCHING CONNECTORS
ASSEMBLY -I "
2 73204 |CONNECTOR, IOPIN, FRICTION LOCK 90°
-0284 . -50/ SWITCH- PAD INTERCONNECT . BOARD ASS
(PY-24)
I [14160 SCHEMATIC | PSC-102
7318309 ! | |&02B4 CONNECTOR . LoPIN, STRIAGHT(.0255Q POSTS , Is el
PO-23 ECTOR, LFIN, 02554 )’
I o062 CONNECTOR, RIGHT ANG.,20PIN, PCB, LOCK ¢ ETE
& <& | | | [(4862  |PC BOARD, SwircH-PAD INTERCONNECT
| . ' -1 SWITCH-PAD INTERCONNECT BOARD AS¢
PJ23 PJ24 -50) | - ‘
[ec0o000000] | > < 2 PART NO. DESCRIPTION SPECIFICATION
S 0000000000 3 > < 5. QTY. PER ASSY.
.@l‘ 5> < 3 TOLERANCES UNLESS NOTED -
-
75 SEMITOOL  «usecu.
ASSEMBLY -s0! \ e > < 6 ANGULARITY=E 1£°
- 10 > < 4 BREAK CORNERS-.010 MAX{SWITCH-PAD INTERCONNECT BOARD

. = B8 ATE WING NUMBER
F 3 15 ‘DRILL AND TAR" INFO, DIMENSIONS ARE IN ! > P
1S “CIRCUIT SIDE” ART WORK. INcHES unLEsS NOTED |orawnBT Hansen |77-g7 14862
ASSY IS USED ON ALL PSC-102's W/AUTODOORS BUILWT BEFORE 7/&87. | n CHECKED
1 ASSY 1S USED ON ALL PSC-102's W/ AUTO DOORS EXT MWM.E& SCALE
SEMITCOL CONFIDENTIAL }2 apPROVED CAC 71279 NoNE SHEET

AETER _7/8/87.
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LAYEN D

SEMITOOL PROPRIETARY

LTR | RELEASE # REVISION DESCRIPTION DWN | APPD |DATY
A ﬁnmmgawﬁaﬂnnm_ Hm.._..muuoz ARTWORNK, REDRAWN, BOARD cau |eac 2870
8 BABE29—1 ADOCD G4 AND €570 ASSY. MOTES 2 AND 3 PAGE 2. RTW cac /58
C  |nesenn-2 ED ST ADDED €4 TO BOARD. BOARD 1S REV B ol o ALY
D |ssser-3 OVED MOUNTING MOLES, JEA cAC /479
E 30022-2 gﬂ?ﬂm@wﬁ&ﬁﬁih;%ﬁ!é RAC e s
F [esesas-2 CORRECTED +3VDC CALBMATION TO READ +/-8.081 VLTS, me L S
SAET  SIE  OCIORUPTON
1 [ ASSEMBLY
2 A PARTS UST
kS [ oL AND TR
.4 ¢ ASSEMBLY (EARUER REV.'S)
5. OK “aPce”  COMP. FIOE ARTWORK
& OISK CAPCET  ORC SOE ARTWORK
7, DISK CAPCET  SOLDER SIDE ARTWORY
& DK CAPON  SUXICWCEN ARTWORK
o B DORC TAPCET  POWER MLANE ATWORK
o W DU APCET  CROUND PLANE ARTWORK
THESE DO NOT APPLY TO THIS PC. BOARD =
CUSTOMER = h
o SEMTOOL  wwaw
REF MASTER PSC—182 RESISTIVITY MONITOR ADAPTOR
REF SCHEMATC
o ASSEMBLY
BY DATE | DRAWING NUMBER: RE
PRELMINARY oeawiCL | /27 /88 14884 F
AS BURT ENGR SCALE:
REF ER.GRAMOG AFFROVED ¢ By 1Y) .Nﬂ\\\.v NONE sHEeT 1 OF




SEMITOOL Kadiepa, o1
RESISTIVITY MONITOR ADAPTOR
av DATE DRAING NUSEER AW
—— CAN 12/16/87) 14884 F
eNLCRED A P
Y ad “’/Z h’i; e *

REF DESCRIPTION

¢
c2
€z
C4
cs
4
3
P2

R1
R2
r2
R3
R
RS
Ré
R7
/v
RVZ
u
u2
u3

us
4|

Capacitor, Elect., 10mF, 35 VOC
Capacitor, Elect., 10mf, 35 VDC
Capacitor, Elect., 10mF, 35 VDC
Capacitor, NPFO, 120pF, 1000 v
Capacitor, Decoupling QCap

Conn, 40 pin Fem., Dual Row, PC Mnt
Conn, 4 pin post hdr FRCTLK
Conn, 20 pin DIP Rbn

Conn, 20 pin DIP Rbn

Cable, Ribbon, 20 conductor, 2.5%
Res 470, 1744, 5%

Res 13.7X, 1/24, 0.1%

Res 13.3k, 1/2 W, 1%

Res 470, /4w, 5%

Res 499K, 1/2W, 0.1%

Res 220, 1/4W, 5%

Res 1K, 1/4W, 5%

Res 330K, 1/4W, 5%

Pot, 10K PCMNT, TOP ADJ

Pot, 1K PCMNT, TOP ADJ

. B255

. 4066

. LM358

- TLC15411IN

. AD584LH, Precision Volt. Ref,
Zener, 6.2V

Standoffs, 374", Fem/Male, 4-40
1.C. SCCKETS

Socket, 1.C., 8 pin

Socket, 1.C., 14 pin

Socket, I1.C., 20 pin

Socket, 1.C., 40 pin

OO Mm oD

I.
I.
1.
1.
I.

PART NO.

60250
60260
60260
73009-5
60296
73184-51
60617-05
6022-01
6022-01
60613
40108
60130-13
60130-14
60108
80130-499
60105-03
60112
60115-14
61523-01
73166-04
60316
60305
73159
60313-10
60330-05
60453
91288-01

60511-03
60503-01
60510-02
60513-01

ASSY
-1
1

1

2.5
1

{USED ON REV B AND EARLIER BOARDS)
1

B i T T QN N Gy

- P



CEMITOOL  smvenre

RESISTIVITY MORITOR ADAPTOR

|1 DBATE BRAL ING NUMBER [ “¢])

CAM 12/16/87 (14884 _ F

ORALN

CHECKED ugnzA o 8

wensurn AR 10BS10D

REF DESCRIPTION PART NO. ASSY

-1

Printed Circuit Board 14884 1

Assembly Drawing 14884 sht 1 1t

Electrical Schematic 14188 1
NOTES:

ALL BOARDS:
1. €5 is placed under U1 connected to pins 7 and 26.
2. Install sockets under all I.C.s.

NO REV BOARDS:
1. After installing J1, Trim trace that leads from J1-39
to R6 away from J1-37 and J1-39 (leave J1-35
connencted to R6).
2. Place C4 on the c¢ircuit side between pins 7 and
35 of U1.

REV € BODARDS:
1. RESISTANCE CALIBRATION:
With the power off, connect one lead of a Fluke 8050A DVM set to the
20K OHM range to U4-14, and the other lead to U3-5, Adjust RVZ (1K) pot
to read 13.71 OHMS, and lock the adjusting screw.
2. PRECISION +5 VDC CALIBRATION:
Connect the MEG tead of a Fluke 8050A DVM to U4-13. Connect the
POS lead to U4-14. Adjust RVS (10K) pot to read 5.00 VDC (+/- 0.001 vDC),
and lock the adjusting screw.

END OF PARTS LIST



LTR | RELEASE # REVSION DESCRIPTION DWN | AFPD |DATE
A |sseaze- ADDED C+ ANT C3 o, ATW eac  |asssme
m 939822-2 ADOED RV, AY2, A7 OHANGED R2 TO +3.3% 1% REQRAWN OM ACAQ. RAC cac /28793
WREF
L4l n - + 40
b - . 1.
e L] ~ 11
RESSTMTY CILL RESISTITY WONITOR + 3 b
BOARD _
3 M T
e - p:
LLCOM T
P ]
n 52V + +3 vDC
X u3 sl
TG+ LMTSEA e
¢ 2
. -18 vOC "2 2 [
= X % 133 1% [= . ,
1 2 ﬂr\K
g g v
i 3 AGHO ue
e TLET 54k
AN
2 o
AODRESS
1
DATA
L
wALF
14
tie
T
"3
AGNOD
B235 Pa® [ 18 . .
Pal | 19 4
i PB2| 29 wREF
i as1 rasl 2
® TIHHl el VS, e
ce Pas| 13 1
v2mpr T a6 | 2e_ us 2]
1
P21 & slese PO7Lan )/ Hosat A? [N
~ 3K 54 an
7 W 1%
- 3
n-23 & _ |
N3 & +8 W %
N ACND
S80KH2
Pl-4 &
) o SEMITOaLL
S/0 KALISPELL. WT
REF MASTER
R SOIENATIE | RM-20 RESISTIVITY MONITOR ADAPTOR
MA
SCHEMATIC (PSC—182)
REF ASSEMBLY -
: 14884 By DATE | DRAWNG NUMBER: REV
PRELIMINARY AW OTW  1/27 /88 14188 g8
AS BuiLT ENGR SoALE.
REF ER. commmn WPRROVED . _ ,_ . .__ NS sHEeT1 cF t







LTR | RELEASE REVISION DESCRIPTION OWN | APPD | DATE
—@1 ASSY/-581 ASSY/-507 ASSY #
snn Eﬂsﬂggatﬁiuﬂmgg el CAC |n/28/
LONFGURANGY 70 4L 0W A FOUR LAMP TOWER
) Joa111-1 ADDED OPUONA, TRANSFORMER THERMAL FUSES. aw | e 121408
THERUAL SNAP SW. ORTION (WOUNTED OW ...z»:u-.o!n! 041112 ADOED 5/0 Jdigg. TA CAC  [2/27/W
901113 CREATED -M7, 564 ASSEMBUES FOR OPTIONAL THERAL A ]
! ! : " FUSES, CYEATED §T-38 STWE 1. v
0 SENES i\ 5/ AUNNG TO F
: ooow e e e e | awn o0 37 e e ot TR At we | o fuen
] 1 OPEN @ T2 0fC C . N1 ADOED THERMAL SNAP SW. OPTION. xaH % lape2
_.._ __._ - F3 [ NA¥-1 RENOVED THI. (7T
i ™ m mr 2 st o Sous H weSeis VOONED WA, Su ORTG ADDED TH1 & SAVETY GNO BUS BAR | ASC | A |W/LSF
P a1 048 SEE ABCVE ]
& oll). ~ FOR CORREST ..) s NOT OISAME THE QTHER
TRANSFORMER M s, :
WRING. ” a ™ THERMAL FUSE
.Im..-iF @ i ah. _ o . a.MEt. INAP SW. CPTION (MOUNTED W TRANSFORMER) by
L =4 T T _ “ 1
8 " J—— TN
SAFETY GNO S H..m ' | SEAMCE T0 SERES
¢ T LI A NCRERCHE 2 e v
g 1 ] OPEN @ 72 OEG C
SAFETY Guoy o wﬂm o
BUS BAR (1) i a
1 I
+\u - an “W_M PROCESS . (5
(S 13 _ {2 D ]
@E 5 i H.H READ m () /..u
mocces 908 &y T
|A- (11} e : HM.:.S! = w..-m w
S N o [ m——r . i
o } L
(18 1 std\l USQ [V} 3 - ' “ > Vu...W_MM
ower  ASSY ONLY :. > | UmoAD
Suat ' o e
1 e i
&) o mw“.M ROCESS
1] 1
i
1
1]

o i
) -305/-589 |m ${] qs i
,@!ﬁ ASSY ONLY >
)
o
CODE | conom ey (4] u_ 3
® [mm ums ' 4
A AMBER [
G |cREEN 7 13}
C [CLEMR ¢
] e o
il (L SILon N
COOE | FUNCTION 1l ’
LAMP POSITION
SHOP GROER % Bvﬂl.w T T 3 b | omocess
we » s |5 B LCHT TYPE SHAE
STME R G W
34909, 39753 e 12 w %
mn R A e
~THESE USE —n 1 s [13 A p/A COOE | LIGHT TYPE
Rt W/SPECIAL 1 H 5F F | FLASENG
ks L e _503 ASSY/-505 ASSY/-509 ASSY

T

|| U e CUSTOUER SEMITOOL, R T

1 | STF-282Y STAMDARD W2E 5/0 28713

WIH SLIING 0TI REF MASTER SIGNAL TOWER INTERFACE

Ry -y REF SGHEMATIC BOX, SCHEMATIC
¢ q.,_qm...m.\.suvt.a.aosfﬂ.ﬂ REF ASSEMBLY 16739 BY DATE | DRAWING NUMBER: RE
WIH SUNKNG QPTION PRELIMINARY DRAWN KARI HERZOG Qu.\uo 16055 H
AS BULT ENGR ASC m\nu\mu SCALE. _ A
BEE € @ EPROWD . mm o fmr fm sueer 1 oF




LTR | RELEASE §¥ REVISION DESCRIPTION OWN | APPD{DATE
#3003 -1 CHANGED CRE AMD REWSED PARTS LIST MLF mF 512,94
[] 2000-2 CHANGED LAMF WRING AND REVISED PARTS UST. ) cat  |sa/m
4 890031=3 ADDED OPTIONAL SECOND EPO $WTOL A cat | 5H4m
D 290031 ADOED -507 ASSY (EUROPEAN 23GVAC) 0 AL | mk2
[ P ADQED Z20VAC COWTACTON TO ~347 ASSY, i Fo | thpige]
0605

PANT AAROU CUNTTY PR ATTY SOScrNu — - n | c
=1 | -5m| —505[-507 A TIma- . {

P %o 1 v | swon ' - _A — “vm.nmm.uqm.vﬂh
VD BO704=2 1 1 1 SWTCH LENS — e _ A
/N 807043 1 1 T | SWTOH LENS aathad | _
P/M 817021 2 2 2 | POWER CORD | e [ _ " II_
N BINS 2 2 2 STRAM RELIEF
P hi8a0 5 4 + FUSE HOLDER | roRMER v | _ F/N INT7 _
F/M 95073 o ) e | 0 | DOURE FuSE HOLDER [Fom =507 ass. B _— —— o a—
P/ TI058-4 1 1 1 1 CONMECTOR (PAMEL MOUMT} | | — == o= o e =505 ASS'Y
P/ 730853 1 1 1 CONNECTOR
1& £0605 2 [] 2 AL RECEPTACLE
P A To48-3 1 1 v | meav. 24vac, 8 Pw HOTE:
PN 730481 1 ] 1 0 | COnTACTOR it -uuﬂﬁ.ﬂh!.wsganvoﬂ.ﬂﬂﬂo
PN 73090-1 1 1 | IRANSFORMER o pu«;... STaocr mﬁw!ﬂw!ﬁ tre cROwT 7 P AC. RECETACLES)
P Ti6s—33 14 3 | FUSE.A 507 ASSY: SAME AS -501 ASSY. EXCEPT XFORMER FOR 230 VAC INPUT
P THES- 1 1 1| FUSE 2 AN EVRCPEAN TYBE AC LINE CORD PLUCS INSTALLED
P $1840-03 2 2 2 | FusE 15a
AN THTT (] [ 2 [-] CrocomEcToR 00 |
P 028 2 2 2 2 TEH
A 1 | | SWTCH
AN TR 1 1 1 L] ACTUATOR, CUSTOMER = -
P/ 37 (I A ) SEMITOOCLE KALISPELL. MT
P/ 7300 2 2 2 2 | Swmcy e 5/0
‘R T3032 2 2 2 1 SMTCH DIFFUSER
‘R 73033 i ] 1 1 1 REF MASTER mmo
PN a3 | 1] 1 ! SwecReRN DN REF SCHEMATIC EPO WIRING DIAGRAM
"E HH-_IE 1 1 1 1 m_u u“‘. ﬁ V-Bg -

' 1 1 1| mOLaY maCK y PoSIgY | REF A Y BY DATE | DRAWMING NUMBER: REV

Ll BELAY SOCKEY, A Py | DRAWN
1% 0 T | AC PG (EWOPEAN TYRE) PRELMINARY BGO031 TA 1/25/89 16020 £
AN 73048-3 | o [ [] 1_| CONTACTOR {220vAC COK) AS BULT  B90031-2 |ok SCALE:
sewtooL proeriETARY | FF ER BOpO31 PRI (R ¢ 1] 16092~} NON SHEET| OF




LTR | RELEASE ¢ REVISION DESCRIPTION DWN [ APPD | DATE
CORRECT P1 PINOUT ON PSC—102 8/
A | 890247~ 4ISECTION OF DRAWING. TA |CAC| 9
ADDED CONNECTORS PJB, PJ7
B | M850140 5J8 10 BOTH SCHEMATICS ASC [ ASC |a/s7/0s
P1-12
N
PJ15-23 PI6-3  PU7-3 | oy s _ P1—4 PJ8~3
2ev0c 4L &L & 4 NN NN
KN SN N~ AN 7 77 V7 2)
i I | |
pPSe—101 “ “ " " ng_vvv
EXTEND ! “ R '
MAIN Locic | RSP ! ! ! 7308401 ALARM
BOARD i ! _ 16723~501 !
| i i TIMER /FLASHER !
i | i
| m | ¥ m
P1-11
| PJE~1  PJ7—1 % 1PUB—1
A AL A NN 7
A4N AUN K Vs
PJ15~11
16723—501 SWITCH SETTINGS
St S2 S3 S4 S5 S6 S7 S8
6 o o0 1 1 0 1 0
0 = SWITCH OFF
FOR 3 SECOND ALARM, SET RV2 TO 2.0.
P1-12
N
PJ4—23 PJ20~-41 PJE-3  PJI-3 P1-3 _ ; P1—4 PJB-3
+2AV0C AL A v et Z NN Sh
NN NN AhN & 77 Vd 2]
PSC-102 ! ! ! _ !
I | | I L I HM_H_UVV
! | EXTEND “ “ _
MAIN LOGIC ! | RSP ! ! ! 7308401 ALARM
BOARD _ ! _, ! 16723-501 "
| | | i TIMER /FLLASHER |
| [ | § |
o | m ¥ |
ro PJ6-1  Py7-1 Fi-n % IPUB—1 7
A A A v _ AN
A NN N EhN A
PJ4—11 PJ20-37
NOTE: i SEMIT -
OTE: IATING CONNECTIONS DIFFER IN = @@:ﬂ KALISPELL, NT
NUMBERING CONVENTICN D"
CONNECTOR. REF MASTER
SO SRD END ALARM WIRING DIAGRAM
REF_ASSEMBLY BY DATE | DRAWING NUMBER: REV
PRELIMINARY e AJW B/B/S0 16064 B
&S BULT WRASC  9/7/95 Teome
REF ER.  anming APPROVED s~~~ o s 1 NIANE SHEET 1 OF 4




LTR |RELEASE ¥

REVISION DESCRIPTION

DWN | APPD

DATE

+24 VvOC

B

!

nnomu_u

PARTS LIST

== ADDITIOMAL LEAK SENSORS

ARE WRED iN PARALLEL.

REF | OESCRIPTION PART NO.
At | ALARM BUZZER 7308401
CR1| RELAY 24V OPDT 8 PIN 10A 730483
CR1| SOCKET RELAY 8 PN SURFC MNT 60658
01 | CIODE IN4OKG2 60402
L1 | INDICATOR UGHT, SOUARE TN52-02
41 | LENS SOUARE, RED 73132-04
11 | LAMP T 1 3/4 GRVE BASE 7311-135

CUSTOMER

s/0

SEMITOOL

KALISPELL,, MT

REF MASTER

REF SCHEMATC

+24V0DC LEAK DETECTCR
ASSEMBLY AND SCHEMATIC

REF ASSEMBLY 8y DATE | DRAMING NUMBER: REV
PRELIMINARY DRAWN A W 4/25/91 16755

AS BUILT ENGR A jW SCALE:

REF ER ~emmac APPROVED m - o+ o 1me | MANE sHeEeT 1 oF 1




LTR | RELEASE § REVISION DESCRIPTION OWN | APPG|DATE
GOOED MAJ-4 WODULE PORTION OF SCHEMATIC
A 910006 kpsc-102 segmon) TA |CAC1/9
+12 V RECULATOR 8 | 910006— 100D PSS-2024/PAT-202 PORTION OF SCHEMATC| TA | ~gf |12/91
PN uTa-ses QLOOYD ~ T | REMOVED CONNEGTOR AMUMBER PEZICUATIONS Ta | l5/ag
L3
PESC=102 _\_.. WATT 1
e iy
! 17 2
1
i &
+
s Y CaE PR
} il ™ \_).E. i #sc—101
o0 IATLuI = ; WPUT CPTOCOURLER
i i = . ﬂ»o...ﬂ «
h SPARE OPTO MPUT +
7
-
31 N/C oy oevocyman
AMINER et - SFARE OPTO NPUT - T
BT s ¥
[* kor)
Y 5 [ED
DatTTER PI—-400
LraD i e NOTE: PSS—202A OR PAT—202 CONTROUER
wore_|, o lowsex CONNECTIONS AFTER 1/20/94.
THE MA3-4 OPTICAL AMPLIFIER IS USED.
4
|“r T [ E/N FSCRIPTION
= T | 604563 ANNER LR400_ EMITIER
NOTE: PSC-102 CONTROLLER CONNECTIONS 1 | soass=z ANNER PT400 RECEIVER
PRIOR TO 1/20/91. oY | PN TESCRIPTION V| 7+002-3 TANRER WAS—4 AWPLIFER
THE WMB3-4 OPTICAL AMPUFIER WAS USED. 1 60456-3 BANNER LR:id EMITTER 1 74002-4 [ Aj
1 650456 -2 BANMER PT200 RECEIVER
1 F4002 BANNER MB. -4 AMPURER
1 F4002—1 REO8 SUCKE™ (MINARK)
T | 147148-505 | POWER SUPILY ASSEMBLT
[ENIINEIDNNNNNNNNS_____————N
NOTE: PSC-102 CONTROLLER CONNECTIONS T EM SESCRETON
AFTER 1/20/91. T ] 60456-3 BANNER LR-H0_ CWTIER
THE MAJ—4 OPTICAL AMPLIFIER IS USED. s e s
T | 7¢002-3 BANNER WA 4 AMPLIFIER a
1 74002-4 RSE SOCXE"
5 ]
1 60105—42 12K 1 /4% RISISTOR |
’ s e T Tammx s P
berid Lanid
MAY~4
SC-100
", { __ nanw ’ 2| = N
I DNTTER
+24v0C IA“A m | e F - ks
H 120 L #sc-102 - N
H Fn L] 3
“ ] £ <AARE DFTD NPUT 4 PSC-102 .
w0 = Lo o — =+~ mPUT CPTOCOUPER q_ﬂr
1 1 crrocoumen ¥
= T —— e
i L PasE PO mRUT -
i p———
{ __ y . 2| ™D
DMTIER PT=400
LR40O x ﬁ ‘ H \_\m AECOVER
= = CUSTOMER T - )
—7 ] . SEMITOC —
wT
= /0 16679 - Kau
-— e BULKHEAD PASS- THROUGH REF WASTER CARRIER PRESENT DETECTOR
: REF SCREMATIC
NOTE: ON IPA ﬂvm SRD's, THE PT-400 AND ,
LA-400 (RECEIVER AND EMITTER CABLES) PAS: REF ASSEMBLY - :
THROUGH A BULKHEAD GROMMET/SEAL THE M:3-4 8Y DATE | DRAWMNG NUMBER: RE
WODULE WLL BE PLACED IN THE POWER ENCLUSURE PRELAGHARY RawWTA  12/14/87 14186 C
RATHER THAN IN THE SPINNER AREA. e
AS BULT SCALE:
— SHEET | OF
SEMITOOL PREFLETARY REF ER. wPPROED ~ Qe 3.0 75, | NONE 101






