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Safety Conventions

Introduction

All CTI-Cryogenics products are safe and dependable when used properly.
Follow all safety precautions during installation, normal operation, and
when servicing CTI-Cryogenics products.

This chapter explains the safety conventions used throughout this manual.
CTI uses a specific format for cautions and warnings, which includes
standard signal words and safety shapes.

See also the Customer Support appendix or call your local Customer
Support Center for assistance.

Signal Word Descriptions

All cautions and warnings contain signal words, which call attention to
safety messages and designate the degree of hazard seriousness. The
following table shows the signal words and their meanings that may be
used in this document.

Term Example Definition

A signal word accompanied by a safety shape
that indicates a potentially hazardous situation
or unsafe practice.

CAUTION A CAUTION If not avoided, the action may result in minor

or moder ate personal injury or equipment
damage. A CAUTION is highlighted in
yellow.

A signal word that indicates a situation or

I unsafe practice, which if not avoided may
CAUTION CAUTION result in equipment damage. A CAUTION is
highlighted in yellow.

A signal word accompanied by a safety shape
that indicatesindicates a potentially hazardous
situation.

WARNING AWARNING

If not avoided, the action may result in serious
injury or death. A WARNING is highlighted
in orange.

ECO Number 63723  ©2013 Brooks Automation Inc. Part Number 8040647, Revision A, 01/14/2013 S-1
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Safety Shape Descriptions

All cautions and warnings contain safety shapes, which have specific
safety meanings. The following table shows some of the safety shapes used
in this document and their meanings.

Example Term Shape Definition

Indicates a general hazard. Details about this
hazard should be noted in the safety notice

General Warning | &xplanation.

Note that this shape may also be used with
specific signal words.

High Voltage Indicates a high voltage hazard.

Hot Surface Ir_1d| cates a surface is hot enough to cause
discomfort or aburn.

References

For more information about safety standards, see the following documents:

* SO 7010: 2003(E), Graphic symbols - Safety colours and safety
signs - Safety signs used in workplaces and public areas

» 1S0 3864-1: 2002(E), Graphic symbols - Safety colours and safety
signs - Part 1: Design principles for safety signs in workplaces and
public areas

]
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Section 1 - Getting Sarted

Introduction

After you install the On-Board 1S Cryopump System, use this guide to do
the following:

* set system parameters
o dtart the system properly
* oOperate the system

The flowchart in Figure 1-1 lists the steps required to verify proper
installation of On-Board IS Cryopump components, system setup, and
operation.

<Verifying Equipment Installation>

A
Setting Helix Intercomponent Network Addresses

A
Selecting Screens and Change Parameters

A
Controlling the System Power

l

Verifying the Equipment Address

l

Setting Up Passwords

A
Creating Rough and Helium Maps

< Performing Regeneration )

Figure 1-1: On-Board IS Cryopump System Oper ations

ECO Number 63723  ©2013 Brooks Automation Inc. Part Number 8040647, Revision A, 01/14/2013 1-1



B\

On-Board IS Cryopump System Operation Guide 'J BI‘O Ol(S

Verifying Equipment Installation

Make sure that all On-Board IS Cryopump System components are
installed and connected to the Helix Intercomponent Network before
beginning process tool operation.

On-Board IS Cryopumps

Make sure the On-Board |S Cryopumps are installed according to the
directions found in the appropriate On-Board | S Cryopump Quick
I nstallation Guide included with each Cryopump.

IS 1000 Compr essor

Make sure the IS 1000 Compressors are installed according to the
directions found in the On-Board | S 1000 Compressor Quick I nstallation
Guide included with each Compressor.

| S Controller

Make surethe ISController isinstalled according to the directions found in
either the Rack Mount or Pump Mount On-Board | S Controller Quick
I nstallation Guide included with the Controller.

On-Board | S Remote

Make sure the On-Board IS Remote isinstalled according to the directions
found in the On-Board | S Remote Quick I nstallation Guide, included
with the Remote.

Setting Helix Intercomponent Network Addresses

The Helix Intercomponent Network contains three channels; A, B and C.
On-Board IS Cryopumps are connected to Channels A and B.

IS 1000 Compressors are connected to Channel C. Refer to Figure 1-2 for
an example of an On-Board 1S Cryopump System.

After the On-Board IS Cryopumps, 1S 1000 Compressors, and IS
Controller are properly installed, set the respective network address for
each system component.

1-2 ©2013 Brooks Automation Inc. Part Number 8040647, Revision A, 01/14/2013 ECO Number 63723
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Make sure the networ k communication does not fail, a network ter minator
isinstalled in the network cable connector on the last On-Board 1S
Cryopump or IS 1000 Compressor on each network channel.

HELIX INTERCOMPONENT NETWORK ADDRESS - CHANNEL A

ON-BOARD IS REMOTE

-
&

HOST RS-232

o=t @——TERMINATOR

24VDC

ON-BOARD IS CRYOPUMPS

*HELIX INTERCOMPONENT NETWORK
ADDRESS - CHANNEL B

l@——TERMINATOR
1

*COMPRESSOR HELIX INTERCOMPONENT NETWORK
ADDRESS - CHANNEL C

Figure 1-2: Typical Helix Intercomponent Networ k

*Note: If the addressisset to 0, it appears as 10 on Channel B.
**Note: If the addressis set to 2, it appears as 20 on Channel C.

ECO Number 63723  ©2013 Brooks Automation Inc. Part Number 8040647, Revision A, 01/14/2013 1-3
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On-Board IS Cryopump Addresses

1. Set the address switch for each On-Board 1S Cryopump on

channel A to the appropriate network address as shown in
Figure 1-3.

2. Set the address switch for each On-Board 1S Cryopump on channel
B to the appropriate network address as shown in Figure 1-3.

(= PRESS TO INCREASE NUMBER
=] - PRESS TO DECREASE NUMBER

Figure 1-3: On-Board IS Cryopump Network Address Settings

| S 1000 Compressor Addresses

1. Set the address switch for each IS 1000 Compressor on channel

C to the appropriate network address as shownin Figure 1-
4.

NOTE: The IS 1000 Compressor Address switch settings (0 - 9) are converted by the IS Controller
and displayed as (20 - 29) on On-Board IS Remote.

PRESS TO INCREASE NUMBER

—PRESS TO DECREASE NUMBER

Figure 1-4: 1S 1000 Compressor Network Address Switch

1-4 ©2013 Brooks Automation Inc. Part Number 8040647, Revision A, 01/14/2013 ECO Number 63723
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Selecting Screens and Changing Parameters

Select screens and change val ues the same way, regardless of the screen.
Use the following procedures to select screens and change values on the
On-Board | SRemote shown in Figure 1-5.

— = ' ARROW
ON-BOARD IS 7 © h \/ BUTTONS
CO.NTROLLER /@ Q ® \
HOME?*f’ gggétr?erratio_n \\ @ / / ENTER
BACK 1) Syetom Setip o
HELP—— () X

Figure 1-5: On-Board IS Remote

Screen Selection
1. Usethearrow buttonsto select a screen.
2. Pressthe ENTER button. The selected screen appears.
3. Usethe arrow buttons to move the cursor to a screen item.
4. Pressthe ENTER button. The selected screen appears.

Changing a Screen Parameter
1. Usethearrow buttonsto select a screen.
2. Pressthe ENTER button. The selected screen appears.

3. Usethe LEFT/RIGHT arrow buttons to move the cursor under the
parameter you want to change.

4. Pressthe ENTER button. The parameter is underlined.
5. Usethe UP/DOWN arrow buttons to change the value.
6. Pressthe ENTER button. The parameter shows the new value.

When the Remote Display isidle for 15 minutes, a screen saver appears
and the display dimsto itslowest level. Press any of the buttons on the
remote display to turn off the screen saver and return the screen to its
normal brightness.

]
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Controlling the System Power

Turning Power On

After you set the Helix Intercomponent Network, turn power ON by doing
the following:
1. Closeall process chamber Hi-Vac valves.
2. SetthelS1000 Compressor System Circuit Breaker to the ON (UP)
position.
3. Set the 1IS1000 Compressor Control Circuit Breaker to the ON
(UP) position.

4. Set the power switch on the front panel of the IS 1000 Compressors
to the ON position.

5. Set thelocal circuit breaker that supplies power to each On-Board
IS Cryopump to the ON position.

6. Set the power switch on the 24 VDC 1S Controller power supply to
the ON position.

7. Proceed with “ Selecting Screens and Changing Parameters’.

Turning Power Off

CAUTION

Pump Contamination
To prevent pump contamination, perform afull
regeneration cycle or a safe shutdown before you turn off

the power to the On-Board IS Cryopump System.

To perform a Full regeneration on a group of cryopumps:
1. Plug the remote display into the IS Controller.

2. Closeall Hi-Vac valves between the On-Board IS Cryopumps and
the vacuum system.

3. Usethe arrow buttonsto select REGENERATION from the IS
Controller screen, and then pressENTER.

The Regeneration screen appears.

4. Usethe arrow buttons to select START from the Regeneration
screen.

5. Pressthe ENTER button. The Choose Regen Pumps screen
appears.

]
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6. Choose all pumpsin the full regeneration cycle asfollows:

a. Usethe arrow buttons to select each pump for the full
regeneration cycle.

b. PressENTER. The box is highlighted.

C. Repeat steps step athrough step b for each pump.

d. PressENTER. The List to Regen screen appears.
7. Select FULL and pressENTER.

8. Select YES from the Start Regen screen. A full regeneration cycle
starts.

9. After the 2nd Stage temperature reaches 310K or 330K, use the
arrow buttons to select ABORT from the Regeneration Status
screen.

10. Pressthe ENTER.

11. Select YES from the Abort Regeneration screen, and then press
ENTER. Thefull regeneration cycle aborts.

12. Turn the compressor ON/OFF switch to the OFF position.
13. Turn power OFF to each On-Board IS Cryopump.
14. Turn the roughing pump OFF.

To perform a safe shutdown on an individual cryopump:

Also see the safe shutdown description in Section 3 - Performing
Regeneration.

NOTE: Thisfeatureisonly available on On-Board | S Cryopumps designed
for lon Implant processes, and only for individual cryopumps.

1. Go tothe Main Cryopump Screen.

2. Usethe arrow buttons to select CONTROL and then press
ENTER.

3. Usethe arrow buttonsto select PUM P CONTROL from the and
then pressENTER.

4. Usethe arrow buttons to select SAFE SHUTDOWN from the and
then pressENTER.

5. Usethe arrow buttonsto select YES and then press ENTER.
This initiates the cryopump safe shutdown.

]
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Verifying Equipment Address

After the address settings have been set and power is ON, verify the
presence of each On-Board IS Cryopump and 1S 1000 Compressor on the
Helix Intercomponent Network by performing the following steps from the
On-Board | SRemote.

Helix I ntercomponent Network Addresses
Verify that each On-Board IS Cryopump appears as follows:

1. Select MONITOR and press ENTER. The Monitor Network
screen appears.

2. Select SHOW DEVICES and press ENTER. The Network
Devices screen appears.

3. Verify the number of actual pumps and compressors on the network
with the number on the Network Devices screen.

4. Select PUMPS and press ENTER. The Network Pumps screen
appears. Verify that each On-Board 1S Cryopump is displayed as
shown in Figure 1-6.

NETWORK PUMPS

01 02 03 04
10 11 12 13

Figure 1-6: Network Pumps Screen Example

5. PressBACK. The Network Devices screen appears.
6. Select COMPRESSORS.

7. PressENTER. The Network Compressor screen appears. Verify
that each 1S 1000 Compressor appears as shown in Figure 1-7.

NETWORK COMPRESSORS

20 21

Figure 1-7: Network Compressor Screen Example

]
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If an On-Board 1S Cryopump or 1S 1000 Compressor does not appear on
the screen, make sure power is ON and all Helix Intercomponent Network
cables are connected. Make sure a terminator isinstalled on the last
Cryopump and Compressor on each network channel and the address
switch is correct.

On-Board IS Cryopump Temper atures

Verify that first and second stage temperatures for each On-Board IS
Cryopump appear as follows:

1. Select MONITOR then press ENTER. The Monitor Network
screen appears.

2. Select NETWORK STATUS then press ENTER. The Network
Status screen appears.

3. Select PUMPSthen press ENTER. The Pump Temperature screen
appears and thefirst and second stage temperatures are displayed as
shown in Figure 1-8.

PUMP TEMPS ID T1/T2 (K)

01 290/295 02 289/291
03 289/291 04 290/294
10 287/290 11 289/290
12 290/289 13 288/289

Figure 1-8: Pump Address and Temperature Display Example

For example: 01 290/295 indicates that pump 01 has afirst stage room
temperature of 290K and second stage room temperature of 295K.

| S 1000 Compressor |nformation

Verify 1S1000 Compressor helium pressure, water temperature, and
operating hours for each compressor appear as follows:

1. Select ACCESSDEVICE then pressENTER. The Access
Network Device screen appears.

2. Select COMPRESSORS and press ENTER. The Network
Compressors screen appears.

3. Select acompressor number from the Network Compressor Screen
and press ENTER. The Compressor screen appears.

ECO Number 63723  ©2013 Brooks Automation Inc. Part Number 8040647, Revision A, 01/14/2013  1-9
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4. Verify that the helium supply and return pressure, delta pressure,
water in/out temperature, and operating hours information appears
asin Figure 1-9.

COMPRESSOR 20
Supply (psig) 378
Return (psig) 179
Delta (psig) 199
Water In (F) 77
Water Out (F) 93
Operating (h) 462

Figure 1-9: Compressor Display Example

Setting Up Passwords
This procedure establishes password protection for the IS Controller.

You can a numeric password to prevent unauthorized users from changing
system parameters. Use the following procedure to establish a password.

1. Select SYSTEM SETUP from the Helix Intercomponent
Network Controller screen and press ENTER. The System
Setup screen appears.

2. Select PASSWORD and press ENTER. The Password Setup
screen appears.

3. Select PROTECTION then press ENTER. The cursor moves
under OFF.

4. Usethe UP/DOWN arrow buttons to change the value from OFF
to ON.

5. Pressthe ENTER button. The password protection parameter
changes to ON and the password screen appears with the cursor
located in the first number field of the password.

6. Enter the password asfollows:

a. Usethe UP/DOWN arrow buttons to change the first digit
to the desired value.

b. Pressthe RIGHT arrow button to move the cursor to the
next digit.

c. Usethe UP/DOWN arrow buttons to change the number to
the desired value.

d. Repeat step b through step ¢ for each digit in the password.

The digits change to an asterisk after you press the right arrow.

]
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e. PressENTER. The Confirm Password screen appears.

7. Repeat step 6 to confirm the password. After you press ENTER.
password is protected.

Performing the Next Step

Refer to Section 2 - Creating Rough and Helium Maps to establish rough
and helium maps for the On-Board 1S Cryopump System.

]
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Section 2 - Creating Rough and Helium M aps

Introduction

This section explains how to create Rough maps and Helium maps. You

must establish these maps to ensure optimum On-Board IS Cryopump
performance.

Rough M aps

Use arough map for multiple pump systems that share a rough pump
through a rough manifold. See rough map examples shown in Figure 2-1
and the equipment configuration for the map in Figure 2-2.

ROUGH MAP 1 ROUGH MAP 2
00 01 02 03 10 11 12 13
NEXT MAP NEXT MAP

Figure 2-1: Rough Map Example

A rough map keeps track of the pumps are on each rough manifold. All
On-Board IS Cryopumps connected to a single rough manifold are in the
same map.

If your system has more than one rough manifold, then you can have more
than one rough map. It is possible to have up to five rough maps in amulti-
pump On-Board IS System. When the On-Board IS Cryopumps are

properly mapped, the IS Controller coordinates the rough valves for both
Full regeneration and FastRegen cycles.
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Figure 2-2: Rough Map Equipment Configuration Example
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Creating a Rough Map

1. Usethearrow buttonsto select SYSTEM SETUP from the IS
Controller screen, and then pressENTER.

2. Select REGENERATION from the System Setup screen and then
press Enter.

3. Select ROUGH MAP from the Regeneration Setup screen and then
pressENTER.

4. Usethearrow buttons to change the map number to the appropriate
value and then press ENTER.

5. Choose the pumps for the helium map as follows:
a. Usethe arrow buttons to select a pump for the helium map.
b. PressENTER. The box is highlighted.
c. Repeat step athrough step b for each pump in the map.
d. PressENTER. The Verify Rough Map screen appears.
6. Verify that the rough map information is correct.
If the information is correct, press ENTER to create the rough map.

If the information is not correct, pressBACK to the appropriate screen and
change the rough map parameters.

Coordinating Roughing

Ensure Full Rough Coordination and Power Fail Coordination are On. See
the System Setup Screen Description on page 5-16 for more information.

Helium Maps

A helium map establishes which On-Board IS Cryopumps are connected to
the 1S1000 Compressor for each processtool. See the helium map example
in Figure 2-3 and the equipment configuration for the map in Figure 2-4.

HELIUM MAP 1
Pumps/Compressors:

00 01 02 03
10 11 12 13
20 21

Figure 2-3: Helium Map Example

]
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Create a helium map for each process tool so that the IS Controller
optimizes the flow of heliumto all On-Board 1S Cryopumps.

HELIX INTERCOMPONENT
NETWORK ADDRESS
CHANNEL A

ON-BOARD IS REMOTE

N
3
008
L] —
H ®
o

HOST RS-232

24VDC

*HELIX INTERCOMPONENT
NETWORK ADDRESS
CHANNEL B

o

; a—TE RIIINATOR
i ] il i 8
1 = - I L | PR |

208 VAC 208 VAC % 208 VAC %% 208 VAC
il

50/60 HZ Eﬁl;t% 50/60 HZ 50/60 HZ 50/60 HZ
|
B

AlddNs NNIT3H
NdNL3d ANIM3H

IS 1000 COMPRESSORS TERMINATOR

**HELIX INTERCOMPONENT——
NETWORK ADDRESS
CHANNEL C

Figure 2-4: Helium Map Equipment Configuration Example
*Note: If the addressis set to O, it appears as 10 on Channel B.
**Note: If the addressis set to 2, it appears as 20 on Channel C.
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Creating a Helium Map

1. Usethearrow buttonsto select SYSTEM SETUP from the IS
Controller screen and then press ENTER.

2. Select HELIUM from the System Setup screen and then press
ENTER.

3. Usethe arrow buttons to select the helium map number and then
pressENTER.

4. Choose the pumps for in the helium map as follows:
a. Usethe arrow buttons to select a pump for the helium map.
b. PressENTER. The box is highlighted.
c. Repeat step athrough step b for each pump in the map.
d. PressENTER. The Choose Compressors screen appears.
5. Choose the compressors to be included in the map as follows:

a. Usethe arrow buttons to select a compressor for the helium
map.
b. PressENTER. The box is highlighted.
c. Repeat step athrough step b for each compressor in the
map.
d. PressENTER. The Verify Helium Map screen appears.
6. Verify that the helium map information is correct.
If the information is correct, press ENTER to create the helium map.

If the information is not correct, pressBACK to the appropriate screen and
change the helium map parameters.

Performing the Next Step

Refer to “ Performing Regeneration” to establish regeneration parameters,
create a regeneration map and initiate a full regeneration cycle for the On-
Board 1S Cryopump System.

]
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Section 3 - Performing Regeneration

Introduction

After the regeneration parameters have been established, a Full
regeneration cycleisrequired to cool the On-Board IS Cryopumps to
operating temperature.

Description of Regeneration

Use the Regeneration function of the IS Controller to initiate a Full or Fast
regeneration cycle on your cryopump. After initiated, the On-Board IS
System automatically sequences your pump through the various phases of
the regeneration cycle.

A Full regeneration cycle allows the cryopump to warm-up to room
temperature (or sightly higher for Implant pumps) so that both gases and
water vapor collected on the arrays are purged from the pump. After the
contaminates are purged, the cryopump becomes cold again.

In many cases, thereislittle water pumped and so it is not necessary to
warm the pump to room temperature. If the pump is primarily filled with
such gases as argon, nitrogen, or hydrogen, then the pump can be
regenerated using a Fast Regeneration cycle. A Fast regeneration cycle
only warms the cryopump enough to rel ease the gases condensed on the
arrays and trapped within the charcoal. This allows the regeneration cycle
to be completed in less than an hour in many cases.

One of the key process steps in a Fast regeneration cycle is the removal of
the condensed gas by means of the rough pump. It isimportant that the
condensed gas be removed quickly as the pump warms up, and that a
certain minimum base pressure in the cryopump be achieved quickly.
Because of these requirements, it is necessary for cryopumps that share a
common rough pump to be coordinated. That is, the start of regeneration,
the opening and closing of the rough valves and the purge valves on multi-
pump On-Board IS Cryopump systems must happen at very specific times
and in unison. These are coordinated by the |SController. The rough valves
are coordinated for both Fast and Full regeneration cycles although for
different reasons.

Typically, regeneration is afunction that is part of overall periodic
maintenance for a cryopump system: frequency is dependent upon your
particular pump application, but the cycle can be manually started at any
time.

]
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The Regeneration program incorporates a number of parameters that are
preset at the factory, such as RATE-OF-RISE (10u/min.) and default base
pressure (50 microns). Use the On-Board | S Remote Controller to
reprogram the settings, within limits. Thisis normally done prior to the
start of aregeneration cycle. You can also delay the start and compl etion of
aregeneration cycle. For example, you may want to do this to regenerate
and start up your cryopump system during a weekend shutdown.

Description of Partial Regeneration Through Safe Shutdown

Safe shutdown is a partial regeneration of the cryopump. This automated
procedure vents all gases from within the cryopump as with a normal
implant-specific regeneration. All normal interlocks associated with
regeneration are enforced. When the cryopump compl etes the warm-up
phase of the regeneration cycle, the process finishes. Thisleavesa
cryopump ready to be serviced.

AWARNING

é Toxic Materials
Internal surfaces of the cryopump may contain process

specific toxic or corrosive materials, even after

regeneration is complete. Adhere to all safety
protocols as appropriate, and avoid touching internal

surfaces.

Safe shutdown is available on cryopumps specifically designed for lon
Implant processes. Contact Helix Technology Corporation (see Appendix
A - Customer Support Information) for an application review if you have
guestions regarding whether your cryopumps should have implant-specific
software.

Setting Regener ation Parameters

The On-Board IS Cryopump Module contains factory-set regeneration
parameters that are listed in Table B-1. To change the default regeneration
parameters, the Remote Display must either be directly on through the
Access Device of the Controller or connected to each On-Board 1S
Cryopump.

Change the Regeneration parameters on each On-Board IS Cryopump as
follows:

NOTE: Refer tothe Selecting Screens and Changing Parametersin
Section 6 - Using On-Board | S Cryopump Screens for more information on
Regeneration screen parameters.
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1. Select SYSTEM SETUP from the On-Board IS Cryopump
Controller screen and then pressENTER. The System Setup
screen appears.

2. Select REGENERATION and pressENTER. The Regeneration
Setup screen appears.

For default regeneration parameters, see Table B-1.
3. Select PURGE then pressENTER. The Purge Setup screen

appears.
4. Set the Purge Setup values as follows:

a. Usethe arrow buttons to move the cursor under the
parameter to be changed.

b. Pressthe ENTER button. The parameter to be changed will
be underlined.

c. Usethe arrow buttons to change the value.

d. PresstheENTER button. The parameter will be changed to
the new value.

5. PressBACK. The Regeneration Setup screen appears.
6. Select ROUGHING then pressENTER. The Rough Setup screen

appears.

a Usethe arrow buttons to move the cursor under the
parameter to be changed.

b. Pressthe ENTER button. The parameter you want to
change is underlined.

c. Usethe arrow buttons to change the value.

d. Pressthe ENTER button. The parameter changes to the
new value.

7. PressBACK. The Regeneration Setup screen appears.

8. Select DELAY and then pressENTER. The Delay Setup screen
appears.

a  Usethe arrow buttons to move the cursor under the
parameter you want to change.

b. Pressthe ENTER button. The parameter you want to
change is underlined.

c. Usethe arrow buttons to change the value.

d. Pressthe ENTER button. The parameter changes to the
new value.

]
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Regeneration M aps

Create a regeneration map when you want to regenerate a group of
On-Board IS Cryopumps together. See the regeneration map in Figure 3-1
and the equipment configuration for the map in Figure 3-2.

NOTE: The Cryopumps in the regeneration map may or may not be in the
same rough map.

LIST TO REGEN

01 02 12 13

START FAST REGEN
START FULL REGEN

Figure 3-1: Regeneration Map Example

An On-Board IS Cryopump System can have up to five Regeneration
Groups. When the regeneration starts, the IS Controller coordinates the
rough manifold for each Regeneration Group and rough map.

For the FastRegen cycle, an On-Board | S Cryopump must use the rough
valve at specific times, so if thereis more than one On-Board IS Cryopump
on arough manifold, they must al be roughed at the same time. To do this,
start and run all On-Board IS Cryopump on the same rough manifold at the
same time.

Thisaso meansthat if thereisa On-Board IS Cryopump in the process of
FastRegen cycle, then no other Cryopump on that rough manifold can start
a FastRegen cycle until that Cryopump is finished.

Note that if you restart a single pump regeneration while othersarein a
group regeneration, the restarted pump finishes last.

]
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Figure 3-2: Regeneration Map Equipment Configuration Example
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Initiating a Full Regeneration Cycle

After setting all the regeneration parameters, run afull regeneration cycle
to cool the On-Board IS Cryopumps to operating temperature.

1. Closeall processtool chamber gate vales.

2. Usethe arrow buttons to select REGENERATION from the IS
Controller screen and pressENTER. The Regeneration screen will
be displayed.

3. Usethe arrow buttonsto select START from the Regeneration
screen.

4. Pressthe ENTER button. The Choose Regen Pumps screen
appears.

5. Choose the pumps for the full regeneration cycle as follows:

a. Usethe arrow buttons to select a pump for the full
regeneration cycle.

b. PressENTER. The box is highlighted.

c. Repeat step athrough step b for each pump in the full
regeneration cycle.

d. Select ENTER and then pressENTER. TheList to Regen
screen appears.

6. Select FULL and press ENTER.

7. Select YES from the Start Regen screen. A full regeneration cycle
starts.

Performing the Next Step

After completing the full regeneration cycle, use the On-Board IS
Cryopump system for process tool operation.

]
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Section 4 - IntelliPurge

Introduction

IntelliPurge is available on cryopumps specifically designed for ion
implant applications. Contact Helix Technology Corporation for an
application review if you have questions regarding whether your
cryopumps should have IntelliPurge.

IntelliPurge isafully integrated, intelligent power-loss management
system. This system isresponsible for safely minimizing the amount of
downtime associated with unexpected power loss. The IntelliPurge system
consists of severa key components.

1. IntelliPurge control board (integrated into the cryopump control
system).

This board includes:
a. Gate valve control circuitry.

b. Uninterruptible Power Supply back-up for the normally
open pump purge valve.

2. Normally open, UPS-protected pump purge valve.
3. Normally open, non-UPS protected exhaust purge valve.

IntelliPurge does not supply back-up power for the entire cryopump.
Only the purge valve that controls whether nitrogen enters the vacuum
space (the “pump purge valve’) is backed by the UPS.

IntelliPurge is designed to react under the following general conditions:

1. Thereisaloss of power to acryopump that was running and
cold.

2. Thereisan unexpected rise in cryopump temperature.
3. The cryopump cannot read its temperature.

In each case, the On-Board IS Cryopump for Implant isolates, interlocks,
and purges the cryopump as appropriate.

One possible exception to these rulesis that upon recovery from power
failure the cryopump is not be purged if the second stage temperature is
below the “Power Failure Recovery” (PFR) temperature set-point. PFR
parameters are On or Cool (see following sections). In this case the
cryopump attempts to cooldown and resume normal operation.

]
ECO Number 63723  ©2013 Brooks Automation Inc. Part Number 8040647, Revision A, 01/14/2013  4-1



=y
On-Board IS Cryopump System Operation Guide 2 BI'O Ol(S

The normally open exhaust purge valve purges the exhaust line during
periods of power failure or regeneration. When any regeneration has been
initiated, the cryopump exhaust purge will pre-purge for 2 minutes while
the pump isstill running (it is not technically in regeneration yet and, at this
stage, can be aborted). This action isintended to completely clear the
exhaust line of the cryopump of air before any potentially combustible
gases that are condensed in the cryopump reach that region.

During FastRegen™, the exhaust purge will stay open during the initial
purge / rough cycles of the cryopump itself. During Full Regeneration, the
exhaust purge will stay open as part of the initial “safe-purge” period, then
close.

If asecond stage bad diode (temperature sensor) is detected for 3 seconds,
the cryopump closes the gate valve and initiates “ safe-purge.”

Safe Purge

Safe purge is a 5-minute purge with the pump purge and exhaust purge
valveslocked open. A safe purge may be initiated immediately by the
cryopump if condition 2 or condition 3 arises. During a host or operator
initiated Full Regeneration, the safe purge isincluded as part of the
Regeneration process. The user or host is not allowed to close the purge
valves during this portion of the regeneration. An automatically initiated
“safe purge”’ cannot be aborted, and a Full Regeneration should beinitiated
after the safe purge period has elapsed. FastRegen performsthe duty of the
“safe purge” (i.e. hydrogen removal from the pump) but does not include a
“safe purge” as defined within this document.

Gate Valve Integration

The cryopump has the ability to close the gate valve when certain
conditions arise. It can only open the gate valve if the host commandsit to
do so, and no unsafe conditions exist.

The cryopump also senses the gate valve position. |f the pump reads that
the gate valveis sensed in a different position than last commanded, the
pump will generate an error. This error must be acknowledged by the
system user either through the On-Board | S remote or through the host
system. When the error is acknowledged, the cryopump will close the gate
valve and verify that the gate valve isin the closed position to reset itself.
Refer to the On-Board IS Command Set document, part number 8040677,
for the host commands required to acknowledge and clear a gate valve
error. The remote display sequence for acknowledging and clearing a gate
valve error areincluded in Section 6 - Using On-Board IS Cryopump
Screens.

]
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Cryopump hardware generates square waves that are used for the gate
valve sensing. Thisisto avoid the possibility of other signals causing an
improperly read position.

L oss of Power

IntelliPurge is built with alimited energy storage uninterruptible power
supply. If thereisaloss of power, the cryopump does not purge the
cryopump body for two minutes. These two minutes are considered a
conservative amount of time that the cryopump “coasts’ beforeits
temperature rises above a point at which the pump would not be able to
recove.

When power is restored, the cryopump performs a power failure recovery
procedure, which checks the cryopump temperature and compares it to a
user programmable value (Power Fail Recovery [PFR] set-point, default =
25K). The cryopump attempts to recover itself (cool back down if PFR is
On or Cool) if itstemperature is below the set-point. If it is above the set-
point, then it initiates a“ safe purge,” and possibly a Full Regeneration (if
PFR setting is On). If the PFR is set to Cool, the cryopump remainsidle
until the temperature is greater than 34K.

If the power failure occurs during regeneration, the cryopump actions are
dependent on the PFR setting. If Power Failure Recovery is set to On, the
pump checks where it was in the regeneration cycle, and its current
temperature and pressure conditions. It uses thisinformation to decide
whether to complete the regeneration or initiate a new one. If Power
Failure Recover is set to Cool, then the cryopump staysidle. At a
minimum, if the pump had not completed a safe purge, then oneis
completed prior to allowing the host to act.

During any loss of power, the gate valve immediately closes (normally
closed valve), and the exhaust purge valve (normally open valve)
immediately opens.

Unexpected Temperature Rise

If an unexpected temperature rise occurs, the cryopump provides a user
programmable value (18-34K, with default of 22K), at which the
cryopump automatically closesthe gate valve. If the temperature exceedsa
hard-coded value of 35K, then the cryopump attempts to close the gate
valve, and initiates a safe purge of the cryopump and the exhaust line. In
this condition, confirmation of the gate valve position (through position
sensors) is not required to allow safe purge to commence. A second user
programmable value (20-34K) is available within the cryopump to provide
arelay operation to signal a high temperature alarm. See Section 3 -
Performing Regeneration for details about setting the high temperature

]
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alarm value through the Remote Display or the On-Board IS Command
Set. See part number 8040677 for details about setting this value through
the host interface.

Temperature Sensor (Diode) Failure

If the cryopump is not able to determine its temperatures due to a diode
failure, the cryopump closes the gate valve, and initiates safe purge.
Though this may cause unexpected downtime, safe operation of the
cryopump in a hydrogen-rich environment requires the cryopump to
accurately know its temperature.

Over-ride Relay

IntelliPurge hardware allows for the host (by applying a 12V-30V signal)
to disable power to the IntelliPurge hardware. This action closes the
cryopump gate valve and opens the exhaust purge valve. After two
minutes, the body purge opens. Thisis not used in normal operations, but
allowsfor the host to bring the pump to a safe condition if there are no
responses from the cryopump system.

IntelliPurge /O
Refer to the On-Board IS Installation Manual, part number 8040596, for
the pin descriptions of the IntelliPurge control module.

Other Features

When regeneration isinitiated, the pump attempts to close the gate valve.
If it cannot confirm that the gate valve was closed, the regeneration is
aborted, and the pump remains on.

Some OEMs may run the gate valve control cabling through an OEM
provided chamber pressure interlock relay.

]
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Section 5- 1S Controller Screen Descriptions

Introduction to IS Controller Functions

With the IS Controller Main screen, shown in Figure 5-1, you can choose
various software functions. You may do thiswhen the On-Board |SRemote
is connected to the IS Controller.

ON-BOARD IS
CONTROLLER

Monitor
Regeneration
Access Device
System Setup
Controller Info

Figure5-1: IS Controller Main Screen

Monitor Function

Use the Monitor function to view the status of network data and
configurations. Refer to the Monitor Screen Description within this section
for more information.

Regeneration Function

Use the Regeneration function to establish regeneration cycle information
on user-selected On-Board IS Cryopumps. Refer to Regeneration Screen
within this section for more information.

Access Device Function

Use the Access Device function to start a session with an On-Board IS
Cryopump or other device on the network. Refer to Access Device Screen
Description within this section for more information.

System Setup Function

Use the System Setup function to change and display the configuration of
the ISController. Refer to System Setup Screen Description within this
section for more information.

]
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Monitor Screen Description

With the Monitor Network screen you can observe the cryopump state,
regeneration information, valve status, and temperature control information
of the On-Board IS Cryopump.

NOTE: You cannot change the screen parameters while you use the
MONITOR function.

MONITOR NETWORK

Network Status
Show Devices
Show Regen Setup
Helium

Figure 5-2: Monitor Screen

Network Satus

Use the Network Status screen to monitor pumps and compressors on the
network.

NETWORK STATUS

Pumps
Compressors

Figure 5-3: Network Status Screen

]
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Pump Temperatures

The Pump Temperatures screen displays the first and second stage
cryopump temperatures for all pumps on the network. Use the down arrow
button to scroll down the pump list.

If an On-Board IS Waterpump is on the network, the temperature appears
as NA.

PUMP TEMPS ID T1/T2 (K)

01 35/12 02 120/108
03 150/84 04 50/37
05 43/40 06 123/75
07 99/8

Figure 5-4: Pump Temper atures Screen

Compressor Pressures

The Compressor Pressures screen shows the supply and differencein
supply and return pressure for all compressors on the network.

IS COMPRESSORS
(SupplyP/DeltaP)

20 390/205

Figure 5-5: Compressor Pressures Screen
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Show Devices
The Network Devices screen shows alist of equipment types and quantity

of equipment on the network.

NETWORK DEVICES

Pumps 12
Compressors 6

Figure 5-6: Show Devices Screen

Network Pumps
The Network Pumps screen identifies all On-Board IS Cryopumps on the

network.

NETWORK PUMPS

00 01 02 03 04
05 06 09 12 17
18 19

Figure 5-7: Network Pumps Screen

]
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Network Compressors

The Network Compressors screen identifies all 1S 1000 Compressors on
the network.

NETWORK COMPRESSORS

20 21

Figure 5-8: Network Compressors Screen

Show Regeneration Setup

Use the Regeneration screen to turn rough valve coordination and power
failure recovery ON or OFF, and to review rough maps.

REGENERATION
Coordination
Full OFF
Pwr Fail OFF
Rough Map

Figure 5-9: Regeneration Screen

]
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Rough Map
The Rough Map screen shows the first of 5 rough maps.
To view additional rough maps, select NEXT MAP.

ROUGH MAP 1

00 01 02 05 07
10 12 15 19

NEXT MAP

Figure 5-10: Rough Map Screen

Helium
Use the Helium Management screen to review helium maps.

HELIUM MANAGMENT

Show Helium Maps

Figure 5-11: Helium M anagement Screen

]
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Show Helium Maps
The Show Helium Maps screen shows helium maps 1 through 5.
To view additional helium maps, select NEXT MAP.

HELIUM MAP 1

01 02 10 20

NEXT MAP

Figure 5-12: Show Helium Maps Screen

]
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Network Status
Show Devices

Helium

MONITOR NETWORK

Show Regen Setup
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NETWORK STATUS

Pumps
Compressors

)

01 35/12
03 150/84 04 50/37
05 43/40 06 123/75
07 99/8

PUMP TEMPS ID T1/T2 (K)

02 120/108

20 390/205

COMPRESSOR
(SupplyP/DeltaP)

y

¢

Y

\/

NETWORK DEVICES

Pumps 12
Compressors 6

REGENERATION

Coordination

Full OFF
Pwr Fail OFF
Rough Map

HELIUM MANAGMENT

Show Helium Maps

P

Y

Y

NETWORK PUMPS

00 01 02 03 04
05 06 09 12 17
18 19

ROUGH MAP 1

00 01 02 05 07
10 12 15 19

NEXT MAP

HELIUM MAP 1

01 02 10 20

NEXT MAP

NETWORK COMPRESSORS

20 21

Figure 5-13: Monitor Screens

]
Part Number 8040647, Revision A, 01/14/2013

5-8

©2013 Brooks Automation Inc.

ECO Number 63723



.
Monitor Screen Description -"

=, Brooks

Regeneration Screen

Use the Regeneration screen to start or abort a group regeneration cycle.
The current group regeneration state also appears.

REGENERATION

Start
Abort
Group Regen: OFF

Figure 5-14: Regeneration Screen

Group Regeneration

Use the Group Regeneration to select the On-Board 1S Cryopumps on the
network to be regenerated.

CHOOSE REGEN PUMPS

700 =02 =03 =04
m05 =06 =07 =08
009 014 o015 016
019

ENTER

Figure 5-15: Group Regeneration Pumps Screen

]
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Regeneration List Verification

The Regeneration List Verification screen shows the previously selected
On-Board IS Cryopumps to be regenerated. Then you can choose a Fast or
aFull regeneration cycle.

NOTE: If NO is selected, the Regeneration screen appears.

LIST TO REGEN

02 03 04 05 06 07 08

Start Fast Regen
Start Full Regen

Figure5-16: Sart Fast Regeneration Cycle Screen

Regeneration Verification Screen

Use the Regeneration Verification screen to verify the regeneration cycle
selected.

Selecting YESinitiates the desired regeneration cycle.

Selecting NO returns you to the previous screen.

START FAST REGEN
Are you sure?

NO
YES

Figure 5-17: Regeneration Verification Screen

NOTE: If the selected On-Board IS Cryopumps cannot be regenerated, a
screen appears explaining the reason.
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Regeneration Abort

The Regeneration Abort screen verifies that you want to abort a
regeneration cycle.

Selecting YES causes the regeneration cycle to be aborted. You must press
the BACK button to return to the Regeneration screen.

Selecting NO causes the Regeneration Status screen to appear.

ABORT REGENERATION

Are You Sure?

No
Yes

Figure 5-18: Regeneration Abort Screen

ECO Number 63723  ©2013 Brooks Automation Inc. Part Number 8040647, Revision A, 01/14/2013 5-11



>\

On-Board IS Cryopump System Operation Guide 'J BI‘O Ol(S

REGENERATION

Start
Abort
Group Regen: OFF

CHOOSE REGEN PUMPS ABORT REGENERATION

000 =02 =03 =04 Are You Sure?
=05 =06 =07 =08
009 014 015 016

No
19 Yes

ENTER

Y Y

LIST TO REGEN

02 03 04 05 06 07 08 ABORT REGENERATION

Start Fast Regen Regen Has Aborted.

Start Full Regen

\/

START FAST REGEN
Are you sure?

NO
YES

FAST
REGEN STARTED

\/

FAST REGEN RESPONSE

Regen Did Not Start
Reason:
Full Regen Starting

Figure 5-19: Regeneration Screens

]
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Access Device Screen Description

Use the Choose Device screen to choose an individual On-Board IS
Cryopump or other network device. The Choose Device display indicates
the type and number of devices currently on the On-Board IS

Intercomponent Network.

CHOOSE DEVICE

Pumps 12
Compressors 6

Figure 5-20: Choose Device Screen

Network Pumps
Use the Network Pumps screen to select a pump number from alist of
pumps on the network.

NETWORK PUMPS

00 01 03 05 06
07 08 09 10 11
13 16 18

Figure 5-21: Network Pump Screen

After you select a pump, the main On-Board IS Cryopump screen appears
as shown in Figure 5-22.
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ON-BOARD IS CRYOPUMP

Monitor
Regeneration
System Setup
Control

Pump Info

Figure 5-22: On-Board | S Pump Information Screen

Network Compressors

Use the Network Compressors screen to select an 1S 1000 Compressor
number from alist of pumps on the network.

NETWORK COMPRESSORS

20 21 23 24
29 30

Figure 5-23: Network Compressor Screen

After the compressor has been selected, the IS 1000 Compressor
information screen appears as shown in Figure 5-24.

COMPRESSOR 20
Supply (psig) 378

Return (psig) 179
Delta (psig) 199
Water In (F) 77
Water Out (F) 93

Operating (h) 462

Figure 5-24: 1S 1000 Compressor |nformation Screen

]
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Pumps
Compressors

CHOOSE DEVICE

12
6

'

NETWORK COMPRESSORS

20 21 23 24
29 30

'

Supply (psig) 378

Return (psig) 179
Delta (psig) 199
Water In (F) 77
Water Out (F) 93
Operating (h) 462

COMPRESSOR 20

'

NETWORK PUMPS

00 01 03 05 06
07 08 09 10 11
13 16 18

#

ON-BOARD IS CRYOPUMP

Monitor
Regeneration
System Setup

Control

Pump Info
PUMP 1

1st Stage(K) 350
2nd Stage(K) 157
Vacuum(p) OFF
Regen State
State Comment 1
State Comment 2

Figure 5-25: Access Networ k Device Screens
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System Setup Screen Description

Through the System Setup screen, you can access regeneration, security,
communication station ID, power failure, and relay subsystem
configurations. The screen is password protected.

SYSTEM SETUP

Regeneration
Password
Communication
Helium

Display Setup

Figure 5-26: System Setup Screen
Regeneration Setup
Use the Regeneration Setup screen to configure regeneration parameters.

You can also control Full coordination or power fail coordination with this
screen.

REGENERATION

Coordination
Full OFF
Pwr Fail OFF
Select Rough Map _1

Figure 5-27: Regeneration Setup Screen
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Rough Map

Use the Rough Map screen to select the On-Board IS Cryopumps to
include in the rough map.

ROUGH MAP 1

~00 =02 =03 =04
m05 =06 =07 =08
009 014 015 016
19

ENTER

Figure 5-28: Rough Map Screen

After you select ACCEPT CHANGE, the rough map screen appears with
the On-Board IS Cryopumps included in the rough map.

VERIFY ROUGH MAP 1

02 03 04 05 06 07 08

ACCEPT CHANGE

Figure 5-29: Verify Rough Map Screen

]
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Password Setup

Use the Password Setup screen to establish or change a numeric password
and enable or disable password protection.

PASSWORD SETUP

Protection OFF
Change Password

Figure 5-30: Password Setup Screen

When password protection is turned ON, you are prompted to enter a
password to access |S Controller software.

ENTER PASSWORD
(A Number 1-32767)

* k k% *

Figure 5-31: Entering a Password Screen

After you enter a password, a password confirmation screen appears.

CONFIRM PASSWORD
(A Number 1-32767)

* k% % % %

Figure 5-32: Confirm Password Screen

]
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Password Reset
If you forget a password, you can reset it to afactory default value of 9999.

Use the password reset function from the Main screen by pressing the Left
and Right arrow keys simultaneously.

A password verification screen appears to verify the password must be
reset. Answering Yes resets the password to 9999. Answering NO does
not change the password.

Communication

Use the Communication screen to set the communication baud rate to the
|S Controller.

Baud Rate

The 1S Controller determines which ports are available (a minimum of two
and maximum of three) and lists the ports on the Communication screen.

COMMUNICATION
Set Port BAUD Rate:

Host 9600
Service 9600
AUX 9600

Figure 5-33: Communication Baud Rate Screen

]
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Helium

Use the Helium screen to select which helium map to configure. Enter the
number of the helium map and press enter to view the helium map.

HELIUM

Select Helium Map 1

Figure 5-34. Choosing Helium M aps Screen

Choose Helium Map for Pumps

Use the Choose Map Pumps screen to select which On-Board IS
Cryopumps are included in the helium map.

CHOOSE MAP PUMPS

~00 =02 ©03 =04
~05 =06 =07 08
009 014 015 016
19

ENTER

Figure 5-35: Choosing Helium M aps Screen

]
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Choose Helium Map for Compressors

Use the Choose Compressors screen to select which On-Board IS
Compressors are included in the helium map.

CHOOSE COMPRESSORS

20 =21 28

ENTER

Figure 5-36: Choosing Helium M aps Screen

Verify Helium Map Setup

Use the Verify Helium Map Setup screen to verify and accept the
On-Board IS Cryopumps and 1S 1000 Compressors in the helium map.

VERIFY HELIUM MAP 1

Pumps/Compressors:

02 04 06 O7
21

ACCEPT CHANGE

Figure 5-37: Verify Helium Map Screen

]
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Use the | S Remote Setup screen to configure the On-Board IS Remote
parameters. Refer to Table 5-1 for parameter values.

IS REMOTE SETUP
RD Ver. X.X
Brightness 5
Volume 5
Screen Time out 60

Set Default

Figure 5-38: On-Board | S Remote Setup Screen

Table5-1: IS Remote Setup Parameters

Parameter Default Value  Range of Values
Brightness 0 0 (Brightest) - 15
Volume 16 0 - 16 (Loudest)
Screen Time-out 15 0 - 60 minutes

5-22 ©2013 Brooks Automation Inc.
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SYSTEM SETUP

Regeneration

Password
Communication
Helium
REGENERATION PASSWORD SETUP COMMUNICATION HELIUM IS REMOTE SETUP
SETUP Set Port BAUD Rate: RD Ver. X.X
Coordination Protection OFF ) Brightness 5
Eull OFF Change Password Host 9600 Helium Map 1 Volume 5
Pwr Fail OFF Service 9600 Screen Time out 60
Rough Map 1 AuX 9600 Set Default
ROUGH MAP 1 ENTER PASSWORD CHOOSE MAP PUMPS
A Number 1-32767
000 =02 =03 =04 ( ) 000 =02 003 =04
=05 =06 =07 =08 005 =06 =07 —08
009 014 015 016 009 014 015 016
o019 019
ENTER ENTER
VERIFY ROUGH MAP 1 CONFIRM PASSWORD CHOOSE COMPRESSORS
(A Number 1-32767)
02 03 04 05 06 07 08 - ©20 =21 028
ACCEPT CHANGE ENTER

v

VERIFY HELIUM MAP 1

Pumps/Compressors:

02 04 06 07
21

ACCEPT CHANGE

Figure 5-39: System Setup Screens
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Section 6 - Using On-Board IS Cryopump
Screens

Introduction

This section describes how to program and operate the On-Board IS
FastRegen Control Module software. You can do this when the On-Board
IS Remote is connected to a specific On-Board IS Cryopump.

The On-Board IS Cryopump Module contains factory-set parameters. |If
you must change the default parameters, then connect the Remote Display
to each On-Board IS Cryopump.

Selecting Screens and Changing Parameters

Select Screens and change values the same way, regardless of the screen.
Use the following procedures to select screens and change values on the
Remote Display shown in Figure 6-1.

D
ON-BOARD IS CRYOPUMP @
Monitor @) ﬁ@ @)
G R i
@ Sy o @
@ Control
— Pump Info

Figure6-1: On-Board IS Remote

Screen Selection
1. Usethearrow buttonsto select a screen.
Pressthe ENTER button. The selected screen appears.
3. Usethe arrow buttons to move the cursor to an item.
4. Pressthe ENTER button. The selected screen appears.

N

Changing a Screen Parameter
1. Usethe arrow buttons to select a screen.

]
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2. Pressthe ENTER button. The selected screen appears.

Use the arrow buttons to move the cursor under the parameter you
want to change.

4. Pressthe ENTER button. The parameter is underlined.
5. Usethe arrow buttons to change the value.
6. Pressthe ENTER button. The parameter changes to the new value.

When the On-Board ISRemote isidle for 15 minutes, a screen saver
appears, and dimthe display to itslowest level. Pressing any button on the
remote display turns off the screen saver and returns the screen to its
normal brightness.

Monitor Function

Use the Monitor function to observe the cryopump state, regeneration
information, valve status, and temperature control information of the
On-Board IS Cryopump.

NOTE: You cannot change screen parameters while you use the Monitor
function.

MONITOR

Pump State
Regeneration Info
Valve Status
Temperature Control
Relay Status

Figure 6-2: Monitor Screen
NOTE: Relay Satusis available on Implant cryopumps only.

Pump Sate

Use the Pump State screen to view T1 and T2 temperatures, Cryopump
thermocoupl e gauge, and the current regeneration state. Thisinformation
is continuously updated.

If the temperature of the first or second goes below 5K, the display
indicates Open.

If the temperature of the first or second goes above 350K, the display
indicates Short.

]
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If the Cryopump thermocouple gauge is disabled, the display indicates

OFF.
PUMP STATE
1st Stage (K) XXX
2nd Stage (K) XXX
Vacuum  (p) XXX
Pump OFF
Regen Status XXX
Full in progress

Figure 6-3: Pump State Screen

Regeneration Infor mation

The Regeneration Information screen displays the current state of the

Rough Valve Coordination feature and the time since the last Fast and Full
regeneration cycle.

REGENERATION
INFORMATION

Rough Valve Coord ON
Time Since...

Last Full (h) XXX hrs
Last Fast (h) XXX hrs

Figure 6-4: Regeneration I nformation Screen
Valve Status

The Valve Status screen displays the status of the rough, pump purge,
exhaust purge, and gate valves.

VALVE STATUS

Rough Closed
Pump Purge Closed
Exhaust Purge Closed
Gate Closed

Figure 6-5: Valve Status Screen
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Temperature Control

The Temperature Control screen displays the first and second stage
temperatures and set point values.

TEMPERATURE
CONTROL
1st Stage ON
Set point (K) 100
2nd Stage ON

Figure 6-6: Temperature Control Screen
NOTE: 2nd Sageis available on Implant cryopumps only.

Relay Satus
The Relay Status screen shows the status of the warmup relay, On or Off.

RELAY STATUS

Warmup Relay OFF

Figure 6-7: Relay Status Screen

NOTE: Relay Satusisavailable on Implant cryopumps only.

]
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Pump State
Valve Status

Relay Status

MONITOR

Regeneration Info

Temperature Control
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PUMP STATE REGENERATION VALVE STATUS TEMPERATURE
1st Stage (K) XXX INFO. ~oudh osed CONTROL
2nd Stage (K) XXX Rough Valve Coord ON oug Close 1st Stage ON
Vacuum () XXX Time Since.... Pump Purge  Closed Set point (K) 100
Regen Status Last Full XXX hrs Exhaust Purge  Closed 2nd Stage ON
Full in progress Last Fast XXX hrs Gate Closed

Brooks

Figure 6-8: Monitor Function Screens

Regeneration Screen

Use the Regeneration screen to start a Fast or Full regeneration cycle, or
abort acyclethat isrunning. If aregeneration cycleis being aborted, the
user will be asked to confirm the abort.

Note that the screen is password protected if the password option on the
Security screenin ON.

For regeneration parameters, see Table B-1.

REGENERATION

Start Full
Start Fast

Figure 6-9: Regeneration Screen

Sart Full Regeneration

The Start Full Regeneration screen requires you to confirm the start of a
Full regeneration cycle.

If NO is selected, the Regeneration screen appears.

]
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START FULL REGEN
Are you sure?

No
Yes

Figure 6-10: Sart Full Regeneration Cycle Screen

Sart Fast Regeneration

The Start Fast Regeneration screen requires you to confirm the start of a
Fast regeneration cycle.

If NO is selected, the Regeneration screen appears.

START FAST REGEN
Are you sure?

No
Yes

Figure 6-11: Sart Fast Regeneration Cycle Screen

]
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Regeneration Status

The Regeneration Status screen is constantly updated while the current
regeneration cycleisin progress. The regeneration cycle can aso be

aborted from this screen. If aregeneration cycleis being aborted, you must
confirm the command.

REGENERATION STATUS
XXXX in Progress

Regen Status
Regen messages here
Regen messages here

Abort

Figure 6-12: Regeneration Status Screen

Regeneration Abort

The Regeneration Abort screen verifies that you want to abort a
regeneration cycle.

If YES is selected, the regeneration cycle is aborted. You must press the
BACK button to return to the Regeneration screen.

If NO is selected, the Regeneration Status screen appears.

ABORT REGENERATION
Are you sure?

No
Yes

Figure 6-13: Regeneration Abort Screen
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REGENERATION
Start Full
Start Fast
START FAST REGEN START FULL REGEN

Are you sure?

Yes
No

Are you sure?

Yes
No

¢

REGENERATION STATUS
XXXXin Progress

Regen Status
Regen messages here
Regen messages here

Abort

'

ABORT REGENERATION
Are you sure?

No
Yes

Figure 6-14: Regeneration Function Screens
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System Setup Function

System Setup Function

The System Setup screen provides access to regeneration, security,
communication station ID, power failure, and relay subsystem
configurations. The screen is password protected.

SYSTEM SETUP

Regeneration
Security Config
Communication
Station ID
Power Failure
Display Setup

Figure 6-15: PVD System Setup Screen

SYSTEM SETUP

Regeneration
Security Config

SYSTEM SETUP

Security Config
Communication

Communication Station ID
Station ID Power Failure
Power Failure Relay Setup
Relay Setup ‘L Display Setup

Figure 6-16: Implant System Setup Screens

To see all the options on the Implant system setup screens, press the up or
down arrows as necessary. Figure 6-16 shows both possible system setup
screens.

]
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Regeneration Setup

Use the Regeneration Setup screen to select the Purge, Rough, and
Regeneration Delay sub screens.

REGENERATION SETUP

Purge
Roughing
Delay

Figure 6-17: Regeneration Setup Screen

Purge Setup

Use the Purge Setup screen to set the extended time, repurge time and
number of repurge cycles. The purge setup values appear in Table B-2.

PURGE SETUP

Extended (m) XXX
Repurge (m) XXX
Repurge Cycles XX

Figure 6-18: Purge Setup Screen

Rough Setup

Use the Rough Setup screen to set the base pressure, maximum rate-of -rise,
maximum rate-of-rise cycles, rough test values, and turn Rough
Coordination ON or OFF. The Rough Setup values appear in Table B-3.

]
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ROUGH SETUP

Base Pressure (1) XXX
ROR Max (u/min) XXX
ROR Cycles XX

Rough Test (s) XXX
Rough Coord OFF

Figure 6-19: Rough Setup Screen

Delay Setup

Use the Delay Setup screen to set the start delay and restart delay
parameters. The Delay Setup parameters appear in Table 6-1.

DELAY SETUP

Start Delay (h) XXX.X
Restart Delay (h) XXX.X

Figure 6-20: Delay Setup Screen

Table 6-1: Delay Setup Parameters

Parameter Minimum Maximum Units
Start Delay 0 999.9 Minutes
Re-Start Delay 0 999.9 Minutes

]
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Security Configuration

Use the Security Setup screen to turn ON password protection, change
passwords, and to lock/unlock regeneration and relay settings. Password
protection provides restricted access to these On-Board 1S Cryopump
configuration parameters. After password protection isturned ON, the user
must enter avalid password to gain access.

In the event a password is forgotten, the password can be reset to a default
value (9999). Refer to“ Change Password” in this section for more
information.

SECURITY SETUP

Password OFF
Regen Settings UNLOCK
Change Password

Figure 6-21: Security Setup Screen

Change Password

If Password Protection is turned ON, or the Change Password selection
was made from the Security Setup screen, you are prompted to enter a
password.

ENTER PASSWORD
(A number 1-32767)

* k k% %

Figure 6-22: Change Password Screen

After you enter the new password, you must confirm the password.

]
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Communication

Use the Communication Setup screen to configure the baud rate of the
external RS-232 port. The baud rate values are listed in Table 6-2.

COMMUNICATION
Set Port Baud Rate

Host 9600
Service 9600

Figure 6-23: Communication Setup Screen

Table 6-2: Communication Baud Rate Values

Parameter Choices
Baud Rate 2400, 9600, 19200, 38400

Sation ID

Usethe station ID screen to identify the vacuum system chamber on which
the On-Board IS Cryopump has been installed.

STATION ID SETUP

Station ID abcedfgh

Figure 6-24: Sation 1D Setup Screen

]
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Power Failure

Use the Power Failure setup screen to configure power failure parameters.
Choicesfor recovery are; ON, OFF (PVD cryopumps only), and Cool.

If ON is selected and the power isinterrupted and then restored, the second
stage temperature is monitored.

If the current temperature of the second stage exceeds the power fail
temperature limit, a regeneration cycleis performed.

The range of temperature values are listed in Table B-4.

If you use an Implant cryopump, see Section 4 - IntelliPurge for
information about power failure recovery, and pump behavior.

POWER FAILURE

Recovery ON
Temperature (K) XX

Figure 6-25: Power Failure Screen

Relay Setup

Use the relay setup screen to configure the warm-up alarm relay. You can
set avalue between 20 and 34K inclusive. After the cryopump completes
regeneration, the warm-up alarm relay is ready to respond to unexpected
temperature rises in the second stage.

If the cryopump temperature exceeds the set point value, then the relay
state changes from de-energized to energized. Usethe RELAY SETUP
screen to adjust the set point, shown in Figure 6-26. Access the relay
contacts through the IntelliPurge modul e interface (see Section 4 -
IntelliPurge). The pin description of the IntelliPurge module interface are
in the On-Board | SInstallation Instructions, part number 8040596.

]
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RELAY SETUP

Warmup Relay (K) 25

Figure 6-26: Relay Setup Screen

| S Remote Setup (Display Setup)

Use the | S Remote Setup screen to configure the On-Board IS Remote
Display parameters. Refer to Table 6-3 for parameter values.

IS REMOTE SETUP
RD Ver. 0.0
Brightness 5
Volume 5
Screen Time-out 60

Set Default

Figure 6-27: Display Setup Screen

Table 6-3: Display Setup Parameters

Parameter Default Value  Range of Values
Brightness 0 0 (Brightest) - 15
Volume 16 0 - 16 (Loudest)
Screen Time-out 15 0 - 60 minutes

ECO Number 63723  ©2013 Brooks Automation Inc. Part Number 8040647, Revision A, 01/14/2013 6-15
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SYSTEM SETUP

Regeneration
Security Config
Communication
Station ID
Power Failure
Relay Setup

SYSTEM SETUP

Security Config
Communication
Station ID
Power Failure
Relay Setup

\l, Display Setup

Y

!

v

! !

** *

'

REGENERATION
SETUP

Purge
Roughing
Delay

SECURITY SETUP

Password OFF
Regen Settings UNLOCK!
Change Password

COMMUNICATION
Set Port Baud Rate

Host 9600
Service 9600

STATION ID SETUP POWER FAILURE

Station ID abcedfgh Recovery ON

Temperature (K) XX

RELAY SETUP

Warmup Relay (K)

25

IS REMOTE SETUP

Brightness 5
Volume 5
Screen Time-out 60
Set Default

Y

\

PURGE SETUP

Extended (m) XXX
Repurge (m) XXX
Repurge Cycles 99

ENTER PASSWORD
(A number 1-32767)

* kK ok k

ROUGHING SETUP

Base Pressure (1) XXX
ROR Max  (u/min) XXX
ROR Cycles XXX
Rough Test  (s) XXX
Rough Coord OFF

Y

DELAY SETUP

Start Delay (h) XXX.X
Re-Start Delay (h) XXX.X

*See Figure 6-15 for the PVD Screen.
**Only available with Implant cryopumps.

Figure 6-28: System Setup Function Screens
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Control Function

Use the Control function to turn on the On-Board 1S Cryopump motor,
thermocoupl e gauge and relays ON or OFF, and open or close the rough
and purge valves. The Control parameters appear in Table 6-4 for PVD
cryopumps, Table 6-5 for Implant pump controls and Table 6-6 for Implant
valve controls.

PUMP CONTROL

Motor On
Cryo TC Off
Rough Valve  Open
Purge Valve Closed
HFI Status OK

Figure 6-29: PVD Control Screen

Table 6-4: PVD Control Parameters

Parameter Value
Motor ON/OFF
CryoTC ON/OFF
Rough Valve Open/Closed
Purge Valve Open/Closed

NOTE: You cannot usethe Control Function to turn on the Cryo TC when
the On-Board 1S Cryopump second stage temperature is above 20K.

Also, to prevent possible cryopump contamination, you cannot use the
Control Function to open the Rough or Purge valves when the On-Board IS
Cryopump motor is ON.

CONTROL

Pump Control
Valve Control

Figure 6-30: Implant Control Screen

]
ECO Number 63723  ©2013 Brooks Automation Inc. Part Number 8040647, Revision A, 01/14/2013 6-17



>\

On-Board IS Cryopump System Operation Guide ') BI‘O Ol(S

Pump Control, Implant Only

Use the pump control function to start the On-Board | SCryopump, use safe
shutdown, turn on the motor, and thermocouple gauge and relays ON or
OFF. The pump control parameters appear in Table 6-5.

PUMP CONTROL

Startup

Safe Shutdown
Motor

Cryo TC

HFI Status

Figure 6-31: Control Screen

Table 6-5: Implant Pump Control Parameters

Par ameter Value
Motor ON/OFF
CryoTC ON/OFF

Safe Shutdown

After choosing safe shutdown from the pump control screen, the following
screen appears:

This will start a
Shut Down Regen.

Do you want to proceed?

No
Yes

Figure 6-32: Control Screen

For more information about safe shutdown and the IntelliPurge system in
which it is used, see Section 4 - IntelliPurge.
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Valve Control, Implant Only

For On-Board IS Implant cryopumps, you can control the pump purge and
exhaust purge valves independently from all other valves on the cryopump.
These two valves are listed separately on the valve control screen. You can
also manage gate valve control through this screen. The valve control
parameters appear in Table 6-6.

VALVE CONTROL

Rough Closed
Pump Purge Closed
Exhaust Purge Closed
Gate Closed

Figure 6-33: Valve Control Screen

Table 6-6: Implant Valve Control Parameters

Par ameter Value

Rough Valve Open/Closed
Pump Purge Valve Open/Closed
Exhaust Purge Valve Open/Closed

Open/Closed/

CHiREE Error/Transition

Gate Valve

A gate valve error can be the result of four possible error states. The
control screen shows ERROR if any of the following conditions exist:

* Thegate valve sensorsindicate that it is open, but it should be
closed.

» Thegatevalve sensorsindicate that it is closed, but it should be
open.

» Thegatevalve sensorsindicate that it isin transition, but it should
be open or closed.

* Thegatevalve sensorsindicate that it is both open and closed at the
sametime.

]
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To clear agate valve error, ensure the gate valve control cableis properly
installed (see the On-Board IS Installation Instructions, part number
8040596). Then acknowledge the gate valve error by pressing the ENTER
key. Thefollowing screen appears.

This will clear the
error and close the
Gate Valve.
(This could take
several seconds)

Do you want to proceed?
» No
Yes

Figure 6-34: Gate Valve Error Clearing Screen

If the problem causing the gate valve error has been corrected, use the
arrow keysto select YES and press ENTER. The cryopump attempts to
close the gate valve and confirm (through the gate valve sensors) that the
gate valveisclosed. If thisis successful, then normal operation can
resume. If it isnot successful, then the gate valve returnsto the error state.

6-20 ©2013 Brooks Automation Inc. Part Number 8040647, Revision A, 01/14/2013 ECO Number 63723
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Section 7 - Troubleshooting Procedures

Introduction

Section 6 provides information on how to troubleshoot Helix
Intercomponent Network communication problems and provides
references to on-line product manuals for troubleshooting the On-Board 1S
Cryopump or IS 1000 Compressor.

NOTE: You can also refer to Appendix A for customer support
information and contact Helix Technology Corporation for assistance if
required.

Helix I ntercomponent Network

Refer to Table 7-1 if you are experiencing Helix Intercomponent Network
communication problems.

Table 7-1: Helix Intercomponent Network Troubleshooting Procedures

Problem Possible Cause Corrective Action

1. On-Board ISCryopumps | 1. A network terminator isnot | 1. Refer to the On-Board IS
arenot visibleon IS installed in the last cryopump | Cryopump Quick Installation
Controller screens. on channel A or B. Guide and install a network
terminator in the last
cryopump on channels A or
B.

2. The cryopump is connected
to channel C. 2. Disconnect the cryopump
from channel C and connect
it to channels A or B.

3. Defective network cable.

3. Replace network cable.

]
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Table 7-1: Helix Intercomponent Networ k Troubleshooting Procedures (Continued)

Problem

Possible Cause

Corrective Action

2. Compressors are not
visible on On-Board IS
Controller screens.

1. A network terminator is not
installed in the last
compressor on channel C.

2. The compressor is

connected to channels A or B.

3. Defective network cable.

1. Refer to the On-Board

IS 1000 Compressor Quick
Installation Guide and install
anetwork terminator in the
last compressor on channel
C.

2. Disconnect thecompressor
from channels A or B and
connect it to channel C.

3. Replace network cable.

3. Status LED 111 on the
IS Controller is not
blinking.

1. Channel A, B or C network
cable is disconnected from
controller.

2. Defective network cable.

1. Connect the network
cable(s) to the controller.

2. Replace network cable.

©2013 Brooks Automation Inc.
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Appendix A - Customer Brooks Automation
Technical Support Information

When contacting Brooks Automation for Technical Support, please have the fol-
lowing information available.

1. Record the part number and serial number from the equipment.
2. Provide the installed location of the equipment.

3. Provide name, e-mail address, and telephone number of the person to con-
tact.

4. List any error codes received during the failure.

5. Prepare a detailed description of the events relating to the error.
. Time that the equipment has been in operation
. Work that was done on the equipment prior to the error

. Functions that the equipment was performing when the error
occurred

. Actions taken after the error and the results of those actions

. Other information that may assist the Specialist

6. Contact Brooks Automation Technical Support at these numbers:

Brooks ®
Location GUTS™ Contact Number

North 1-800-FOR-GUTS (1-800-367-4887) US/Canada
America +1-978-262-2900
Europe +49 1804 CALL GUTS (+49 1804 2255 4887)

Japan +81-45-477-5980
China +86-21-5131-7066
Taiwan +886-3-552-5225
Korea +82-31-288-2500

Singapore | +65-6464-1481

For additional contact information, please go to the Brooks Automation web site at
www.brooks.com or send an E-mail to techsupport@brooks.com
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Appendix B - System Parameters

Default Regeneration Parameters

The following table shows the default settings for regeneration. To change
these settings, see Performing Regeneration. The check mark (v') in the
Fast and Full columns in Table B-1 indicates whether the regeneration
parameters are used during the Fast and/or Full regeneration cycles.

Table B-1: Default Regeneration Parameters

Regener ation Default Value | Default Value
PVD Implant Rangeof Values Fast Full

FEIENILLES Applications Applications
Extended Purge 1 minute 60 minute 0 - 9999 minutes v
Repurge 15 minutes 5 minutes 0 - 9999 minutes v
Repurge Cycles 15 10 0- 20 cycles v
Base Pressure 50 microns 50 microns 25 - 200 microns v v
Rate-of-Rise (ROR) 10 10 1-100 v

microng/minute  microng/minute microns/minute
ROR Cycles 20 40 0- 40 cycles v
Fast Rough Test 150 seconds 500 seconds 10 - 999 seconds v

Rough Coordination OFF OFF ON/OFF v v
Start Delay 0 0 0 - 999.9 hours 4 v
Restart Delay 0 0 0 - 999.9 hours v
Power Fail Recovery OFF COOL ON/OFF/COOL* v

*You cannot turn off the Power Fail Recovery feature for On-Board IS
Cryopumps designed for lon Implant processes. Only ON and COOL are
available.

*For On-Board IS Cryopumps designed for lon Implant processes.

]
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Purge Setup Parameters

Table B-2: Purge Setup Parameters

Parameter Minimum Maximum Units
Extended Purge 0 9999 Minutes
RePurge 0 9999 Minutes
Repurge Cycles 0 20 Cycles

Rough Setup Prameters

Table B-3: Rough Setup Parameters

Parameter Minimum Maximum Units
Base Pressure 25 200 ‘Microns
Rate of Rise 1 100 Microns/Minute
Rateof RiseCycles 0 40 ‘Cycles
Fast Rough Test 10 999 'Seconds

Power Failure Temperature Range

Table B-4: Power Failure Temperature Ranges

Par ameter Minimum Maximum Units
Temperature ' 0 80 K

]
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