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Software License Agreement

This software license agreement (“ Agreement”) grantsyou the right to use the software contained
in this product (the “ Software™) subject to the following restrictions. You may not (i) copy the
Software, except for archive purposes consistent with your standard archive procedures; (ii)
transfer the Software to athird party apart from the entire product; (iii) modify, decompile,
disassemble, reverse engineer, or otherwise attempt to derive the source code of the Software; (iv)
export the Software or underlying technology in contravention of applicable U.S. and foreign
export laws and regulations; and (v) use the Software other than in connection with the operation
of this product.
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Section 1 - Introduction

General

The Network Terminal is used in multiple On-Board pump installations to
provide control of up to 20 pumps from a single point. The Terminal has a
built-in keypad and display that allows monitoring and control of any
pump on the network. The Network Terminal is available in two different
configurations; half panel and right hand panel as shown in Figure 1-1.

The Network Terminal can be connected to a host computer through the
Host RS-232 serid port so that the host can also address any pump on the
network. The Network Terminal also coordinates the use of roughing
valvesin aspecified group of pumps. This prevents cross contamination of
the pumps through the roughing lines during regeneration. On-Board
Pumps can be mapped together and the roughing valvesin that map are
controlled through a token pass protocol. The Network Terminal allows
you to initiate regenerations simultaneously to two or more pumps. Refer
to Section 4 - Operation for more information.

NOTE: All personnel with installation and operation responsibilities
should become familiar with the contents of this manual to ensure high
quality, safe, and reliable Network Terminal performance.

On-Board NetLink Option

The Network Terminal can be connected to an On-Board NetLink
that allows On-Board Central Control (OCC) for Windows software to
communicate with multiple Network Terminals.

NOTE: The Network Terminal must either have the communication ports
or be upgraded to communicate with the On-Board NetLink. Refer to the
On-Board NetLink Installation, Operation, and Maintenance manual
CTI-CRYOGENICS P/N 8040390 for more information.

____________________________________________________________________________________________________________________|
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Specifications

Refer to Table 1-1 and Figures 1-2 and 1-3 for the specifications and
dimensions of the half and right hand panel Network Terminal
configurations.

Table 1-1: Network Terminal General Specifications

Parameter Value
Weight 11 Ibs. (5.5KQ)
Electrical Input 90/125 VAC 50/60 Hz
180/250 VAC 50/60 Hz

1/4 amp maximum

Ambient Temperature | 50°F - 100°F (10°C - 38°C)

Communication Interface | Host, Service, Auxiliary: RS-232, 9 pin

D connector
Communication Interface | Host: 2400, 9600, 19200, and 38400
Baud Rates Service: 2400, 9600, and 19200

Auxiliary: 2400, 9600, and 19200

Software Interface Standard On-Board Protocol using pump
ID number. Refer to Appendix B for
more information.

____________________________________________________________________________________________________________________|
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Front Panel Component Description

Keypad/Display Control Description

The On-Board keypad/display, shown in Figure 1-4, provides a user
interface to the Network Terminal for programming and operating all On-
Board Pump functions. Figure 1-4 shows the location of all function keys
and the a phanumeric display. The paragraphs that follow explain the pur-
pose of each keypad/display function.

Horizontal Scroll Alphanumeric
Display Keys Display

Vertical Scroll
Display Keys
Clear
Display Key =
L
Numeric Enter Function
Keypad Command Key Keys

Figure 1-4: On-Board Keypad/Display

Alphanumeric Display

The alphanumeric display shows up to 16 al phanumeric characters of data
entry. Messages longer than 16 characters can be viewed by using the
horizontal scroll display key.

Horizontal Scroll Display Keys

The horizontal scroll display keys move the message to the left or right on
the a phanumeric display when pressed. These keys are typically used to
display amessage which islonger than the 16 character width of the
display.

Vertical Scroll Display Keys (L ast, Next)
The Last and Next keys allow the user to display the preceeding or
proceeding messages.

1-6 P/N 8040375G001
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Clear Display Key

The Clear key is used to remove user entered information during program-
ming or device selection.

NOTE: The Clear key must be pressed before the Enter key is pressed to
remove the desired information.

Numeric K eypad

The numeric keypad is used to enter numeric values for programming and
operation.

Enter Command Key

The Enter key is used to accept numeric information which the user has
entered via the numeric keypad.

Function Keys

The function keys allow the user to select the software function in which
programming or operation is desired.

Service RS-232 Port

The Service RS-232 port allows you, or a CTI-CRY OGENICS Field
Service Representative, to connect the RS-232 port of a portable computer
to the Network Terminal for communication purposes. Theport is
mounted on the front panel for easy access and supports baud rates of 2400,
9600, and 19200.

Rear Panel Component Description

ON/OFF Switch - Input Power Connector

The ON/OFF switch and Input Power connector, as shown in Figure 1-1,
allowsyou to turn power ON or OFF and to connect 120/240 VAC to the
Network Terminal. The input power connector can be configured to
deliver 120 or 240 VAC power to the Network Terminal. Refer to Section
2 - Installation for more information.

Bonding Stud

The Bonding Stud labeled GND, isintended for applications where
Electromagnetic Interference (EMI) may be aproblem. Itisnot to be used
as a protective ground. Connect a ground to the Bonding Stud using
accepted EMI grounding practices.

P/N 8040375G001 1-7
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LED Indicator
The LED Indicator is a power indicator lamp that illuminates when the
power switch isin the ON position.

Networ k Connectors

The Network Connectors are used to connect an On-Board NetLink and
other Network Terminals when multiple On-Board networks are required.
Refer to the On-Board NetL ink Installation, Operation, and

M aintenance manual CTI-CRY OGENICS P/N 8040390 for more
information.

Address Switch
The Address Switch allows you to select the network address of the
Network Terminal that is connected to the On-Board NetLink.

AUX RS-232 Port

The AUX RS-232 port allows you to connect a PC that is running OCC for
Windows to control the On-Board network. The port supports baud rates
of 2400, 9600, and 19200.

Host RS-232 Port

The Host RS-232 port allows you to connect a host computer to the
Network Terminal to address any pump on the network. The port supports
baud rates of 2400, 9600, 19200, and 38400.
Pumps 00 - 09 Port
The Pumps 00 - 09 Port is the connector to be used to connect the first ten
On-Board Pumps to the Network Terminal as shown in Figure 1-5.
Pumps 10 - 19 Port

The Pumps 10 - 19 Port is the connector to be used to connect ten or more
On-Board Pumps to the Network Terminal as shown in Figure 1-5.

1-8 P/N 8040375G001
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Section 2 - Inspection

General

On receipt, inspect the Network Terminal for evidence of damage. Report
any damage to the shipping company at once. Retain the shipping cartons
for storage or return shipment.

Inspect the Network Terminal for damage by examining the overall

exterior, keypad, electrical connectors, ON/OFF switch, and the power
cable for damage.

Shipping Carton Contents
The Network Terminal is shipped with the components shown in Table 2-1.

Table 2-1: Shipping Carton Contents

Part Number Description Quantity
8113040GX X X* Network Terminal - Right Hand Configuration 1
8113039GX X X* Network Terminal - Half Panel Configuration 1
8113048GX X X* Network Terminal - Right Hand Configuration, Custom 1

7201020P001 Power Cable - 125 VAC 1

8040375 Installation and Operation Manual 1
7200008P012 Spare Fuses - Type 3AG, 1/4 amp 2
8112545G001 Terminator 2

* Only one Network Terminal configuration (right hand or half panel) isincluded in the
shipping carton depending upon customer order.

____________________________________________________________________________________________________________________|
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Section 3 - Installation

Networ k Configurations

Asmany astwenty On-Board Cryopumps can be connected to the Network
Terminal. The pumps are networked together using CTI-CRY OGENICS
network cables. Before connecting the pumps together, set the address
switch on each pump so that each pump has its own number from 0-9.

The network cables are run from pump to pump, daisy chained together as
shown in Figure 3-1. The first connection is made to the Pumps 00-09
connector for pumps 00-09 on the rear panel of the Network Terminal. The
pumps need not be connected in sequential numerical order (i.e., you may
connect the pumps as follows: 01, 03, 06, 02, 04, etc.). Pumps numbered
10-19 must be connected to the Pumps 10-19 connector identified in Figure
3-1. The address switches on the pump modules, as shown in Figure 3-2,
shall be set to 00-09 respectively but will be recognized by the Network
Terminal as pumps 10-19 as shown in Figure 3-1.

Thetotal network chain shall not exceed 1,000 feet. This means that the
cable distance from the Network Terminal to the last module could be
connected with three 300 foot cables for atotal network chain of 900 feet.

Terminators are required to ensure proper data communication between the
pump modules and the Network Terminal. The last module on the network
chain must have a terminator attached to the unused network connector as
shown in Figure 3-1 for proper placement. Two terminators are supplied
with the unit so that aterminator may be placed at the end of each of the
two network chains.

____________________________________________________________________________________________________________________|
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Figure 3-2: Network Selector Switch L ocation

Power Connections

The Network Terminal is shipped from the factory set to the 110/120 VAC
setting. The input power connector will have to be modified if you plan to
operate the Network Terminal at 220/240 VAC. Follow the appropriate
procedure for your specific operating voltage.

NOTE: The Network Terminal is fused for both 110/120 and 220/240 VAC
operation. Use either size 3AG or 5 x 20mm 0.25 amp fuses when
replacing the fuse.

110/120 VAC

1. Insert the provided power cable plug into the receptacle on the
rear panel of the Network Terminal.

2. Insert the opposite end of the power cableinto 110/120 VAC power
receptacle.

NOTE: The bonding stud, as shown in Figure 3-1, isintended for
applications where Electromagnetic I nterference (EMI) may be a problem.
It isnot to be used as a protective ground. Attach a ground using accepted
EMI grounding practices.

3. If desired, connect an EMI ground conductor to the ground stud.
4. Set the power switch to the ON position.

____________________________________________________________________________________________________________________|
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I

220/240 VAC
1. Modify the input power connector as follows:

a Placeasmall flat head screwdriver in the slot above the
lettering and twist out the fuse holder module as shown in

Figure 3-3.
l —— Insert Screwdriver
0 Blade Here
ANOVT 02z 4 Aoer-om
USE ONLY WITH 250V A0SZ 34 S374ISnd S3a
FUSES/EMPLOYER D3AV LN3W3NDINN
UNIQUEMENT AVEC Y3IAOTdNI/S3SNA
DES FUSIBLES DE 250V AOSZ HLIM ATNO 3SN
110- 120V v ZZ%OV v
Before Rotation After Rotation

Figure 3-3: Input Power Connector 220/240 VAC M odification

b. Rotate the module 180° and insert the module into the input
power connector as shown in Figure 3-3.

c. Make surethe 220/240 VAC designation aligns with the
white arrow as shown in Figure 3-3.

NOTE: The provided power cablewill have to be modified, or a new cable
will have to be purchased, to provide 220/240 VAC power to the

Network Terminal. The power connector on the rear panel of the Network
Terminal is a standard IEC 320 power connector.

2. If modification is necessary, perform the following steps:
a. Cutthe plug off the end of the power cord which connectsto
the power source.

b. Connect an appropriate 220/240 VAC plug to the power
cable.

3. Insert the power cable plug into the power connector on the rear
panel of the Network Terminal.

4. Insert the opposite end of the power cable into a 220/240 VAC
power source.

____________________________________________________________________________________________________________________|
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NOTE: The bonding stud, as shown in Figure 3-1, isintended for
applications where Electromagnetic I nterference (EMI) may be a problem.
It isnot to be used as a protective ground. Attach a ground using accepted
EMI grounding practices.

5. If desired, connect an EMI ground conductor to the ground stud.
6. Set the power switch to the ON position.

P/N 8040375G001
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Section 4 - Operation

Addressing a Pump

To address any pump on the network, refer to Figure 4-1 and perform the
following steps:

1. Pressthefunction key for the desired function (i.e., MONITOR,
REGEN, etc.).

2. Enter the two-digit number for the pump being addressed (i.e.,
00,01,02, etc.) and the display will show that a session with the
pump has been opened as shown in Figure 4-1. Then the display
will advance to normal pump keypad functionality.

SESSION OPENED

MONITOR CONTROL
REGEN RELAYS

SERVICE HELP

Enter

ON-BOARD®

Figure 4-1: Network Terminal Keypad/Display

NOTE: Opening a session tells you that the Network Terminal now has
control of the keypad at the pump. While you are in session for a given
pump, the local pump keypad will not respond when pressed. To close a
session, press any of the function keys and CLOSED SESSON will be
displayed. This functionality isin On-Board Module software versions
2.12 and higher.

3. Operate the selected pump in accordance with the On-Board Pump
operating instructions contained within the respective Cryopump
manual .

4. To change to another pump, press any function key and enter the
new two-digit number.

____________________________________________________________________________________________________________________|
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Roughing M aps

For multi-pump systems that share a roughing pump through a roughing
manifold, it is necessary to map the Cryopumps as shown in Figure 4-2. A
roughing map keeps track of which pumps are on which roughing
manifold. All Cryopumps that are connected to a single roughing manifold
are in the same map. If your system has more than one roughing manifold,
then you can have more than one roughing map. It is possible to have up to
five roughing maps in a multi-pump On-Board System. When the
Cryopumps are properly mapped, the Network Terminal will coordinate
the use of the roughing valves for both Full and FastRegen.

Pump 00 Pump 01 Pump 02

Roughing Pump 1

i

Roughing Pump 2

S

Pump 07 Pump 09

Roughing Pump 3

i

Figure 4-2: Rough Valve Map Example

4-2 P/N 8040375G001
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Rough Valve M ap Example Procedure

Summary

Use the following procedure to create arough valve map as shown in
Figure 4-2.

NOTE: A minimum of 2 pumps per map is required.

1. PressSERVICE, then press9 9. Thedisplay shows serial
number and the software version.

NOTE: The TERMINAL ID #XXin step 2 is present only if the NetLink
option isinstalled.

Press Next to display TERMINAL ID #XX.

Press Next. The display shows number of pumps on network.
Press Next. The display reads PASSWORD?

Press Enter, then Next. The display reads REGEN LOCK OFF.
Press Next. The display reads ROUGH VALVE MAP.

Press Enter. The display reads MAP A.

Press Enter.

Press 00 Enter, 01 Enter, 02 Enter, Enter. Map A is complete.
The display now reads MAP B.

10. Press Enter.

11. Press 05 Enter, 08 Enter, 06 Enter, Enter. Map B is complete.
The display now reads MAP C.

12. Press Enter.

13. Press 03 Enter, 04 Enter, 07 Enter, 09 Enter, Enter. Map Cis
complete.

© ©® N o g MDD

A roughing map describes all of the pumps that share a roughing manifold.

Up to five roughing maps can be set up on amulti-pump On-Board System
through the Network Terminal.

If several Cryopumps on the same manifold begin FastRegen, then they
must all be started at the same time. The Network Terminal coordinates the
simultaneous starting of pumps through Regener ation Groups as
described within this section.

P/N 8040375G001
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Once a Cryopump which is contained within a roughing map has started
FastRegen, no other Cryopump in that map can start a FastRegen until that
pump reaches 115K in cooldown. Full regenerations can be started
individually or in groups at any time. 1f a FastRegen is currently in
progress, then the pump in Full regeneration will not be roughed out until
the FastRegen pump is below 115K in cooldown.

Establishing Roughing M aps and Passwor d Protection

1. Pressthe SERVICE key.

2. Press9 9 (thisallows access to the local service function of the
Terminal itself rather than a pump). The serial number and the
software version of the Terminal will be displayed.

NOTE: The TERMINAL ID #XXin step 3ispresent if the NetLink option is
installed.

3. PressNext to display TERMINAL ID #XX.

4. PressNext to scan the network and to display the number of pumps
on the network (up to 20 pumps).

5. Press Next to display a password request.

6. Enter apassword (if being used); then press Enter and Next. Press
0if apassword is not being used.

NOTE: When operating pumps from a Network Terminal, a common
password can only be entered from within the local service of the Network
Terminal. All password changes must also be made fromthis location. If a
password is entered at a pump, the Network Terminal will override that
password and default it back to the password set at the Network Terminal.

The display reads REGEN LOCK OFF. 1 will turn on lock mode; 0 will
turn off lock mode. When lock mode of the Network Terminal is activated,
it will lock you out of the regeneration group function.

7. PressNext. The display reads ROUGH VALVE MAP.

8. PressEnter. The display reads MAP A and shows which pumps, if
any, are currently in that map. You may haveto presstheright scroll
arrow > to move the display so that all pumps in that map can be
Seen.

9. To changethe map, press Enter. All pumpsin MAP A are removed
and a new program can be entered into MAP A.

10. Enter the 2-digit number of one of the pumps you want in MAP A.

11. Press Enter to accept that pump number, or press Clear to remove
that number.

4-4
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12. Enter the next number for that map, etc.

13. When all of the pump numbers have been entered, press Enter one
more time and MAP A will be stored and the display will then read
MAP B and display all of the pumpsin that map.

NOTE: Up to 20 pumps (that is, all the pumps on the network) can be put
into a single map, or as few as two pumpsinto a single map.

14. To start another map, begin entering pump numbersinto MAP B.

Full Rough Coordination Functionality

NOTE: Thisfeature exists only in some custom Network Terminals and
may not be available in the Network Terminal you are operating.

The Full Rough Coordination feature allows all of the pumps sharing a
common roughing manifold, during full regeneration, to rough out to base
pressure together. The Full Rough Coordination feature must be turned
ON, and the pumps must be started from within a group regeneration for
this activity to occur. If thisfeatureis turned off, the pumps will rough to
base pressure.

Since this functionality will only operate when the pumps are started from
agroup regeneration, any other method for starting full regeneration cycles
(pumps regenerated individually or as aresult of power failure) will be
handled in the normal manner: the pumps will individually rough. If afull
group regeneration cycle is interrupted due to power failure, the Network
Terminal will handle the roughing in the normal manner.

NOTE: The On-Board Water pump W Module and the On-Board Monomer
Module do not support the Full Rough Coordination feature.

Turning On the Full Rough Coordination Feature

1. PressSERVICE, then press9 9, then press Next. The display
shows serial number and the software version.

NOTE: The TERMINAL ID #XX in step 2 is present only if the NetLink
option isinstalled.

2. PressNext to display TERMINAL ID #XX.

Press Next. The display shows number of pumps on network.
Press Next. The display reads PASSWORD?

Press Enter, then Next. The display reads REGEN LOCK OFF.
Press Next. The display reads ROUGH VALVE MAP.

o g b~ w
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7. PressNext. Thedisplay reads OFF FULL COORDINATION.

8. Press1toturn Full Rough Coordination feature ON. PressOtoturn
it OFF.

Power Fail Coordination Functionality

NOTE: Thisfeature only exists in some custom Network Terminals and
may not be available in the Network Terminal you are operating. The
feature is only supported by the On-Board Fast Regen Implant Module.

The Power Fail Coordination feature optimizes recovery time for implant
modules by allowing all of the cryopumps sharing a common roughing
manifold to rough out to base pressure together. The feature will only work
when both Full Rough Coordination and Power Fail Coordination are
turned ON. If either of these features are turned OFF, the cryopumps will
sequentially rough out to base pressure.

Turning ON the Power Fail Coordination Feature

1. PressSERVICE, then press9 9. Thedisplay shows the seria
number and software version.

2. Pressthe Next key until the PASSWORD? prompt is displayed.
. Enter the password and press Enter.
4. Pressthe Next key until OFF PWR FAIL COORDINATION isdis-
played.

5. Press 1 to turn the Power Fail Coordination ON. PressO0 to turn the
Power Fail Coordination OFF.

Regeneration Groups

A Regeneration Group is any group of Cryopumps that you want to
regenerate together. These Cryopumps may or may not be in the same
roughing map. Refer to Setting up Regeneration Groups with the
Network Terminal and Starting a Group Regeneration From the
Networ k Terminal within this section for more information.

A multi-pump On-Board System can have up to five Regeneration Groups.
When the regeneration is started, the Network Terminal will coordinate the
use of the roughing manifold for each Regeneration Group and Roughing

Map.

Thereis aspecial requirement for FastRegen. This requirement isthat a
Cryopump in the FastRegen process must have use of the roughing valve at
specific times. Because of this requirement, if there is more than one
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Cryopump on aroughing manifold and they are to be put through a
FastRegen, then they must all be started and run at the same time so that
they can all be roughed at the same time. This also meansthat if thereisa
Cryopump in the process of FastRegen, then no other Cryopump on that
roughing manifold can start a FastRegen until that Cryopump is finished.

Thisis not true for Full regeneration. Full regenerations can be started and
stopped at any time, even if another pump on the same roughing map isin
regeneration.

Setting up Regeneration Groupswith the Network Terminal
PressREGEN 9 9.

Display reads 1-MULTI PUMP RGN.

PressNext. The display reads 1=GROUP SELECT.
Press Next. The display reads 1-MULTI.

Press Enter. The display reads 1-MULTI and shows which pumps,
if any, arecurrently inthat group. Youmay haveto presstheright scroll
arrow > to move the display so that all pumpsin that group can be
seen.

o M 0D P

6. To change the group, press Enter. All pumpsin group 1 are
removed and a new program can be entered into group 1.

7. Enter the 2-digit number of one of the pumps you want in group 1.

8. PressEnter to accept that pump number, or press Clear to remove
that number.

9. Enter the next number for that group, etc.

10. When al of the pump numbers have been entered, press Enter one
more time and the display will go to group 2 and display all of the
pumpsin that group.

NOTE: Up to 20 pumps (that is, all the pumps on the network) can be put
into a single group or as few as one pump .

11. To select another group, press Next until the desired group is
reached and press Enter to begin programming.

12. Press L ast to return to where you can start aregeneration (see Start-
ing a Group Regeneration).

____________________________________________________________________________________________________________________|
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Starting a Group Regeneration From the Network Terminal

1. PressREGEN 99. Thedisplay reads 1-MULTI PUMP RGN.
The 1 indicates that group 1 is selected for regeneration.

2. Press1to start aregeneration. The display reads PRESS2 OR 3
REGEN PUMPS?.

3. Press2for aFull regeneration, press 3 for a FastRegen, press Clear
to cancel selection.

4. If you want to change the selected group number, press Next. The
display reads 1= GROUP SELECT .

5. PressEnter to change the selected group.

6. Enter the group number you wish to regenerate (2 for example) and
press Enter.

7. PressLast. Thedisplay reads 2-MULTI PUMP RGN .

8. Toexit out of the multi-pump programming and selection press any
of the six function keys such as MONITOR.

The RS-232 Communication Ports

The Network Terminal has three RS-232 ports, each of which provides
accessto the Network Terminal or pump information and control. All three
of the ports can be used simultaneously.

The ports are named so that they can be identified when setting the baud
rate for that port. Also, the names can indicate arelative usage for each of
the ports. For example, the HOST RS-232 port should typically be used for
communications to the system controller so that when installed, you will
know that port is constantly being used and should not be disconnected.

The AUXILIARY port and the SERVICE port could be used for programs
such as On-Board Central Control. The front SERVICE port provides
access to a port even when the Network Terminal isinstalled in arack.

Each of the three RS-232 ports can be configured to have the same or
different baud rates. The allowable rates are 2400, 9600, 19200 and 38400
for the Host port and 2400, 9600, and 19200 for the Service and Auxiliary
ports. The baud rate can only be set from within the SERVICE 9 9 function
of the Network Terminal and cannot be set through an RS-232 command.

____________________________________________________________________________________________________________________|
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Setting the RS-232 Port Baud Rates

1. PressSERVICE 9 9 to accessto the local Service function of
theterminal. PressNext, then Next againto display the password
prompt.

2. Enter apassword; then press Enter and Next.
3. Continue pressing Next until 9600 HOST BAUD is displayed.

4. To change the baud rate press 0 for 2400, 1 for 9600, 2 for 19200 or
3 for 38400 baud.

5. PressNext to display 9600 SERVICE BAUD.
6. PressNext to display 9600 AUX BAUD.
7. PressNext or any function key to exit the local Service function.

____________________________________________________________________________________________________________________|
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Section 5 - Maintenance

Memory Backup Battery

The memory backup battery is the only part within the Network Terminal
that you can maintain. This battery provides memory backup capabilities
for items such as rough valve maps, multi-pump REGEN programs, and
the unit serial number when AC power is removed from the Network
Terminal.

The memory backup battery is a 3.0 Volt, Panasonic PN BR2325 lithium
battery.

Symptoms

You can suspect the battery voltage being low if the following parameters
cannot be retained by the Network Terminal:

* Rough Valve Maps
*  Multi-pump REGEN Programs
* Unit Serial Number

Battery Voltage Test

Use the following procedure to see if the memory backup battery isin need
of replacement.

J

Make sure the Network Terminal is disconnected from the supply
voltage before performing this procedure.

m WARNING
»

CAUTION

Make sure that you and the Network Terminal are properly grounded
to prevent electrostatic damage of chassis components.

1. Turn power OFF to the Network Terminal and remove the
power cord from the power source.

____________________________________________________________________________________________________________________|
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2. Remove the Network Terminal top cover by removing the two
screws on the rear panel and lifting the cover from the rear of the
chassis.

3. Refer to Figure 5-1 to locate the battery B1 and resistor R3 on the
circuit board.

4. Using avoltmeter, place the negative (-) probe on the lead of R3
closest to J6 as shown in Figure 5-1. Place the positive (+) probe
on the open face of battery B1.

5. Record the voltage reading. The minimum voltage reading should
be 1.8 volts. The maximum voltage reading should be 3.0 volts.
Proceed with step 6 if the voltage is below 1.8 volts. Proceed with
step 7 if the voltage is above 1.8 volts.

6. Refer to Memory Backup Battery Replacement if the battery
voltage is below 1.8 volts.

7. Replacethe cover, refer to Appendix A, and call thelocal customer
support center for further assistance.

Memory Backup Battery Replacement

NOTE: Replace the existing battery with a 3.0 Volt, Panasonic
P/N BR2325 lithium battery or equivalent.

1. Turn power OFF to the Network Terminal and remove the
power cord from the power source.

2. Remove Network Terminal top cover by removing the two screws
on the rear panel and lifting the cover from the rear of the chassis.

3. Refer to Figure 5-1 to locate the battery B1 on the circuit board.

4. Using ascrewdriver, gently lift the clip which holds the battery in
the socket and dlip the battery out of the socket.

5. Install the new battery using the same method as described in
step 4.

Replace the Network Terminal top cover and screws.
Connect the power cord to the power source.
Turn power ON.

© ® N o

Refer to Section 4 - Operation to re-establish rough valve maps,
multi-pump REGEN programs.

NOTE: The unit serial number isno longer in memory and cannot be
reentered. For future reference, the serial number can be found on the rear
panel of the Network Terminal.

____________________________________________________________________________________________________________________|
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Front

g
g

Resistor (R3)

Battery (B1)

Place Positive (+)
Meter Probe Here.

Place Negative (-)
Meter Probe Here.

Figure5-1: Memory Backup Battery (B1) and Resistor (R3) L ocations
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Section 6 - Troubleshooting

If You Have Problems Starting A Group FastRegen

If you attempt to start a Group FastRegen and GROUP REGEN ERRis
displayed on the Network Terminal keypad/display, it meansthat the
pumps were not started into regeneration for one of the following reasons:

1. One or more of the pumpsin the group is too warm (above
50K) to initiate FastRegen.

2. One or more of the pumpsin the group is not FastRegen compatible
or the group contains pumps with incompatible FastRegen Control
Modules.

3. One or more of the pumps in the group is not detected as being
present by the Network Terminal.

If You Cannot Communicate With A Pump

Perform the following steps if the Network Terminal does not seem to
communicate with a pump:

1. Check the pump address of the pump that you cannot
communicate with and make sure it has a unique address
compared with the other pumps within the system.

2. Make surethat aterminator has been installed in the network port
on the last On-Board module within each group (00-09 and 10 -19).

3. Make sure that power is available to the pumps. Make sure the
LED on the On-Board Module panel is illuminated.

4. Make surethat all network cables are connected properly.

____________________________________________________________________________________________________________________|
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Network Terminal Failure M essages

Table 6-1. Network Terminal Failure M essages

Message Possible Problem
Session Lost Communication was lost to that pump. Line break or noise.
Session Failed A session was attempting to open and there was aline break or
noise.
NetLink Failure Network Terminal was at a pump but not in session (Monitor
PUMP #06) and there was a line break or noise.

6-2 P/N 8040375G001
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Appendix A - Customer Support Information

| ntroduction

Refer to Table A-1 for the nearest Customer Support Center for technical
assistance or service for CTI-CRY OGENICS products. North American
customers may call 800-FOR-GUTS (800-367-4887) 24 hours aday, seven
daysaweek. All other customers must call their local Customer Support
Center.

NOTE: Please contact the Customer Support Center in Mansfield,
Massachusetts in the United Sates of America by dialing 508-337-5599 if
a Customer Support officeis not located in your area.

Please have the following information avail able 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

For your convenience, you may also e-mail us at:
contact@helixtechnology.com
Visit us at our corporate website:

www.helixtechnol ogy.com

A-1
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Table A-1: CTI-CRYOGENICS Product Customer Support Centers

United Sates and Canada

Guaranteed Uptime Support Line GUTS®

Dia: 800-FOR-GUT S (800-367-4887) (within USA)
508-337-5599 (outside USA)
24 hours a day, seven days a week

Corporate Headquarters: 800-379-7224 (within USA)
508-337-5000 (outside USA)

Austin, TX: 800-324-6445 (within USA)
512-912-2800 (outside USA)

Longmont, CO: 800-776-6543 (within USA)
303-652-4400 (outside USA)

Santa Clara, CA: 800-324-6449 (within USA)
408-562-5940 (outside USA)

Germany, Italy, Denmark, Switzerland, Holland,
Norway, The Netherlands

Dial: +(49) 6151-959-55
24 hours a day, seven days a week

France, Spain, Portugal, Greece, Belgium, North
Africa

Dia: +(33) 1-6935-2600
24 hours a day, seven days a week

United Kingdom, Ireland, N. Ireland, Scandinavia

Dial: +(44) 1-506-460017
24 hours a day, seven days a week

Japan

Dial: +(81) 0120-60-4887
24 hours a day, seven days a week

Korea

Dial: +(82) 2-577-3181
24 hours a day, seven days a week

Taiwan

Dia: +(886) (3) 516-9022
24 hours a day, seven days a week

China

Dial +(86) 21-6279-1389
24 hours a day, seven days a week

Australia, New Zealand, Tasmania

Did: +(612) 9-4810748
24 hours a day, seven days a week

Singapore, Malaysia, Philippines, Indonesia

Dial: +(65) 268-2024
24 hours a day, seven days a week

India

Dial: +(91) 22-7632906
24 hours a day, seven days a week

I srael

Dial: +(972) 3-9247710
24 hours a day, seven days a week
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Appendix B - Network Terminal RS-232
| nter face Protocol For mat

I ntroduction

The format of RS-232 messages between a computer device (the HOST)
and the Network Terminal (slave) is the same for both directions of
message flow (HOST transmitted or slave transmitted). Each message
consists of aseries of ASCII characters transmitted via a standard RS-232
asynchronous framing convention of one (1) start bit, seven (7) data bits, a
parity bit generated for even parity, and one (1) stop bit; at atransmission
rate of 2400, 9600, 14200, and 38400 baud.

The message packet is composed of a starting flag character (the $
character, hex 24), followed by a P and the pump address (example
POO=PUMP #0, PO1=PUMP #1), when talking to a pump (N when talking
to a Network Terminal), followed by a message dependent data field,
followed by a message checksum character, terminated by an ASCI|
carriage return code (hex 0D). The pump addressis set by means of a
rotary switch on the On-Board Pump Module. The starting flag character
serves the unique purpose of synchronizing the receiver to the transmitter,
by signaling the start of the message packet. This'$' codeis not contained
in the set of characters used to construct the data field or the checksum
character, and therefore establishes afixed reference point to sync up data
flow. Whenever either receiver (HOST or slave) receives a’$’ character, all
history and status of previous partial packet data (if any) is aborted and
lost, and a packet message is started anew.

The data field consists of from one (1) to a maximum of fourteen (14)
ASCII characters, the meaning of which is defined in the Pump Command
List for commands and responses. All characters with the exception of '$
and Carriage-Return (OD hex) may be employed in the datafield, if
suitable.

The message checksum character is employed to guard against garbled or
incorrect messages being received and acted upon, causing undesirable or
damaging results. Only messages which are conveyed accurately and intact
from the master to slave (or visa versa) are accepted and acted upon. The
checksum character which followsthe datafield is computed by amodified
binary sum technique (described |ater) over the characters composing the
datafield. The transmitting unit generates this sum based on the characters

____________________________________________________________________________________________________________________|
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it used to produce the datafield, and appends it after the field just prior to
the CR code terminator. The receiving unit performs the same checksum
algorithm on all characters which it receives between the'$’ character and
the character just prior to the CR terminator (non-inclusive). If this sum
matches the final character preceding the CR terminator, then the message
Isvalidated and processed by thereceiver. If not, then an error has occurred
and the action taken depends on whether the receiver isthe HOST or Slave
unit. The checksum algorithm generates a character between ASCII1 "0’ and
'0’ (30 hex to 6F hex) inclusive.

Checksum Algorithm

Perform the 8 bit (modulo 256) sum of all the ASCII characters sent in the
datafield (with the most significant bit cleared to O, ignore parity). Thisis
performed for one to fourteen character code bytes. Fold the resulting eight
bit sum into six bits by exclusive oring the two M SBs of the sum (D7, D6)
with thetwo LSBs (D1, DO) of the sum such that the new D1 istheold D1
XOR D7 and the new DO isthe old DO XOR D6. The resulting lower six
bits (D5 - DO) are then masked off, producing a code range of from 00 to
3F hex. Thisisthen added to the ASCII code for '0’ (30 hex), generating the
final printable checksum character in the range of 30 hex to 6F hex

(0 -'0).

Message traffic is always originated by the HOST unit. This messageis
referred to as a command or query. Commands cause specific actions to
occur in the On-Board Module. Queries request that the On-Board Module
reply with status or other parametric information. The On-Board Module
respondsto all such correctly received messages with a response message.
The pairing of these command-response or query-response message sets
defines atransaction or exchange. If afaulty message is received by the
On-Board Module (due to improper production in the host, or transmission
mediafailure), the message is discarded and no response is sent back to the
host asareply. The host must be able to detect that either no response or an
invalid response was received from the slave (through time-out and
checksum detection), and if desired, repeat the message to the dave in an
attempt to secure avalid transaction.

All communications between a host computer and the Network Terminal
will occur within this message transaction framework. Software operating
on the host computer must generate and interpret the message response
pairs to properly execute and control remote operation and data-1ogging of
the On-Board Module. Software within the On-Board Modul e interprets
these valid messages and returns appropriate replies, as documented in the
On-Board RS-232 command list. Error code messages may be returned by
the On-Board Module if avalid message packet is received but the data

____________________________________________________________________________________________________________________|
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field contents are not correct and cannot be interpreted. Thisisnot a
communications error, but a software error. Invalid commands, improper
parameter ranges, or requests to perform operations which are disallowed
for some reasons all result in an error message reply.

There are five categories of error messages. Each of the first four
categories has two possible messages. Thefirst isan error under normal
conditions. The second is an error message that also signals a recent power
loss. If apower losssignal is received, thisflag can be reset by using the S
command.

1. Thenormal reply for an understandable and executable
messageis A. If thisinquiry isthefirst since a power failure,
the message is B.

2. If acommand is sent that cannot be executed under any conditions,
the error message is E. If thisinquiry isthe first since a power
failure, the messageisF.

3. If acommand is sent that cannot be executed except under certain
conditions, dueto interlocks, the return message is G. If thisinquiry
isthefirst since a power failure, the message is H.

4. If aproper command is sent but cannot be acted upon because
another serial port haslocked out accessto all other serial ports, the
responseis|. If thisinquiry isthefirst since a power failure, the
response is J.

5. A fifth category for error messages consists of errors associated
with the Network Terminal’s inability to find a pump on the net-
work. A response of Z (typicaly a"$ZBCOMFAIL message) indi-
cates that the Network Terminal could not address a pump on the
network, most likely due to an incorrect address or powered down

pump.

NOTE: NOTE: The above error messages and the result codes shown in
Table B-1, refer to both the Network Terminal and pump error messages.
The"B","F" and "H" responsesto a host from a pump may never be seen
since they will be cleared by the Network Terminal. If you wish to have
your system controller recognize a power fialure signal which is recorded
in the pump, you should use the lower caset command as described in the
RS-232 command list of the appropriate On-Board Cryopump User’s
Manual.

____________________________________________________________________________________________________________________|
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The following is an example of atypica exchange:

Host Sends query to get back On-Board Module Version Information for

Pump #1
Pump Data :
Flag Address Fiald Checksum | Terminator
ASCIl | [9] [P][O] [1] [@] [b] [CR]
Hex [24] [50] [30] [31] [40] [62] [0D]
Checksum of Pump Address and Data Field
Bits 76543210
Sum of
50 01010000
30 00110000
31 00110001
40 01000000
Equals 11110001or Hex F1
Bits 7 & 6 aligned for
XO0R 00000011
XORresult 11110010
Mask D5, DO 00110010
Addend’0’ 00110000
Final Chk 01100010 Hex 62, ASCI 'b’
Slave sendsreply of AP A2.01, meaning no error, Pump version A2.01.
Fl Data Checksum | Terminator
« Field
ASCI | [$] [ATIPILITATI2][.1[0][1] [a] [CR]
Hex [24] [41] [50] [20] [41] [32] [2E] [30] [31] [61] [0D]

____________________________________________________________________________________________________________________|
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Checksum of hex datafield:

Bits 76543210

Sum of

41 01000001

50 01010000

20 00100000

41 01000001

32 00110010

2E 00101110

30 00110000

31 00110001

Equals 10110011 or hex B3 modulo 256.

Bits 7 & 6 aligned for

XOR 00000010

XORresult 10110001 or B1.

Mask D5, DO 00110001

Addend’0" 00110000

Final Chk 01100001 Hex 61, ASCII 'a

CTI-CRYOGENICS

HELIX TECHNOLOGY CORPORATION
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IBM-PCXT
On-Board Module

N
—|
~
)
N
[

2 RxD< /\
3 TxD->

A
py)
x
o
w

O Shield

O 5 \/
9 Pin Male

GND 7

CAUTION

The RS-232 cable should not

be routed with power cables and
other equipment which may generate
excessive EMI conditions.

25 Pin Female

On-Board Moduleto IBM-PCXT

On-Board Module IBM-AT
O O ° o
O 2 RxD<- N\ >RxD2 ®
OO 3 TxD->/ \ >< <-TxD3 "
O O 9 Shield : ®
O \/ GND 5 9o
5
9 Pin Male 9 Pin Female

On-Board Moduleto IBM-AT

NOTE: Connectors should be of ametal case type and cable lengths should not exceed 40 feet.

Figure B-1: RS-232 Cable Connections
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Result Codes

All of the RS-232 ports support hardware and software busy signals. Use
pin 8 of the RS-232 Connector for clear to send (CTS) hardware busy.
Use hardware and XON and X OFF for software.

Table B-1: Result Codes

L etter Description

A Command understood, resultant reply (if any) follows, no power failure or reset
occurrences since last acknowledgment.

B Command understood, resultant reply (if any) follows, also areset event has
occurred which has not been acknowledged. This may require messages to
synchronize the state information between boxes.

E Invalid command token or invalid data argument for the given command. No
power failure or reset occurrences since last acknowledgment.

F Invalid command token or invalid data argument for the given command, also a
reset event has occurred which has not been acknowledged.

G Proper command which cannot be acted upon currently for some reason which
may be temporary or correctable. No power failure or reset occurrences since
last acknowledgment.

H Proper command which cannot be acted upon currently for some reason which
may be temporary or correctable, also areset event has occurred which has not
been acknowledged.

Proper command sent but cannot be acted upon because another serial port has
locked out accessto all other serial ports. No power failure or reset ocurrences
since last acknowledgment.

J Proper command sent but cannot be acted upon because another serial port has
locked out accessto all other serial ports. Also areset event has occurred
which has not been acknowledged.

____________________________________________________________________________________________________________________|
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Table B-2: Network Terminal RS-232 Commands

Command Parameter Description

? None Acknowledges that host computer is aware of a power reset
state at the multiplexor, resetting the internal state which
causes the’A’ reply to bereturned asa’B’. Thisis sent asan
initializes the host to be in sync with the Network controller,
so that subsequent resets are then detectable when the con-
troller returns ‘B’ for the normal "A’ status reply.

@ None Returns an identifier string indicating modul e type and soft-

warerevision level. Format is:"M AN.M" where the M indi-

cates a multiplexor type module, and the A letter reflectsthe

option compliance type N.M isadecimal radix version num-

ber (2.0, 2.1, - 9.9 etc.). Mgjor revisions may increment N to

the next ASCII number value. Any change will increase the
M minor number to the next level.

A ? If ? as argument then returns the eleven character serial num-
ber for the multiplexor unit.

____________________________________________________________________________________________________________________|
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Table B-2: Network Terminal RS-232 Commands (Continued)

Command

Parameter

Description

B

None

Returns a numeric code that identifies which pump modules

are currently active on the network. When this command is

sent, the network multiplexor sends out a polling request to

al pumps. Thistakesalittle bit of time. Once completed, the
pumps found to be active are configured according to the
rough valve cooperation groupings already defined in the

Network controller. The returned code is a number from 0 to

1,048,575 decimal, comprised of the sum of binary bit
weights for each of the twenty possible pumps according to
the following information:

PUMP# Weight

0 1
1 2
2 4
3 8
4 16
5 32
6 64
7 128
8 256
9 512
10 1024
11 2048
12 4096
13 8192
14 16384
15 32768
16 65536
17 131072
18 262144
19 524288

P/N 8040375G001
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Table B-2: Network Terminal RS-232 Commands (Continued)

Command Parameter Description
B (contin- None For example, a code of 0 indicates no pumps responding. A
ued) code of 12 indicates pump 2 and pump 3 are responding.

This notation is a compressed form of set notation. The
member positions for the set are the bit positions 0 through
19. If aset has amember, the bit istrue (1). If aset does not
have a member, the bit is false (0). In this way, simple bool-
ean bitwise operations (such asthose available in the C lan-
guage) can perform the operations of union, intersection, etc.
for set membership. A number representing the set of pumps
which require cooperation is the union of the five groups (A
through E in Display menu) sets. This can be generated by
bitwise oring theindividual sets. The NULL set or empty set
isthe number 0. All of the other pump groupings or set
membership functions use this notation to describe the con-
tents of a set when read back or set.

C [1-5] Returns a numeric code that identifies which pump modules
are in the selected rough valve map. The parameter 1
through 5 selects the maps 'A’ through 'E’ which can be
reviewed and programmed through the keypad terminal
when the 99 select code is entered from the Service menu.
The bit weights for the set notation are the same as for the B
command above.

D [1-5] Accepts anumeric code that identifies which pump modules
[0-1048575] are mapped in the selected rough valve map. The parameter
1 through 5 selects the groups 'A’ through 'E’ which can be
reviewed and programmed through the keypad of the Net-
work Terminal when the 99 select code is entered from the
Service menu. The bit weights for the set notation are the
same as for the B command above. In this way therough
valve map can be remotely programmed. A logical limita-
tion isimposed such that a cooperation set must have at |east
two members, and the members so defined must not be
present in any of the other four (non-selected) set maps. To
move a pump from one grouping to another it must first be
removed from the old map before being set into a new map.
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Table B-2: Network Terminal RS-232 Commands (Continued)

Command

Parameter

Description

E

None

Returns a numeric code that identifies which pump modules
are assigned to one of the five cooperative sets. This mem-
bership is logically based on the programming of the five
sets, and does not rely on whether the pumps are currently
communicating or not. Pump modules not in this set are not
required to cooperate when accessing a rough valve during
automatic REGENS.

None

Returns a numeric code that identifies which pump modules
which have a need to cooperate for rough valve (which
means they are in the set data returned by the E command
above) have been granted the exclusive use of the rough
valvefor their set. Membership in this set indicates an active
REGEN in process for the corresponding member pump.
Other pumps which belong to the same map sets ('A’ - 'E’) as
those currently granted rough usage will be held off from
REGEN usage of the rough valve until relinquished.

210- 32767

Command to set or query the Multiplexor Network pass-
word value. If a?isthe argument, then the current password
valueisreturned. Thisvalueis used to open up menu access
to the remote pumps using one common password. If a num-

ber 0 - 32767 is the argument, then this value becomes the
new password value, with avalue of 0 being no password.

None
Returns Set
Code0- 31

Query which of map sets A - E arelocked out by external
intelligence. Power up defaults to none. M command may
acquire or grab setswhich are not already in cooperative use.
N command is used to free or release remote sets. They are
also automatically released if the Network Terminal is not
given L query at least each 5 seconds when supervision
active. O command sets/clears/queries supervisor mode.
Returned value is sum of remote |ocked set’s identification
weights.

SETID#  Weight

A 1
B 2
C 4
D 8
E 16

P/N 8040375G001
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Table B-2: Network Terminal RS-232 Commands (Continued)

Command Parameter Description

M Set Code 0- 31 | Command to acquire sets which are not already in coopera-

Returns Set tive use. Zero or more sets can be identified to be disabled

Code0- 31 from the rough grant cycle in the Network Terminal. Those

sets so identified and not already in use are added to the set

or remote lock out sets and returned in the value which isthe

now current remote lock out set code aswould bereturned in
the L command.

N Set Code 0 - 31 | Command to free or release remote sets. They are also auto-
matically released if the Network Terminal is not given L
guery at least each 5 seconds when supervision active. Sets
which are desired to be freed are entered as elements of a set
code. They are then released. No error is caused by releasing
sets not currently held.

0] ?|=[0-1] Command which sets/clears/queries supervisor mode. When
set (=1), aperiodic L command to poll the state of the
remote lock out rough setsis required to maintain these sets
locked out. If 5 seconds elapses with no such poll, then the
sets are released to the Network Interface Terminal opera-
tion. Supervisor action may be released (the default) by
using a=0 argument. A ? argument allows the current state
to be examined.

P None Returns a numeric code that identifies which pump modules
are assigned as a group for multi-REGEN start/stops. This
matches the grouping defined using the multi-regeneration

path (ID #99) of the regeneration menus. The returned code

has the same meaning as in the B command.

Q [0-1048575] | Acceptsanumeric code that identifieswhich pump modules
are to be grouped together for common regeneration start/
stops from the display regeneration MULTI menu. The
entered code has the same meaning as in the B command
above.

\% ?|=[0- 1] Query set or clear the CMOS GrpRgnLock flag used to con-
trol access to display Multi REGEN request.

____________________________________________________________________________________________________________________|
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Table B-2: Network Terminal RS-232 Commands (Continued)

Command

Parameter

Description

w

[1-5]
[0 - 1048575]

Accepts anumeric code that identifies which pump modules
are grouped in the selected gang start pump grouping. The
parameter 1 through 5 selects the groups '1’ through 'S’
which can be reviewed and programmed through the keypad
of the Network Terminal when the 99 select code is entered
from the REGEN menu. The bit weights for the set notation
are the same as for the B command. In this way, the group
start can be remotely programmed. Pumpsin any such group
will be commanded to start either a Full regeneration or a
FastRegen (if FastRegen is available) by a manual keypad
REGEN start or remote computer interface command to
start. If a FastRegen group start is requested, it will be aban-
doned if any of the pumpsincluded in the group are not
capable of performing a FastRegen.

[1-5]

Returns a numeric code that identifies which pump modules

are grouped in the selected gang start grouping. The parame-

ter 1 through 5 selectsthe groups 1’ through °'5’ which can be
reviewed and programmed through the keypad of the Net-
work Terminal when the 99 select code is entered from the
REGEN menu. The bit weights for the set notation are the

same asfor the B command above. Any pump can be present

in any one of the groups 1-5.

[1-5][0,2,3]

Requests to abort (0) / start Full (2) / or start Fast (3) the
specified group 1 - 5. All pumps which are in the grouping
will be commanded to start or stop the regeneration accord-
ing to the 0/2/3 parameter. The parameter 1 through 5selects

the groups '1’ through 'S’ which can be reviewed and pro-
grammed through the keypad of the Network Terminal when

the 99 select code is entered from the REGEN menu. The
REGEN stop selection code of O will cause a stopREGEN
command to be sent to all of the pumps in the selected gang-
group. A REGEN start command (2 or 3) will cause al of
the pumps which are numbers of the selected group to
receive a REGEN start command, and if a Fast command is
selected (3), then the entire group start will be abandoned if
any of the pumps responding in the set are not a G version
series pump (with areturn of a G or H error code) and, or
any of the pumps are currently in regeneration.

P/N 8040375G001

B-13



CTI-CRYOGENICS

Appendix B - Network Terminal RS-232 Interface Protocol Format
HELIX TECHNOLOGY CORPORATION

Table B-2: Network Terminal RS-232 Commands (Continued)

Command Parameter Description

g [0-1]? Command to disable competing RS-232 ports (1) or allow

competing RS-232 ports (0, the default). When a serial port
receives the g1 command, the remaining ports will be inhib-
ited from future access to the Network Terminal or thepumps
and will reply with either the | or Jreply, indicating they are

inhibited from responding. Querying the command will

result in areturn of O for no lockout present, and acode of 1,
2, or 3 for alockout and indication of which port has owner-

ship.
Select # Owning Port
1 Host RS-232 port
2 Service RS-232 port
3 Auxiliary RS-232 port
n ?|=[0-1] Command to query, turn ON or turn OFF the full rough

coordination feature. When ON, all pumps sharing a com-

mon manifold will rough out to base pressure at the same

time assuming they were set into regeneration through the
group REGEN function (REGEN 99).

NOTE: This feature exists only in some custom Network
Terminals.

o] ?|=10-1] Command to query, turn ON or turn OFF the Power Falil
Coordination Feature. Upon recovery from a power failure,
al cryopumps sharing acommon manifold will rough out to
base pressure at the same time assuming that both Full
Rough Coordination and Power Fail Coordination were
turned ON.

NOTE: Thisfeature only exists in some custom Network
Terminals.
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