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Section 1 - 9600 Compressor Description

General

This manual provides the information required to install, operate, and
maintain the CTI-CRY OGENICS 9600 Compressor.

NOTE: All personnel with installation, operation, and maintenance
responsi bilities should become familiar with the contents of both the 9600
Compressor Installation, Operation, Maintenance, and appropriate
cryopump manuals to ensure safe, high quality, and reliable system
performance.

CAUTION

Refer to Appendix A to contact the local Customer Support Center for
information on connecting 9600 Compressors to a manifold with other
CTI-CRY OGENICS compressors.

Compressor Configurations

The 9600 Compressor supports either On-Board or Cryo-Torr Cryopumps.
For multiple cryopump installations, an On-Board Splitter Box or Cryo-
Torr Interface can be used for cold head power distribution that reduces
total cable requirements as shown in Figure 1-5 and 1-6.

System Documentation

The manuals for a system cover two basic components: the cryopump and
the Compressor. A manual is shipped with each system component to
provide information for installation and operation of that component. A
loose-leaf binder with index tab separators is also provided so you can
compile a complete set of tabulated manuals.

CTI-CRYOGENICSHelium Refrigeration System

The operation of CTI-CRYOGENICS’ cryopumps is based upon a closed
loop helium expansion cycle. Tlgstem is made up of two major
components: the cryopump, which contains the cold head, and the helium
Compressor which compresses the helium gas.

P/N 8040444 1-1
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Refrigeration is produced in the cryopump cold head through periodic
expansion of high pressure helium in aregenerative process. The high
pressure helium is provided by the Compressor. Low pressure helium
returning from the cold head is compressed into the necessary high
pressure to be returned to the cold head. The energy required to compress
the helium isrgjected as heat through the cooling water.

High pressure room temperature helium is transferred to the cold head
through the supply lines. After expansion, low pressure helium is returned
to the Compressor (at or near room temperature) to repeat the cyclein a
closed loop fashion. Large separation distances can be accommodated
between the Compressor and the cryopump.

In the Compressor, helium is compressed using a highly reliable ail
lubricated commercial Compressor. Helium purification takes place via
several stages of oil removal. The final stage of purification is performed
with a replaceable adsorber cartridge. In order to maintain peak efficiency,
the adsorber must be replaced every three years. The 9600 Compressor is
shown in Figure 1-1.

____________________________________________________________________________________________________________________|
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9600 Compressor Description I_E I IX

Specifications

Dimensions
The dimensions of the Compressor are shown in Figure 1-2.

19.52 in. 21.50 in. 1.28
@96 mm) P < GG4emm) P 4 (32mm)
f /D
@ @®
=—— I | o P
== 23.36 in. 3
= (593 mm) 1]
== ®
T 7T oo
14.4 in. 3.18in.
< (366 mm) L(Sl mm)

Figure 1-2: 9600 Compressor Dimensions

CAUTION

Do not place aweight greater than 75 Ibs. (34K g) on top of the
Compressor.

____________________________________________________________________________________________________________________|
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Weight
The weight of the Compressor islisted in Table 1-1.
Table 1-1: Compressor Weight
Weight Ibs./kg
250/114kg
Electrical

The electrical specifications of the Compressor are listed in
Table 1-2.

Table 1-2: Electrical Input Specifications

Parameter Vaue
Operating Voltage Range 180- 253 VAC
Line Frequency 50/60 Hz
Phase 3
Nominal Input Power 5.5 KW
Nominal Power Factor 0.85
Rated FL/LR* Current 16/80
Minimum Electrical Service 30 Amps
*FL/LR = Full Load/Locked Rotor

____________________________________________________________________________________________________________________|
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Cooling Water

The water used to cool the Compressor must meet the
specifications shown in Table 1-3 for proper system operation.

Table 1-3: Cooling Water Specifications

Parameter Value
Maximum Inlet Temperature 90°F (32°C)
Minimum Inlet Temperature 50°F (10°C)
Flow Rate 2.75 £1.25 gpm (10.4 = 4.7 lpn)
Pressure Drop (inlet-to-outlet) See Figure 1-3
Maximum Inlet Pressure 100 psi (6.9 bars)
Alkalinity 6.0 - 8.0 pH
Calcium Carbonate <75 ppm
NOTE: Water conditioning may be required for applications not meeting these
requirements.
WATER PRESSURE DROP (Bars)
4 OO.07 | .21 . .35 .49 .63 .7715'2
3.50 | 13.3
| \_\NE // H
£3.00 G — 11.40¢
. opeRAIe—] oo B
< 2.50 9.50 %
= B 2 / ~ %
2 2.00 & 760 2
2 — C — @
o pC z
S150 75-70 g
1.00 3.80
050 | | 1.90
1 3 5 7 9 11

WATER PRESSURE DROP (PSID)

NOTE: Figure 1-3 defines the water flow rate through the Compressor as a function of the pressure drop from water
inlet to water outlet. You must provide the correct pressure drop in your water supply system to ensure that the
water flow condition meets the requirements specified in Table 1-3.

Figure 1-3: Water Flow Rate versus Pressure Drop

1-6
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General

The information in Table 1-4 provides general Compressor operating
specifications.

Table 1-4: General Compressor Operating Specifications

(Customer Supplied)

Specification Values
Part Numbers 8135900G001
8135908G001
Input Power Cable 600 VAC

10 Gauge, 3 conductor wire with ground
Must conform to local electrical codes

Nominal Helium Pressure

Refer to Table 4-1

Ambient Operating
Temperature Range

50 - 100° F (10 - 38° C)

Interface

Gas Supply Connector
Gas Return Connector

Remote Control Receptacle

Cryopump Power Receptacles: mates with the
CTI-CRYOGENICS supplied cryopump power cable for
single pump use.

Mates with remote junction box power cable for multiple
cryopump use.

1/2 in. Aeroquip self-sealing coupling
1/2 in. Aeroquip self-sealing coupling

24VAC, 2.7A inductive mates with P5 connector P/N
MS3106A*

Adsorber Service Schedule

3 Years

* Supplied by CTI-CRYOGENICS

NOTE: The 9600 Compressor is designed for continuous operation and
should remain ON when the cryopumps are in a regeneration cycle.

FELIX

P/N 8040444
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Component Description

The components of the 9600 Compressor that are accessible from the rear
panel are shown in Figure 1-4 and described in the following paragraphs.

Elapsed Time Power ON System Circuit
Meter Indicator Breaker
o Cryopump Electrical Outlet
Control Circuit
Breaker

— @ Compressor
Remote

@/ Connector

@ ©

Gas Charge
Flared Fitting

Pressure

Helium \‘g Supply Gas
& B

Gauge

@/ Coupling
Gas Charge | /£>
Control Valve @

Return Gas
Coupling

- Rear Panel

Power Inlet—

Cooling Water
IN

® ®

Cooling Water
ouT d h

Figure 1-4: 9600 Compressor Rear View Component L ocations
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System Circuit Breaker

The System Circuit Breaker protects main input power to the Compressor
pump and module. The circuit breaker positionsare labeled ON (1), which
isin the UP position, and OFF (0), which isin the DOWN position.

NOTE: The phase monitor within the Compressor will cause the system
circuit breaker to open when input power phases are incorrect.

Elapsed Time Meter

The Elapsed Time Meter records the number of Compressor operating
hours. Since the meter isdigital, it is not illuminated unless the system
circuit breaker isin the ON position and power is connected to the
Compressor. The Elapsed Time Meter maintains the correct accumulated
operating hours while system power is turned OFF.

NOTE: The meter cannot be reset.

Control Circuit Breaker

The Control Circuit Breaker provides current overload protection for all
internal components of the Compressor except the Compressor motor. The
Compressor motor is protected by a separate overload protector. The
Control Circuit Breaker opens automatically and must be reset manually.

Power ON Indicator

The Power On Indicator illuminates when the system circuit breaker is
placed in the ON position. The Compressor pump is energized when the
power indicator isilluminated and the elapsed time meter records system
operation time.

Gas Charge Flared Fitting

The Gas Charge Flared Fitting is used to connect a 99.999% pure helium
supply to the Compressor when helium charging isrequired. The fitting
has a 45° flare and 7/16 in. x 20 threads/inch.

Refer toSection 5 - Maintenance for information on adding helium to the
Compressor.

P/N 8040444 1-9
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Helium Pressure Gauge

The Helium Pressure Gauge indicates system ("OFF" Condition) helium
charge pressure when the Compressor and cryopumps are OFF and
Compressor suction or inlet pressure when the Compressor isON. Refer to
Table 4-1 for the appropriate ("OFF" Condition) helium charge pressure.

Power Inlet

The Power Inlet is used to connect your power cable to the Compressor.
Refer to Section 3 - Installation for information on power cable
installation.

Return Gas Coupling

The Return Gas Coupling returns the helium, which has been cycled
through the cryopump, back to the Compressor. Refer to
CTI-CRYOGENICS Helium Refrigeration System within this section
for more information.

Cooling Water IN

The Cooling Water IN connector provides water to the Compressor from
your facility to cool the Compressor during operation. The connector
thread sizeisa 1/2 in. female pipe thread. The water must meet the
specifications outlined in Table 1-3. Refer to Section 3 - I nstallation for
more information on cooling water connections.

Cooling Water OUT

The Cooling Water OUT connector returns the water that has been used to
cool the Compressor to your facility. The connector thread sizeisa
1/2in. female pipe thread. Refer to Section 3 - Installation for more
information on cooling water connections.

Cryopump Electrical Outlet

The Cryopump Electrical Outlet provides power to a single On-Board or
Cryo-Torr Cryopump, an On-Board Splitter Box, or aCryo-Torr Interface.
The Compressor requiresthe use of an On-Board Splitter Box or
Cryo-Torr Interface for multiple cryopump system connections. Refer to
Table 1-5 for connector pin identification. Refer to Multiple On-Board
Cryopump Connections or Multiple Cryo-Torr Cryopump
Connections within this section for more information.

____________________________________________________________________________________________________________________|
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Table 1-5: Cryopump Electrical Outlet Pin Assgnments

Identifier Function

A andB Heater Power - 208 VAC nominal
C Center tap for D and E
DandE 24V CT @ 4.6 Amps
F-G and G-H | Cold Head Voltage Output 130-160 VAC @ 4.5 Amps
J Chassis Ground
K Not Used

Compressor Remote Connector

The Compressor Remote Connector is atwo-pin connector that can be used
in conjunction with the On-Board setpoint relays, relaysin the Cryo-Torr
Interface, or asignal from the vacuum system to turn the Compressor ON
or OFF. Refer to Table 1-6 for connector pin identification. Switching
contacts must be rated at 24VDC, 2.7A inductive.

NOTE: The Compressor is shipped with a mating plug which must remain
installed in the Compressor Remote Connector to ensure Compressor
operation when the Compressor remote feature is not being used.

Table 1-6: Compressor Remote Connector Pin Assignments

Identifier Function

A and B Compressor Remote Control - Make = ON, Break = OFF

Supply Gas Coupling

The Supply Gas Coupling provides a connection for high pressure
compressed helium to the cryopump cold head. Refer to
CTI-CRYOGENICS Helium Refrigeration System within this section
for more information.

Multiple On-Board Cryopump Connections

The On-Board Splitter Box permits the connection of multiple On-Board
Cryopumps or Waterpumps to one 9600 Compressor as shown in Figure
1-5. Refer to Section 3 - Installation for more information on connecting
single or multiple On-Board Cryopumps or Waterpumps to the
Compressor.

____________________________________________________________________________________________________________________|
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WATER POWER
_On-Board Cryopump I

Power Cable

Figure 1-5: 9600 Compressor Connected to Multiple On-Board Cryopumps

NOTE: Your installation (number of pumps per compressor) will vary
based upon the On-Board Cryopumps or Water pumps used. Refer to
Appendix A to consult your local CTI-CRYOGENICS Customer Support
Center for information on specific compressor/pump applications.

1-12
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Multiple Cryo-Torr Cryopump Connections

e S UPPLY

The Cryo-Torr Interface permits the connection of multiple
Cryo-Torr Cryopumps to one Compressor as shown in Figure 1-6.
Refer to Section 3 - I nstallation for more information on connecting
single or multiple Cryo-Torr Cryopumps to the Compressor.

RETURN

® @
Or
@]
e}
® | ° Cryo-Torr
Interface
Lﬂe {t —— Remote
= Cryopump Electrical Input —I
WATER POWER User Remote

(from vacuum system)

Figure 1-6: 9600 Compressor Connected to Multiple Cryo-Torr Cryopumps

NOTE: Your installation (number of pumps per compressor) will vary
based upon the Cryo-Torr Cryopump models used. Refer to Appendix A to
consult your local CTI-CRYOGENICS Customer Support Center for
information on specific compressor/cryopump applications.

P/N 8040444
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Section 2 - Unpacking and I nspection

Introduction

The 9600 Compressor is shipped in a shipping carton incorporating aramp
system which makes removing the Compressor from the carton safe and

easy.
Shipping Carton Inspection

Inspect the exterior of the shipping carton for visible signs of damage
before opening the shipping carton. Report any damage to the shipping
company at once.

Removal from Shipping Carton

1. Cut the two straps on the exterior of the shipping pallet.

2. Lift the cardboard carton straight up and remove it from the
pallet.

3. Cut the tape which holds the ramp in the vertical position.
4. Swing the ramp down until the end touches the floor.
5. Remove any excess shipping material from around the Compressor.

s WARNING
DE Be certain to maintain control over the movement of the Compressor

asit rolls down the ramp. Injury to personnel may result if the
Compressor is alowed to roll freely down the ramp.

CAUTION

Be certain to maintain control over the movement of the Compressor
asit rolls down the ramp. Damage to the Compressor may
result if the Compressor is allowed to roll freely down the ramp.

6. Carefully roll the Compressor down the ramp and onto the floor.

____________________________________________________________________________________________________________________|
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Compressor |nspection

Inspect the Compressor for visible signs of damage asindicated in the
following paragraphs.

Compr essor

Inspect the exterior of the Compressor for visible signs of damage,
evidence of an ail leak, and check the Helium Pressure Gauge for proper
helium pressure. Report any damage to the shipping company at once.

Helium " OFF" Condition Pressure Verification

Refer to Section 4 - Operation for more information on the "OFF"
Condition helium charge pressure of the 9600 Compressor.

Shipping Carton Contents
The shipping carton should contain the following items:
e Compressor
» Two barbed fittings for flexible water lines
» Installation, Operation, and Maintenance manual

» Compressor remote start connector and strain relief

____________________________________________________________________________________________________________________|
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Section 3 - Installation

Introduction

Section 3 provides you with the information required to install the 9600
Compressor and connect it to single or multiple On-Board or Cryo-Torr
Cryopump configurations.

Figure 3-1 highlights the major tasks for Compressor installation and
refers to the appropriate installation procedures within this section.

____________________________________________________________________________________________________________________|
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Supply and Return Water
Line Connections
(refer to page 3-3)

v

Electrical Connections
(refer to page 3-4)

Y

Phase Check
(refer to page 3-6)
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Connect/Disconnect Helium
Flexlines
(refer to page 3-7)

Single or Multiple
Cryopump
Installation?

Single Cryopump Multiple Cryopump
Connections Connections
(refer to page 3-8) (refer to page 3-10)
Refer to

Section 4 - Operation

END

Figure 3-1: 9600 Compressor Installation Flowchart
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Supply and Return Water Line Connections

NOTE: Thewater used for cooling the Compressor must meet the
specifications outlined in Section 1 - Compressor Description.

Hard Water Lines

1. Apply alight coating of standard plumbing thread sealant to the
hard line pipe threads.

2. Instal the Supply hard line into the INPUT connection on the rear
panel of the Compressor. Tighten thefitting by hand.

3. Install the Return hard line into the OUTPUT connection on the
rear panel of the Compressor. Tighten the fitting by hand.

CAUTION

Do not overtighten the ferrules. Damage to the input and output
connector threads may occur.

4. Using awrench, tighten thefittings.

5. Allow water to flow and check for leaks at the rear of the
Compressor.

Flexible Water Lines

1. Apply alight coating of standard plumbing thread sealant to the
barbed fitting threads.

2. Instal the barbed fittings into the INPUT and OUTPUT
connections on the rear panel of the Compressor.

CAUTION

Do not overtighten the barbed fittings. Damage to the INPUT and
OUTPUT connector threads may occur.

3. Using awrench, tighten the barbed fittings.

4. Connect the Supply flexible water line to the INPUT barbed fitting
and secure with a hose clamp.

5. Connect the Return flexible water line to the OUTPUT barbed
fitting and secure with a hose clamp.

6. Allow water to flow and check for leaks at the rear of the
Compressor.

____________________________________________________________________________________________________________________|
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Electrical Connections

The following procedures provide information for making all three phase
(180 - 250 VAC) electrical connections to the Compressor.

Power Cable Preparation

WARNING

Follow all local high voltage safety precautions when performing this
procedure to reduce the possibility of electrical shock. Make sureall

electrical power is OFF before proceeding with this procedure.

CAUTION

The cable used for making the Compressor power cable must be 10
gauge, 3 conductor cable with ground rated at 600 VAC.

1. Cutal0AWG (6.00 mm?), 3 conductor cable with ground to an
appropriate length.

2. Strip the cable jacket back 4 in. (101.6 mm).

3. Strip the insulation back 3/8 in. (9.3 mm) on each individual
conductor.

4. Install a#10 ring tongue terminal on the end of each conductor
using the appropriate size double crimping tool.

Remove the rear panel as shownin Figure 3-2.
Remove the circuit breaker terminal cover as shown in Figure 3-2.
Install the cable into the Compressor through the cable strain relief.

© N o O

Remove the 10-32 nut and install the grounding wire on the ground
stud. Install the nut and tighten to 18 in.-lbs (0.21m-kg).

NOTE: Use a dotted screwdriver which is capable of holding a screw
when performing steps 9 and 10.

9. Remove the screws from the Compressor circuit breaker terminals
X, Y, and Z as shown in Figure 3-2.

____________________________________________________________________________________________________________________|
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Figure 3-2: 9600 Compressor Circuit Breaker Terminals (Cover Removed)

NOTE: The phase order in which the conductor terminal lugs are
connected to circuit breaker terminals X, Y, and Z will be determined
during the Phase Check Procedure.

NOTE: For installation where one of the three phase legsis at or near
ground potential, connect that leg to terminal Y on the Compressor as
shown in Figure 3-2.

10. Install the conductor terminal lugs to the circuit breaker terminals
X, Y, and Z as shown in Figure 3-2.

11. Torque the screwsto 12 in.-lbs (0.14m-kg).

12. Allow enough cable to stay in the electrical enclosure to prevent
strain on the electrical connections and tighten the screws on the
cable strain relief.

13. Install the power source end of the power cable according to the
local electrical codes.

14. Install the circuit breaker terminal cover.
15. Proceed with Phase Check.
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Installation

Phase Check

FELIX

A Follow all high voltage safety precautions when performing this
procedure to prevent the possibility of electrical shock.

WARNING

1. Make sure power is applied to compressor circuit as described
in Table 1-2.

NOTE: Thecircuit breaker will trip immediately during step 2 if the power
phase connections are not correct.

2. Turn the Compressor circuit breaker to the ON position. If the
circuit breaker trips, refer to step 3. If the circuit breaker does not
trip, refer to step 4.

3. If the circuit breaker trips, perform the following steps:

a

b.

C.

d.

Turn the Compressor circuit breaker to the OFF position.
Disconnect the power cord from the power source.
Remove the circuit breaker terminal cover.

Reverse the wiring order of Compressor circuit breaker

terminals X and Y.

e.
f.

g.

Torqgue the circuit breaker terminal screwsto 12 in.-Ibs.
Install the circuit breaker termina cover.

Repeat steps 1- 2 of this procedure.

4. Install the rear panel.
5. Proceed with appropriate cryopump connections.

3-6
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Connecting/Disconnecting Helium Flex Lines

CAUTION

Make sure the helium flex lines are connected and disconnected from
the 9600 Compressor using the following procedure and as shown in

Figure 3-3. Failure to follow this procedure could damage connector

O-ring sedls or cause a helium circuit leak.

Connecting

1. Remove al dust plugs and caps from the Gas Supply and
Return lines, and the Compressor and cryopump Supply and
Return connectors. Check for the presence of aflat gasket in
the male connector, and no gasket in the female connector.

2. Connect the Gas Return lineto the GASRETURN connector on the
rear of the Compressor and then to the GAS RETURN connector
on the cryopump. Using two wrenches as shown in Figure 3-3,
tighten the connector.

3. Connect the Gas Supply line to the GAS SUPPLY connector on the
rear of the Compressor and then to the GAS SUPPLY connector on
the cryopump. Using two wrenches as shown in Figure 3-3, tighten
the connector.

4. Attach the Supply and Return line identification |abels to each end
of the appropriate lines.

Disconnecting

1. Using two wrenches as shown in Figure 3-3, disconnect the two
self sealing coupling connectors quickly to minimize helium
leakage.

To Tighten Coupling Halves

Turn Here Hold Here

This 1 1/8 in. wrench This 1 3/16 in. wrench

holds the coupling in a is used to turn the self

stationary position. sealing coupling Hold Here — Turn Here
connector. To Loosen Coupling Halves

Side View

Figure 3-3: Connecting/Disconnecting Helium Flex Line Self Sealing Couplings
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Single On-Board Cryopump Connections

CAUTION

Make sure the Compressor power is OFF before making any
connections to the rear panel.

1. Connect the Supply and Return linesto the 9600 Compressor as
described in Connecting/Disconnecting Helium Flex Lines
within this section.

2. Connect one end of the Cryopump cold head cable to the
CRYOPUMP ELECTRICAL OUTLET on the rear panel of the
Compressor as shown in Figure 3-4.

3. Connect the opposite end of the cold head cable to the cryopump
cold head cable connector.

e S|UPPLY
RETUR Nissssssssssssssss
REMOTE
= ‘L
L8
] @
a
@)
20
o On-Board Cryopump
© . Power Cable
®

WATER POWER

Figure 3-4: Single On-Board Cryopump Connections

____________________________________________________________________________________________________________________|
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Single Cryo-Torr Cryopump Connections

CAUTION

Make sure the Compressor power is OFF before making any
connections to the rear panel.

1. Connect the Supply and Return linesto the 9600 Compressor as
described in Connecting/Disconnecting Helium Flex Lines
within this section.

2. Connect one end of the Cryopump cold head cableto the
CRYOPUMP ELECTRICAL OUTLET on the rear panel of the
Compressor as shown in Figure 3-5. Connect the opposite end of
the cold head cable to the cryopump cold head cable connector as
shown in Figure 3-5.

SUPPLY

RETURN

REMOTE

= e 0--1—
Lo Le
. L e

O

O
@ Cryo-Torr

Power Cable
@ e o
WATER POWER

Figure 3-5: Single Cryo-Torr Cryopump I nstallation

____________________________________________________________________________________________________________________|
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Multiple On-Board Cryopump Connections

CAUTION

Make sure the Compressor power is OFF before making any
connections to the rear panel.

Helium Line Connections

CAUTION

The use of several compressors on a single manifold feeding acommon
supply header and a common return header requires special
precautions. Contact CTI-CRY OGENICS for areview of the intended
installation and for specific technical instructions. The use of a 9600
compressor on a manifold with other CTI-CRY OGENICS compressor
models requires a reduction of the helium charge pressure to 200 - 210
psig charge pressure to avoid helium safety valves from inadvertently
venting. Refer to Section 4 - Operation and Section 5 - Maintenanc
for more information.

1. Connect the Supply and Return linesto the 9600 Compressor as
described in Connecting/Disconnecting Helium Flex Lines
within this section.

2. Connect the Gas Return Line to the customer supplied helium
manifold and then to the GAS RETURN connector on the
On-Board Cryopump.

3. Connect the Gas Supply Line to the customer supplied helium
manifold and then to the GAS SUPPLY connector on the On-Board
Cryopump.

____________________________________________________________________________________________________________________|
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Power Cable Connections

e SUPPLY

1. Connect the On-Board Splitter Box power cable between the
CRYOPUMPELECTRICAL OUTLET ontherear panel of the
Compressor and the On-Board Splitter Box power connector as
shown in Figure 3-6.

2. Connect the On-Board Cryopump or Waterpump power cablesto
the CRYOPUMP 1, 2, or 3 connectors on the On-Board Splitter
Box and the respective cryopumps as shown in Figure 3-6.

NOTE: Your installation (number of pumps per compressor) will vary
based upon the On-Board Cryopump models used. Refer to Appendix A to
consult your local CTI-CRYOGENICS Customer Support Center for
information on specific compressor/pump applications.

NOTE: The On-Board Splitter Box can be installed at the process tool
containing the pumps as shown in Figure 3-6, or on the rear of the
Compressor asshown in Figure 3-7. CTI-CRYOGENICSrecommends that
the On-Board Splitter box be installed near the processtool to reduce cable
requirements.

RETURN

REMOTE

=

- I—

oL

L]
O

=B

;@

WATER

POWER

== On-Board Power Cable \ On-Board
Splitter Box

Figure 3-6: Recommended Multiple On-Board Cryopump or Water pump Installation

P/N 8040444
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e SUPPLY

RETURN

REMOTE

Lo | 19| @
3l =yl -
o) = o— F ot a2 .
Ty ] SE
‘ ; eﬂuﬂe
© ° On-Board Power Cables—l

L L

WATER POWER

On-Board
~ Splitter Box

Figure 3-7: Alternative M ultiple On-Board Cryopump or Water pump I nstallation
(Splitter Box located at Compressor)

Multiple Cryo-Torr Cryopump Connections

CAUTION

Make sure the Compressor power is OFF before making any
connections to the rear panel.

Helium Line Connections

CAUTION

The use of several compressors on a single manifold feeding acommon
supply header and a common return header requires special
precautions. Contact CTI-CRY OGENICS for areview of the intended
installation and for specific technical instructions.

The use of a 9600 compressor on a manifold with other

CTI-CRY OGENICS compressor models requires a reduction of the
helium charge pressure to 200 - 210 psig charge pressure to avoid
helium safety valves from inadvertently venting. Refer to Section 4 -
Operation and Section 5 - Maintenance for more information.
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1. Connect the Supply and Return linesto the 9600 Compressor as
described in Connecting/Disconnecting Helium Flex Lines
within this section.

2. Connect the Gas Return Line to the customer supplied helium
manifold and then to the Gas Return connector on the Cryo-Torr
Cryopump.

3. Connect the Gas Supply Line to the customer supplied helium

manifold and then to the Gas Supply connector on the Cryo-Torr
Cryopump.

Power Cable Connections

1. Connect the Cryo-Torr power cable between the CRY OPUMP
ELECTRICAL OUTLET on therear panel of the Compressor
and the CRY OPUMP ELECTRICAL INPUT on the Cryo-Torr
Interface as shown in Figures 3-8 or 3-9.

2. Connect the Cryo-Torr Power Cables between the CRY OPUMP 1,
2, or 3 connectors on the Cryo-Torr Interface and the respective
Cryo-Torr Cryopumps as shown in Figures 3-8 or 3-9.

3. Connect the User Remote cableto the Cryo-Torr Interface as shown
in Figures 3-8 or 3-9.

4. Connect the Remote cable between the Cryo-Torr Interface and the
Compressor as shown in Figures 3-8 or 3-9.

NOTE: Your installation may vary based upon the Cryo-Torr Cryopump
models used. Refer to Appendix A to consult your local
CTI-CRYOGENICS Customer Support Center for information on specific
compressor/cryopump applications.

____________________________________________________________________________________________________________________|
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NOTE: The Cryo-Torr Interface can beinstalled at the process tool
containing the cryopumps as shown in Figure 3-8 or near the Compressor
as shown in Figure 3-9. CTI-CRYOGENICS recommends that the Cryo-
Torr Interface be installed at the process tool to reduce cable requirements.

e S|P PLY

RETURN

e

5[] Le
s [,

O

D

Cryo-Torr

Interface
{t —— Remote

Ig@

e Cryopump Electrical Input —I
WATER POWER User Remote

(from vacuum system)

Figure 3-8: Multiple Cryo-Torr Cryopump Installation

____________________________________________________________________________________________________________________|
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e SUPPLY
RETURN
L 1
(@]
® @ g
a
O gz
o 323
o) >3
=
)
1
o o| | Cryo-Torr
[[E_ Interface
WATER POWER User Remote

~ (from vacuum system)

Figure 3-9: Multiple Cryo-Torr Cryopump Installation
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Section 4 - Operation

Adjusting System Helium Pressure

Your CTI-CRY OGENICS high vacuum pump system is comprised of
several pressurized componentsi.e. compressor, flex lines, and cryopumps.
Each component is charged with helium before shipment. After all
cryopumps, helium lines, and manifolds are attached to the compressor, the
system ("OFF" Condition) helium charge pressure must be verified before
system operation. Oncethe ("OFF" Condition) helium system pressure has
been verified, the system is ready for operation. After cooldown, the
normal system operating pressure is recorded.

NOTE: The 9600 Compressor is designed for continuous operation and
should remain ON even when the cryopumps are in a regeneration cycle.

"OFF" Condition Helium System Pressure Verification

The proper system ("OFF" Condition) helium charge pressure is necessary
so that the cryopumps operate at maximum performance as well asto
assure that the compressor will operate below the maximum design motor
winding temperature which will maximize the life of the compressor
motor.

1
2.

Make sure the Compressor and Cryopump(s) are OFF.

Make sure all system components are connected together as
described in Section 3 - Installation.

Allow all system components to acclimate to atemperature
between 60° F and 80° F (15.5° C - 26.6° C).

Read the compressor helium pressure gauge located on the com-
pressor rear panel as shown in Figure 1-4. Compare the gauge
reading to the appropriate 50/60 Hz line frequency value (depend-
ing upon your system installation) indicated in Table 4-1.

Table 4-1: 9600 Compressor Helium (" OFF" Condition) Charge

Line Frequency Helium ("OFF" Condition) Charge Pressyre

60 Hz 240 - 250 psig (16.5-17.2 bars)

50 Hz 255 - 265 psig (17.6 -18.3 bars)

P/N 8040444

4-1



HELIX

NOTE: The use of a higher helium charge pressure for 50 HZ operation is
necessary in order to compensate for the slower speed at which the
compressor operates at 50 HZ. The ("OFF" Condition) charge level for
60 Hz remains at 240-250 PS G.

CAUTION

Exceeding the recommended system ("OFF" Condition) helium charge
pressure will result in the compressor and cryopump safety relief
valves opening and releasing excess helium gas.

5. If the ("OFF" Condition) helium charge pressure is not within the
ranges as indicated in Table 4-1, then adjust the charge pressure as
described in  Section 5- Maintenance.

Compressor Operation

CAUTION

While the 9600 Compressor is operating, the helium pressure gauge
indicator should never be in the red zone. If the gauge indicator is
below 65 psig, then the system must be checked for insufficient helium|
or helium leaks. If the gauge indicator is above 160 psig, then the
system has been over pressurized. Refer to Section 5 - Maintenance
and either add or remove helium before operating the 9600 Compreso

The system may be operated once the helium charge pressure is correct.
Perform the following steps to start the compressor:

Set the System Circuit Breaker to the ON (UP) position.
Set the Control Circuit Breaker to the ON (UP) position.
Close all Cryopump gate valves.

A wDd PR

Refer to the On-Board M odule Programming and Oper ation
manual or Cryo-Torr Cryopump Installation and Service man-
ual (that came with your cryopump) and perform the cryopump
start-up procedure.

5. Oncethe second stage temperature for all cryopumpsisbelow 17K,
record the compressor pressure gauge reading as the normal system
operating pressure.

NOTE: During compressor operation, the compressor gauge reads the
pressure of the gas entering the compressor prior to it being compressed.
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6. Affix acopy of the data next to the compressor gauge on each com-
pressor. This dataisto be verified for each tool installation and
whenever a configuration change is made affecting the amount of
system helium gas and line volume.

The compressor pressure reading will decrease from the normal system
operating pressure during cryopump regeneration or if fewer cryopumps
are being operated. These are normal variations in the compressor pressure
reading and should not be cause for concern.

If you have concerns about system performance changing, then check the
normal system operating pressure which was determined in Compr essor
Operation within this section. If the normal system operating pressure is
not correct, check the system for leaks.

Once the leaks have been repaired, helium must be added to return the
system to normal operating system pressure as described in
Section 5- Maintenance.

Replacement of Helium Circuit Components

On occasion, it may be necessary to replace components such as
cryopumps, helium gas lines or compressors, or change the configuration
of the system. Whenever any of these conditions occur, " OFF" Condition
Helium System Pressure Verification should be performed to ensure that
("OFF" Condition) helium pressure has not changed.

CAUTION

The use of several compressors on a single manifold feeding acommon
supply header and a common return header requires special
precautions. Contact CTI-CRY OGENICS for areview of the intended
installation and for specific technical instructions.

The use of a 9600 compressor on a manifold with other

CTI-CRY OGENICS compressor models requires a reduction of the
helium charge pressure to 200 - 210 psig charge pressure to avoid
helium safety valves from inadvertently venting.

____________________________________________________________________________________________________________________|
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Section 5 - Maintenance

Scheduled M aintenance

Suggested M aintenance Equipment

It is recommended to have the following equipment and disposable
supplies available aslisted in Table 5-1.

Table 5-1: Suggested M aintenance Equipment

Supply CTI-CRYOGENICS PIN

Helium, 99.999% pure -
Pressure regulator (0-3000/0-400 psi) Assy. 8031403

Helium charging line terminating in a 1/4-inch 7021002P001
female flare fitting

Lint-free gloves and cloth -

Oakite or equivalent detergent soap -

Denatured alcohol -

Refer to Appendix A and contact the local Customer Support Center to obtain the
CTI-CRY OGENICS partslisted in this table.

____________________________________________________________________________________________________________________|
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Adsorber Replacement
Use the following procedure to change the adsorber every three years.

1. Setthe System Circuit Breaker, on the rear of the 9600
Compressor, to the OFF position.

2. Remove the 4 screws which secure the rear panel to the Compres-
sor and remove the rear panel.

NOTE: Use two wrenchesin Step 3 to prevent loosening the body of the

coupling.

3. Using a1-3/16in. wrench, and a 1-1/8 in. wrench, as shown in Fig-
ure 5-1, disconnect the two self sealing coupling connectors quickly
to minimize helium leakage.

To Tighten Coupling Halves

Turn Here Hold Here

Hold Here Turn Here

This 1 1/8 in. wrench This 1 3/16 in. wrench To Loosen Coupling Halves

holds the coupling in a is used to turn the self . )

stationary position. sealing coupling Side View
connector.

Figure 5-1: Disconnecting Self Sealing Couplings

4. Using a7/16 in. (11mm) wrench, remove the adsorber mounting
bolt as shown in Figure 5-2.

5. Move the adsorber from under the mounting tabs in the base as
shown in Figure 5-2 and remove the adsorber from the Compressor.

6. Instal the replacement adsorber under the mounting tabs and
secure it into place with the bolt removed during Step 4.

7. Using two wrenches as shown in Figure 5-1, connect the two self
sealing couplings quickly to minimize helium leakage.

8. Install the Compressor rear panel.

____________________________________________________________________________________________________________________|
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9. Ensure that the pressure gauge reads the proper value as shown in
Table 4-1. If additional gas pressureisrequired, refer to Adding
Helium within thissection. If gas pressure needs to be reduced,
refer to Reducing Helium Pressure within this section.

10. Record the adsorber replacement date on the label as shown in Fig-
ure 5-2, and a'so note that the next adsorber replacement should be
performed every three years.

[

O
T

L Adsorber
L—1
/

j¥ Adsorber

- )/ __ Mounting

’ Bolt

Figure 5-2: Adsorber L ocation within the 9600 Compressor (Rear Panel Removed)
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FELIX

Adjusting System Helium Pressure

NOTE: These procedures can be performed on a compressor that isturned
ON or OFF. However, the helium pressure gauge should be set to the
("OFF" Condition) helium charge pressure value if the compressor is
turned OFF or set to the normal system operating pressure if the
compressor isturned ON. Refer to Section 4 - Operation for more
information.

Reducing Helium Pressure

NOTE: You must obtain the normal system operating pressure fromthe
Compressor Operation procedure in Section 4 - Operation in order to
performthis procedure. If the normal system operating pressureis
unknown, then shut the compressor OFF and perform the " OFF"
Condition Helium System Pressure Verification procedure in Section 4 -
Operation instead.

1. Remove theflare cap from the gas charge fitting as shown in
Figure 5-3.

Gas Charge Flared Fitting \U

]
O

i

Lt

o’

Helium /
Pressure
Gauge
® ®
Gas Charge % \Mt
Control Valve ——
Rear Panel

Figure 5-3: Helium Pressure Control Components

2. Open the gas charge control valve very slowly to alow aslight
amount of helium to escape. Leave the valve open until the helium
pressure gauge indicates one of the following:

* To the appropriate value in Table 4-1 if the compressor is OFF and
acclimated to a temperature between 60° F and 80° F
(15.5° C - 26.6° C).

5-4

P/N 8040444



9600 Compressor Installation, Operation, and Maintenance I_E I IX

* To the value previously recorded in tBempressor Operation
procedure irBection 4 - Operation if the compressor is ON.

3. Close the gas charge control valve and install the flare cap.

Increasing Helium Pressure

Use the following procedure to increase the helium pressure if the
indicated pressure is below the appropriate value as shown in Table 4-1.

CAUTION

If helium is being added more than once every several months, gheck
for leaks caused by improperly connected self-sealing connectiofgs or
any mechanical joint within the Compressor.

Adding Helium

NOTE: You must obtain the normal system operating pressure fromthe
Compressor Operation procedure in Section 4 - Operation in order to
performthis procedure. If the normal system operating pressureis
unknown, then shut the compressor OFF and perform the " OFF"
Condition Helium System Pressure Verification procedure in Section 4 -
Operation instead.

This procedure ensures that both the regulator and the charging line will be
purged of air and that the air trapped in the regulator will not diffuse back
into the helium bottle. For best results, CTI-CRYOGENICS suggests a
dedicated helium bottle, regulator, and line, which are never separated, for
adding helium.

NOTE: You are required to supply the helium charging line terminating in
a 1/4-inch female flare fitting, and a two-stage pressure regulator rated at
0-3000/0-400 psig for this operation.

CAUTION

Use only 99.999% pure helium gas. Helium circuit contaminatiory may
result if a lower quality of helium is used.

1. Attach a regulator (0-3000/0-400 psig) and charging line to a
helium bottle (99.999% pure).

NOTE: Do not open the bottle at thistime.

____________________________________________________________________________________________________________________|
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2. Purge the regulator and charging lines as follows:

a. Open the regulator a small amount by turning the adjusting
knob clockwise until it contacts the diaphragm, then turn
approximately 1/8 to 1/4 turn more, so that the regulator is
barely open.

b. Loosely connect the charge line to the helium pressure
regulator.

c. Slowly open the bottle valve, and purge the regulator and
linefor 10 to 15 seconds. Turn the regulator knob
counterclockwise until the helium stops flowing.

3. Remove theflare cap of the gas charge flared fitting on the rear of
the Compressor.

4. Loosely connect the charging line from the helium pressure regul a-
tortothel/4-inchmal eflarefittinginstalledontheheliumchargeval ve.
Purge the charge line again, asin step a, for 30 seconds, and tighten
the charge line flare fitting onto the gas charge fitting while the
helium is flowing.

5. Set the helium pressure regulator to 300 psig (20.7 bars). If the
compressor is ON, proceed with step a. If the compressor is OFF,
proceed with step b.

a. Obtain the previously recorded normal system operating
pressure from the Compressor Operation procedure in
Section 4 - Operation. Open the gas charge control valve
very slowly and allow helium to flow until the compressor
gauge reading is the same as the value obtained from
Section 4. Quickly close the gas charge control valve.

b. Obtain the appropriate (50 or 60 Hz) ("OFF" Condition)
system operating pressure from Table 4-1. Open the gas
charge control valve very slowly and allow helium to flow
until the compressor gauge reading is the same as the
appropriate value in Table 4-1. Quickly close the gas
charge control valve.

6. Ensure that the helium charge valve on the Compressor is tightly
closed. Shut off the helium pressure regulator on the helium bottle
and remove the charging line from the male flare fitting. Reinstall
theflare cap.

____________________________________________________________________________________________________________________|
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CTI-CRYOGENICS

HELIX TECHNOLOGY CORPORATION

Appendix A - Customer Support Centers

Introduction

Refer to Table A-1 for the nearest Customer Support Center for technical
assistance or service. North American customers may call
1-800-FOR-GUTS (1-800-367-4887) 24 hours a day, seven days a week.
All other customers must call their local Customer Support Center.

Please have the following information available when calling so that we
may assist you:

Product Part Number
Product Serial Number
Product Application
Specific Problem Area
Hours of Operation
Equipment Type

Vacuum System Brand/Model/Date of Manufacture
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A-2

CTI-CRYOGENICS

HELIX TECHNOLOGY CORPORATION

Table A-1: Customer Support Center L ocations

United States and Canada

CTI-CRYOGENICS

Mansfield Corporate Center

Nine Hampshire Street

Mansfield, Massachusetts 02048, U.SA.
Tel: 508-337-5000 or 800-447-5007

Fax: 508-337-5169

Dial 1-800-FOR-GUTS (1-800-367-4887)
24 hours a day, seven days aweek.

United States and Canada

CTI-CRYOGENICS

3350 Montgomery Drive

Santa Clara, CA 95054, U.SA.
Tel: 408-727-8077 or 800-447-5007
Fax: 408-988-6630

Dial 1-800-FOR-GUTS (1-800-367-4887)
24 hours a day, seven days aweek.

United States and Canada

CTI-CRYOGENICS

4120 Freidrich Lane, Suite 600
Austin, TX 78744, U.SA.

Tel: 512-912-2800

Fax: 512-912-2888

Dial 1-800-FOR-GUTS (1-800-367-4887)
24 hours a day, seven days aweek.

Germany

CTI-CRY OGENICS, GmbH
Haasstrasse 15

D-64293 Darmstadt
Germany

Tel: 49-6151-871377

Fax: 49-6151-891635

France

CTI-CRYOGENICS, SA
Domaine Technol ogique de Saclay
4, rue Rene Razel, Bat Apollo
F-91892 Orsay Cedex

France

Tel: 331-6935-2600

Fax: 331-6985-3725

United Kingdom

CTI-CRY OGENICS Ltd.
Fleming Road

Kirkton Campus
Livingston, West L othian
Scotland EH54 7BN

Tel: 441-506-460017
Fax: 441-506-411122
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Appendix A - Customer Support Centers
HELIX TECHNOLOGY CORPORATION

Table A-1: Customer Support Center Locations (Continued)

Japan

CTI-CRYOGENICS

Daido Hoxan Engineering Co., Ltd.
1-8, Nakahama-cho

Amagasaki-shi

Hyogo

660 Japan

Tel: 81-6-412-5071

Fax: 81-6-412-7408

Korea

CTI-CRYOGENICS

Zeus Company, Ltd.

Zeus Building

3-16, Yangjae-Dong, Sochu-Ku
Seoul, 137-130

South Korea

Tel: 82-2-577-3181

Tel: 82-2-577-3186

Fax: 82-2-576-3199

Taiwan, Hong Kong, and China

CTI-CRYOGENICS

Challentech International Corporation
No. 1, Lane 9, Pateh Road

Hsin-Chu

300, Taiwan, R.O.C.

Tel: 886-35-614211

Fax: 886-35-614210

Australia, New Zealand, and Tasmania

CTI-CRYOGENICS

AVT Services Pte. Ltd
Unit 1, 12 Pioneer Avenue
Thornleigh NSW 2120
Sydney, Australia

Tel: 612-9-4810748

Fax: 612-9-4810910

Singapore, M alaysia, Philippines, and
Indonesia

CTI-CRYOGENICS

APP Systems Services Pte Ltd..
2 Corporation Road

#06-14 Corporation Place
Singapore 2261

Tel: 65-268-2024

Fax: 65-268-6621
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Appendix B - Flow Diagram

Drawing Title Drawing Number/Revision Page

9600 Compressor Water Cool ed P/N 8135001/A B-2
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Appendix C - Troubleshooting Procedures

Troubleshooting the Compr essor
The compressor troubleshooting procedures are summarized in Table C-1.

Technical Inquiries

Please refer to Appendix A of this manual for acomplete list of the
CTI-CRYOGENICS’ world wide customer support centers.

WARNING

Disconnect the compressor before performing any troubleshooting pro-
cedures.

The compressor pump is hot after operating. Wait for the pump to ool
down before working on the inside of the compressor

Do not change or modify any compressor internal wiring circuits, tRis
may cause failure of the compressor and cold head due to impropqr phas-

ing.

____________________________________________________________________________________________________________________|
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Table C-1:

Compressor Troubleshooting Procedures

Problem

Possible Cause

Corrective Action

1) System circuit breaker
(CB1) tripsimmediately
to the OFF (0) position
when switched to the ON
(2) position.

1) Incorrect phasing of input
power.

1) Check phasing of input
power. Refer to Phase
Check in Section 3.

2) System (CB1) and Con-
trol Circuit (CB2) circuit
breakers remain in the
ON (1) position when
switched ON but the
compressor will not run.

1) No power coming from
source.

2) Insufficient power

3) Remote control jumper
plug not in place. Thiswill
apply only if remote cir-
cuit is not being used.

4) Improperly wired external
remote control circuit.
NOTE: Only appliesif
remote control featureis
being used.

1) Check source fuses, cir-
cuit breakers, and wiring
associated with the
power source. Repair as
needed.

2) Verify adequate phase-to-
phase input voltage.
Refer to Table 1-2.

3) Check to insure that
remote jumper plug is
fully seated. See Figure
1-4for location. Refer to
Compressor Remote
Connector in Section 1
for more information.

4) Verify correct installation
of remotecontrol feature.
Refer to Table 1-6.

FELIX
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Table C-1: Compressor Troubleshooting Procedur es (Continued)

Problem

Possible Cause

Corrective Action

3) System circuit breaker
(CB1) will not remainin
the ON (1) position
when switched ON. The
Control Circuit circuit
breaker (CB2) trips
when excessive current
is being drawn by the
cold head or 24 volt
compressor control cir-
cuits.

1) Damaged On-Board
power cable, connectors,
or drive motor.

2) Damaged component in
the compressor power or
control circuit.

1) Check for compressor
operation with cryopump
cable disconnected from
compressor. Refer to
Appendix A to contact
the Customer Support
Center if the compressor
operates improperly.

2) Refer to Appendix A to
contact the Customer
Support Center.

4) System circuit breaker
(CB1) remainsinthe ON
(1) position and the com-
pressor stops after sev-
eral minutes of operation
and remains OFF (0).

1) Thermal protective
switches are open.

3) Very cold water has caused
arestriction of oil flow
through the oil injection
orifice during start-up.

1) Check for inadequate
water cooling. Refer to
Table 1-3.

3) Recheck for proper cool-
ing water temperature.
Refer to Table 1-3.
Restart compressor
repeatedly until continu-
ous operation is achieved.

5) System circuit breaker
(CB1) tripsafter aperiod
of running.

1) Lossor degradation of
power from the source.

2) Defective motor windings.

1) Check that line voltage is
correct on al phases.

2) Check running current on
all phases.

3) Refer to Appendix A to
contact the local Cus-
tomer Support Center.

FELIX
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Appendix D - Schematic

Introduction

The schematic in Appendix D supports the 9600 (L ow Voltage)
Compressor CTI-CRY OGENICS P/N 8135164P001.

Table D-1: Basic Control Assembly L egend

[dentifier Description
1M Compressor Motor
J15 Module Power Receptacle

J/P1 Autoset Power Connector
J2/P2 Unload Solenoid Connector
J3/P3 Oil Solenoid Connector
JA/PA
J5/P5

Jo/P6 Compressor Contactor Cail

J7IP7 Output Connector

CB1 Main Circuit Breaker (25A)

CB2 Control Cirucits Circuit Breaker (7A)
ETM1 Elapsed Time Meter

M1 Contactor 7.5 HP IEC
M10L Relay, Overload (16-24A)

PM1 Phase Monitor OMRON RDR-TFY-M
PWB1 PWB Autoset

T4 Transformer Assembly Control
LT1 Lamp, 24-28V LED Green
Ja/P8 ETM1 Connector

____________________________________________________________________________________________________________________|
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Table D-2: On-Board/Cryo Electrical M odule P/N 8135127G001 L egend

Table D-1: Basic Control Assembly L egend (Continued)

[dentifier Description
J9/P9 LT1 Connector

J10/P10 T3 Input Connector

Ji1 Open

J12 Module Signal Connector
J13/P13 Phase Monitor

J4 Open

J15 Cryo Power Output

K2 Over Temperature Lockout Relay

Identifier Description

Jri Open

Jr2 Open
JT3/PT3 T2 Cold Head Supply, 2 phase
JT4/PT4 | T1 Cold Head Supply, 2 phase
JT5/PT5 T2 Cold Head Transformer Output
JT6/PT6 T1 Cold Head Transformer Output
JT7/PT7 T3 Supply
JT8/PT8 T3 Low Voltage Output (23/26 VCT)

J18 Power Output

J19 Signal Output

P12 Signal Connector

P15 Power Connector

K1 Cold Head Voltage Relay

FELIX

D-2
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FELIX

Table D-2: On-Board/Cryo Electrical Module P/N 8135127G001 L egend (Continued)

Identifier Description
K2 Signal Voltage Relay
K3 Cryo Power Relay
T1 Cold Head Supply
T2 Cold Head Supply
T3 L ow Voltage Supply

Table D-3: On-Board Output Module P/N 8135148G001 L egend

Identifier Description
J30 On-Board Output Receptacle
J31 Remote Control Receptacle
P18 Power Connector
P19 Signal Connector
P31 Remote Jumper

P/N 8040444

D-3
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Figure D-1: 9600 Compressor Electrical Schematic P/N 8135164P001 Rev. G




	Table of Contents
	Figures
	Tables
	Section 1 - 9600 Compressor Description
	Section 2 - Unpacking and Inspection
	Section 3 - Installation
	Section 4 - Operation
	Section 5 - Maintenance
	Appendix A - Customer Support Centers
	Appendix B - Flow Diagram
	Appendix C - Troubleshooting Procedures
	Appendix D - Schematic

	PTB Sales: PTB SALES • 626.334.0500 • 1331 Mountain View Circle, Azusa, CA 91702


