




















3 Advanced Troubleshooting
Replacing the Boards in the TSQ 8000 Instrument

Source Interface Board and Heat Shield

< Toreplace the source interface board and heat shield

Note Sce the 75Q 8000 Spare Parts Guide for information about ordering these
components.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105.

2. If you are only replacing the heat shield, you do not need to remove the analyzer tray.
Disconnect the filament board and wires from the source interface board and the left
screw to remove the heat shield.

Figure 340. Replacing the Heat Shield

Left Filament Board Source Interface
Screw and Wires Board

Heat Shield

Note Keep all manifold parts you remove covered on a clean work surface so they will not
accumulate dust.

3. Replace the heat shield.
4. Reconnect the filament board and wires to the source interface board.

5. If you are replacing the source interface board, remove the analyzer tray from the
instrument by following the instructions in “Removing the Analyzer Tray from the TSQ
8000 Instrument” on page 107.
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6. Hold the new source interface board next to the old board.

7. Asyou remove each of the wires from the old board, connect them to the same connectors
on the new board.

Figure 341. Reconnecting the Source Interface Board Wires

8. Once the components are correctly attached to the analyzer tray, follow the instructions
in “Replacing the Analyzer Tray in the TSQ 8000 Instrument” on page 116 to replace the
tray in the TSQ instrument.

9. Restart your system by following the instructions in “Restarting the System” on page 118.
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Electrometer Board Cable

% Toreplace the electrometer board (15-pin male/female RS-232) cable

Note Sce the 75Q 8000 Spare Parts Guide for information about ordering this
component.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105. You do not have to remove the ion source cartridge or the column or vent
the instrument. If you are using hydrogen as a carrier gas, power off the GC.

2. Slide the top cover panel toward the back of the instrument and lift it off.

3. Disconnect the electrometer board cable

Figure 342. Disconnecting the Electrometer Board Cable

Electrometer

Board Cable W __ e
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N
b

4. Remove all power connections from the TSQ 8000 instrument.
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Replacing the Boards in the TSQ 8000 Instrument

Use a T20 Torxhead screwdriver to remove the two screws holding the power module to
the instrument.

Figure 343. Removing the Power Module Screws

Screws

Pull the power supply out of the top of the instrument.

Disconnect the electrometer board cable from the electrometer board and the distribution

board.
Replace the electrometer board cable and reattach it to the boards.

Reinstall the power module by aligning its connector with the connector on the
distribution board beneath it. It will drop into place when its in the right position.

Reattach the top cover panel and tighten the screw.
Reattach the power connections.

Restart your system by following the instructions in “Restarting the System” on page 118.
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Electrometer Board and Shield

< To replace the electrometer board and shield

Note Sce the 75Q 8000 Spare Parts Guide for information about ordering these
components.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105.

Note You do not have to remove the ion source cartridge or the column or vent the
instrument. If you are using hydrogen as a carrier gas, power off the GC.

2. Slide the top cover panel toward the back of the instrument and lift it off.

3. Disconnect the electrometer board cable.

Figure 344. Disconnecting the Electron Multiplier Cables

Electrometer Screws

Board Cable BT,
\

Electrometer
Shield

Electron

4. Use a T10 Torxhead screwdriver to remove the two screws holding the electrometer shield
in place.

5. Lift off the electrometer shield and replace it if necessary.
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6. Remove the four screws holding the electrometer board in place

Figure 345. Replacing the Electrometer Board

7. Remove and replace the electrometer board if necessary.
8. Reattach the screws that hold the electrometer board in place.

9. Reattach the electrometer shield and screws.

Tip To prevent the screws from falling down into the instrument, place them on the shield
before you reattach it to the chassis.

10. Reconnect the electrometer board cable.
11. Reattach the top cover panel and tighten the screw holding it in place.

12. Restart your system by following the instructions in “Restarting the System” on page 118.
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Replacing the Power Supplies

If the power supplies in your TSQ 8000 instrument get damaged, you can use the illustration
below to visually locate a power supply and then follow the process to replace it.

Figure 346. Replaceable Power Supply Components

Power Module

Dynode/Multiplier
Power Supply
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Power Module

< Toreplace the power module

Note Sce the 75Q 8000 Spare Parts Guide for information about ordering this
component.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105.

Note You do not have to remove the ion source cartridge or the column or vent the
instrument. If you are using hydrogen as a carrier gas, power off the GC.

2. Slide the top cover panel toward the back of the instrument and lift it off.

3. Disconnect the power cables from the side of the instrument.
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Figure 347. Locating the TSQ 8000System Power Cables

System Mech Pump
Connection

Optional Mech
Pump
Connection

AC Input
Connector
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4. Use a T20 Torxhead screwdriver to remove the two screws holding the power supply
system to the top of the back panel.

Figure 348. Removing the Power Module Screws

Screws

5. Make sure the electrometer board cable is not in the way when you remove the power
module.

6. Grasp the power supply system and lift it out of the instrument. It fits snugly, so you may
have to gently shake it as you lift it out.

7. Reinstall the power module by aligning its connector with the connector on the
distribution board beneath it. It will drop into the connector when it is in the right
position.

8. Make sure the new module is flush against the top of the chassis and the screw holes line
up.

9. Reattach the two screws holding the power module to the instrument.

Thermo Scientific TSQ 8000 Hardware Manual kYAl



3 Advanced Troubleshooting
Replacing the Power Supplies

10. Reconnect the power cables on the left side of the instrument. Make sure you attach the
cables properly. The foreline pump connects to the System Mech Pump connector on the
left of the instrument.

11. Reattach the top cover panel and tighten the screw holding it in place. Reattach the
hydrogen safety screws if you are using hydrogen.

12. Restart your system by following the instructions in “Restarting the System” on page 118.
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Dynode and Multiplier Power Supply

< Toreplace the dynode and multiplier power supply

Note Sce the 75Q 8000 Spare Parts Guide for information about ordering this
component.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105.

Note You do not have to remove the ion source cartridge or column or vent the
instrument. If you are using hydrogen as a carrier gas, power off the GC.

2. Slide the top cover panel toward the back of the instrument and lift it off.

3. Remove all power connections from the TSQ 8000 instrument.
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4. Use a T20 Torxhead screwdriver to remove the two screws holding the power supply
system to the top of the back panel.

Figure 349. Removing the Power Module Screws

Screws

5. Make sure the electrometer board cable is not in the way when you remove the power
module.

6. Grasp the power supply system and lift it out of the instrument. It fits snugly, so you may
have to gently shake it as you lift it out.
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7. Disconnect the large feedthrough cables labeled Dynode and Electron Multiplier.
Figure 350. Disconnecting the Electron Multiplier Cables

Electrometer

Board Cable KNS _.

N

Dynode

Electron
Multiplier
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8. Disconnect the cables from the clips attached to the chassis.
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9. Use a T20 Torxhead screwdriver to remove the screw connecting the dynode/multiplier
power supply to bottom of the chassis.

Figure 351. Removing the Controller Interface Board Support Bracket

Dynode/Multiplier
Power Supply

Screw

10. Pull the dynode power supply straight up and away from the distribution board on the
bottom of the chassis.

11. Replace the dynode/multiplier power supply and install it by aligning its connector with
the connector on the distribution board beneath it. It will drop into place when it is in the
right position.

Note A new dynode/multiplier power supply may have a right angle bracket attached to
the top of the supply. Remove this bracket before placing the supply into the TSQ 8000
instrument.
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Figure 352. Replacing the Dynode/Multiplier Power Supply

Connector

Reattach the screw holding the dynode and multiplier power supply in place.
Connect the cables to the clips attached to the chassis

Connect the large feedthrough cables.

Replace the main power supply.

Reattach the top cover panel and tighten the screw.

Restart your system by following the instructions in “Restarting the System” on page 118.

TSQ 8000 Hardware Manual

327



3 Advanced Troubleshooting
Replacing the Calibration Gas Components

Replacing the Calibration Gas Components

If the calibration gas components of your TSQ 8000 instrument get damaged, you can use
the illustration below to visually locate a component and then follow the process to replace it.

Figure 353. Replaceable Calibration Gas Components

Calibration
Gas Line
Gas Mixing Chamber
Calibration e ®

Gas Controller
Transfer Line

Calibrant Reservoir Kit

|
|
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Calibration Gas Module

The EI calibration gas module requires little maintenance, except to refill the calibrant in the
reservoir. Your calibration gas controller may need to be replaced if you add too much
calibrant and you contaminate the system. The process is the same for replacing a single- or
dual-flow calibration gas module.

< Toreplace the El calibration gas module

Note Sce the 75Q 8000 Spare Parts Guide for information about ordering this

component.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105.

Note You do not have to remove the ion source cartridge or column.

2. Slide the top cover panel toward the back of the instrument and lift it off.

3. Use a T20 Torxhead screwdriver to remove the four screws securing the left hand front
panel to the chassis. One of the screws is located on the interior front panel of the
instrument.

Figure 354. Locating the Left Hand Front Panel Screws

’— Screws

=%

Left Hand Front
Panel

Screw on Front
of Instrument

4. Lift the left hand front panel off the instrument.
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5. Use a T20 Torxhead screwdriver to loosen the two screws holding the support bracket to
the bottom of the instrument.

Figure 355. Removing the Controller Interface Board Support Bracket

Controller
Interface Board

Support Bracket

6. Disconnect the ethernet cable from the PC communication board.

Figure 356. Disconnecting the Ethernet Cable from the PC Communication Board

Controller
Interface
Board

PC Communication

Ethernet Board

Cable
Connector

Connectors
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7. Remove the controller interface board from the instrument.

8. Look through the top of the instrument and locate both RF boards. The front RF board
is the second board standing on end toward the center of the instrument. The rear RF
board is the third board standing on end toward the center of the TSQ 8000 instrument.
Use a T20 Torxhead screwdriver to remove the screw holding the board and bracket to
the chassis.

Figure 357. Locating the RF Boards and Brackets

Rear RF Front RF
Board Board

Brackets

9. Use your fingers to pry the bracket of the board away from the chassis and toward the left
side of the instrument. Lift the RF boards out of the instrument and set them aside.
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10. Look through the left side of the instrument and use a T20 Torxhead screwdriver to
loosen the screw holding the lens driver board to the chassis.

Tip The bracket has a white diagram describing the location of this screw. It is
approximately two inches from the top of the board directly under the white label.

Figure 358. Removing the Lens Driver Board

Lens Driver Board Screw

11. Loosening the screw will separate the board from the instrument. The screw is captured,
so do not attempt to completely remove it from the board and bracket.

12. Lift the lens driver board out of the instrument. Be careful as space is limited.

CAUTION - INSTRUMENT DAMAGE Limit handling of the boards as much as possible.
Do not touch any board components. Hold the board by the sheet metal bracket only.
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13. Reach through the left side of the instrument and disconnect the vacuum line tubing that
goes from the foreline connector to the calibration gas module.

14. Pull the tubing out through the access hole in the interior front panel.

Figure 359. Disconnecting the Calibration Gas Controller

Calibration Gas
Module

Foreline Pump Tubing P1and P2
Access Electrical Wires

Note If you are using CI, you will have P1 and P2 electrical wires.

15. Disconnect the P1 and P2 electrical wires from the front of the calibration gas controller.

Note If you have a single-level calibration gas controller, your instrument only has a P1
connector.

16. Use a 5/16 in. wrench to disconnect the stainless steel tubing.

17. Use a T20 Torxhead screwdriver to remove the two screws holding the module to the
interior front panel. The tubing will come off with it.

18. Remove the calibration gas module from the front panel and attach a new one.
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Note The calibrant reservoir on the new calibration gas module is not filled with
calibrant. Fill the new calibrant reservoir by following the instructions in “Refilling the
Calibrant Reservoir” on page 52.

19. Reattach the two screws that connect the new calibration gas module to the interior front
panel.

20. Reconnect the vacuum line tubing that goes from the foreline connector to the
calibration gas module.

21. Reconnect the P1 and P2 electrical wires to the front of the calibration gas controller.

22. Reinstall the RF board by aligning the connectors on the bottom of the board with the
connectors on the distribution board beneath it. It will drop into the slot when it is in the
right position.

Figure 360. Reinstalling the RF Boards

Rear RF

Front RF
Board
Connectors

23. Push the board down into the connectors.

24. Gently push the RF board toward the instrument, carefully aligning the board over the
feedthrough pins, until it stops.

25. Reattach the screw holding the RF board to the bracket.

Note This screw is required for good ground contact.
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26. Reinstall the lens driver board by aligning the connector on the bottom of the board with
the connectors on the distribution board beneath it. It will drop into the slot when it is in
the right position.

Figure 361. Reinstalling the Lens Driver Board

Connector for
Lens Driver
Board

27. Push the board down into the connectors.

28. Look through the left side of the instrument and use a T20 Torxhead screwdriver to
reattach the screw holding the lens driver board in place on the chassis.
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29. Reinstall the controller interface board by aligning the two connectors on the bottom of
the board to the connectors on the distribution board beneath it. It will drop into the slot
when it is in the right position.

Figure 362. Reinstalling the Controller Interface Board

Controller
Interface Board
Connectors

30. Push the board down into the connectors
31. Tighten the screws attached to the support bracket.
32. Reconnect the Ethernet cable to the controller interface board.

33. Reattach the top cover and left hand front panels and tighten the screws. If you are using
hydrogen, reattach the hydrogen safety screws.

34. Restart your system by following the instructions in “Restarting the System” on page 118.
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Calibrant Reservoir Kit

< Toreplace the calibrant reservoir kit, which consists of the calibrant reservoir and its
cover

Note Sce the 75Q 8000 Spare Parts Guide for information about ordering these
components. If you just need to refill the calibrant reservoir and not replace it, see

Refilling the Calibrant Reservoir.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105.

Note You do not have to remove the ion source cartridge or column or vent the
instrument. If you are using hydrogen as a carrier gas, power off the GC.

2. Unscrew the hydrogen safety screw.
3. Open the front door of the TSQ 8000 instrument.

4. Twist the calibrant reservoir cover counter-clockwise and remove it from the calibration
gas module.
Figure 363. Removing the Calibrant Reservoir Cover

Calibrant
Reservoir Cover
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5. Attach a new calibrant reservoir to the calibration gas module.

Figure 364. Replacing the Calibrant Reservoir and Cover

Calibrant
Reservoir

Calibrant
Reservoir
Cover

6. Fill the calibrant reservoir of the new module by following the instructions in “Refilling
the Calibrant Reservoir” on page 52.

7. Reattach the calibrant reservoir cover.
8. Close the front door of the instrument.

9. If you are using hydrogen as a carrier gas, attach the hydrogen safety screws and restart
your GC by following the instructions in “Restarting the System” on page 118.
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Gas Mixing Chamber

< To replace the gas mixing chamber

Note Sce the 75Q 8000 Spare Parts Guide for information about ordering this

component.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105.

1. Remove the analyzer tray from the instrument by following the instructions in
“Removing the Analyzer Tray from the TSQ 8000 Instrument” on page 107.

2. Use a T10 Torxhead screwdriver to remove the two screws holding the gas mixing

| phaul'uu o Lhc Toirsource blOCk.

YU place the gas mixing chamber.
Interface

BoarReplace the two screws holding the gas mixing chamber to the ion source block.
Wirigure 365. Replacing the Gas Mixing Chamber

Gas Mixing
Chamber

Screws

5. Follow the instructions in “Replacing the Analyzer Tray in the TSQ 8000 Instrument” on
page 116 to replace the tray in the TSQ instrument.

6. Restart your system by following the instructions in “Restarting the System” on page 118.
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Transfer Line

% Toreplace the transfer line and ferrule

IMPORTANT Be sure to install the transfer line correctly or the ion source will not align

correctly.

Note Sce the 75Q 8000 Spare Parts Guide for information about ordering these

components.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105.

2. Open the front door of the GC and disconnect the column and transfer line nut.

3. Move the TSQ 8000 instrument away from the GC so you can access the transfer line on

the right side.

WARNING - BURN HAZARD: The transfer line may be hot, so be careful.

4. Use a T20 Torxhead screwdriver to remove the five screws on the right side panel.

Figure 366. Removing the Right Side Panel Screws

5. Slide the right side panel to the right of the instrument and lift it off.

6. Use a T20 Torxhead screwdriver to remove the four screws around the manifold door.

Note Remove the screws completely so that they do not scratch the manifold when you

close the door.
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Figure 367. Opening the Manifold Door

7. Open the manifold door.

8. Disconnect the calibration and reagent gas tubes from the gas mixing chamber.

9. Remove the screw on the lower right side that is holding the analyzer tray to the manifold.

Figure 368. Disconnecting the Analyzer Tray from the Instrument

Gas Mixing
Chamber

,./ Calibration
" [ and Reagent
Gas Tubes

Right
Screw
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Note Keep all manifold parts you remove covered on a clean work surface so they will not
accumulate dust.

10. Slide the analyzer tray to the left.

11. Use a 5/16 in. wrench to disconnect the stainless steel tubing from the two fittings on
each side of the transfer line.

Note If you are using CI gas, there are two tubes connected. If you are using an EI system,
there is one tube and one blanking ferrule connected.

Figure 369. Disconnecting the Transfer Line Tubing

Tubing
Fittings

12. Disconnect the electrical cable from the connector.

Figure 370. Disconnecting the Transfer Line Electrical Cable

Screws

Cable
Connector

13. Use a T20 screwdriver to remove the two screws holding the transfer line to the chassis.

14. Pull the transfer line straight away from the instrument so you do not damage it. Make
sure the o-ring is removed as well. Replace the o-ring, if necessary.
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15. Attach a new transfer line.

Note The reagent gas and calibration gas tubes in the manifold conduct gas to the mixing
chamber. Make sure these two tubes are attached to the transfer line and mixing chamber

before proceeding.

CAUTION - INSTRUMENT DAMAGE The electrical wires fit in a groove in the transfer
line. Do not pinch these wires between the sheet metal and edges of the groove when
tightening the screws to mount the transfer line to prevent electrical shorts.

16.

Reattach the two screws holding the transfer line to the chassis. Position the analyzer tray
back on the transfer line.

17. Tighten the screw holding the analyzer tray to the transfer line.

Note Check the alignment of the transfer line. If it is not seated properly, adjust its
position.

Tip At this point, check that the ion source cartridge insertion and removal is smooth. If it

is not, adjust the position of the transfer line.

18.
19.
20.
21.
22.
23.

24.

Reconnect the electrical cable to the connector.

Reconnect the two compression nuts to the fittings on each side of the transfer line.
Close the front door of the manifold and reattach the four screws.

Slide the right side panel back onto the instrument and reattach the screws.
Reposition the TSQ 8000 instrument closer to the GC.

Reinsert the column to the proper length and tighten the transfer line nut. See “Replacing
a Column” on page 12 for more information.

Restart your system by following the instructions in “Restarting the System” on page 118.
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Replacing the Collision Gas Components

The collision gas components you can order and replace in the TSQ 800 system are the
collision gas module, the collision gas tubing, the tee that connects the collision gas tubing to
the foreline adapter, and the foreline adapter itself.

< Toreplace the collision gas module, collision gas tubing, tee, and foreline adapter

Note Sce the 75Q 8000 Spare Parts Guide for information about ordering these
components.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105.

2. Slide the top cover panel off the instrument.
3. Slide the top cover panel toward the back of the instrument and lift it off.

4. Use a T20 Torxhead screwdriver to remove the four screws securing the left hand front
panel to the chassis. One of the screws is located on the interior front panel of the

instrument.

Figure 371. Locating the Left Hand Front Panel Screws

’— Screws

Left Hand Front
Panel

Screw on Front
of Instrument

5. Lift the left hand front panel off the instrument.

6. Open the front door of the GC and disconnect the column and transfer line nut.

344 TSQ 8000 Hardware Manual Thermo Scientific



3 Advanced Troubleshooting
Replacing the Collision Gas Components

7. Move the TSQ 8000 instrument away from the GC so you can access the transfer line on
the right side.

WARNING - BURN HAZARD: The transfer line may be hot, so be careful.

8. Use a T20 Torxhead screwdriver to remove the five screws on the right side panel.

Figure 372. Removing the Right Side Panel Screws

Ui
U

9. Slide the right side panel to the right of the instrument and lift it off.

10. Remove the rear RF board. The rear RF board is the third board standing on end toward
the center of the TSQ 8000 instrument. Use a T20 Torxhead screwdriver to remove the
screw holding the board and bracket to the chassis.

»| CAUTION - INSTRUMENT DAMAGE Do not touch the components of the boards. Hold
m the boards by the sheet metal bracket.
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Figure 373. Locating the RF Boards and Brackets

Rear RF Large Glass Manifold
Board Cover

Brackets

11. To remove the rear RF board, use your fingers to pry the brackets of the board away from
the chassis and toward the left side of the instrument.

12. Lift the board out of the TSQ 8000 instrument.
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13. Use a T20 Torxhead screwdriver to loosen the two screws holding the support bracket to
the bottom of the instrument.

Figure 374. Removing the Controller Interface Board Support Bracket

Controller
Interface Board

Support Bracket

14. Remove the controller interface board and PC communication board from the
instrument. The boards are attached together.

15. Disconnect the Ethernet cable from the PC communication board.

TSQ 8000 Hardware Manual 347



3 Advanced Troubleshooting
Replacing the Collision Gas Components

Figure 375. Disconnecting the Controller Interface Board

Ethernet Cable

PC Communication
Board

Controller
Interface Board

16. Disconnect the tubing from the tee connecting the collision gas module to the foreline
adapter. The tubing is connected at the tee with a compression fitting.

Figure 376. Identifying the Tubes on the Collision Gas Module

Tubing to Bulkhead Compression Tubing to
Fitting on Chassis Fitting Collision Cell

through Manifold

Tubing to Tee
Connected to
Foreline Adapter

17. If you need to replace the tee, unscrew it from the foreline adapter and replace it. You may
also replace the foreline adapter if necessary.

18. Disconnect the collision gas tubing from the module. The tubing is secured to the
module using a compression fitting.
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Figure 377. Locating the Collision Gas Module

Foreline Adapter Tubing to Collision Gas
Collision Cell Module

19. Remove the large glass manifold cover.

Note You may skip this step if you are not removing the collision gas tubing from the
collision cell.

20. If you are replacing the collision gas module and do not need to replace the tubing to the
collision cell, you may leave the tubing attached to the manifold and collision cell and
remove the tubing from the collision gas module only. If you are replacing the tubing to
the collision cell, disconnect the collision gas tubing from the collision cell and from the

compression fitting on the manifold.

Collision Gas
Tubing
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21. Pull the tubing out of the manifold. Replace if necessary.

22. Disconnect the collision gas module cable from the distribution board.

Figure 379. Disconnecting the Collision Gas Module Cable from the Distribution Board

Collision Gas Module
Cable Connection

23. Disconnect the 1/16 in. tubing from the bulkhead compression fitting located on the left
hand sub panel.

Figure 380. Disconnecting the Cable to the Bulkhead Fitting

Bulkhead Collision Gas Module
Fitting Tubing

24. Use a T20 Torxhead screwdriver to remove the two screws on the collision gas module.

25. Remove the collision gas module and replace if necessary.
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28.
29.

30.
31.
32.
33.
34.

35.
36.
37.
38.
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Reconnect the collision gas module to the instrument with the two screws.

Reconnect the 1/16 in. tubing to the bulkhead fitting through the a graphite Vespel

ferrule.
Reconnect the collision gas tubing to the collision gas module at the compression fitting.

If you removed it from the manifold, replace the collision gas tubing through the
compression fitting in the manifold.

Reconnect the collision gas tubing to the collision cell.

Replace the large glass manifold cover.

Reconnect the collision gas module cable to the distribution board.
Reconnect the tubing to the tee connected to the foreline adapter.

Replace the controller interface board and PC communication board and reconnect the
Ethernet cable.

Replace the rear RF board.
Replace the top, left hand front, and right side panels and secure with screws.

Move the TSQ 8000 next to the GC.

Restart your system by following the instructions in “Restarting the System” on page 118.
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Replacing Fans and Filters

To efficiently cool the TSQ 8000 instrument while it is being used, air must be allowed to
flow in through the front of the instrument and out the back. The instrument is equipped
with a fan that keeps the air flowing and filters that minimize the amount of dust that enters
the system. Dust can cause problems by insulating electronic components, which can lead to
overheating. To keep the instrument as cool as possible, we require that you keep all the covers
of the instrument attached while it is in use.

If the fan or filters in your TSQ 8000 instrument get damaged, use the illustrations below to
visually locate a component and then follow the process to replace it. If your filters are dirty,
but do not need to be replaced, see Cleaning the Filters.

Figure 381. Replaceable Fan and Filter Components of the TSQ 8000 System

Chassis Cooling
Fan

Front Wire _
Mesh Filter Turbo Cooling
Fan Filter
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Mesh Filter Air Deflector
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Front Wire Mesh Filter

% Toreplace the front wire mesh filter

Note If needed, you can order an additional dust filter. See the 7SQ 8000 Spare Parts
Guide for ordering information.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105.

Note You do not have to remove the ion source cartridge or column or vent the
instrument. If you are using hydrogen as a carrier gas, power off the GC.

2. Use a T10 Torxhead screwdriver to remove the six screws holding the front wire mesh
filter to the interior front panel.

3. Remove and replace the front wire mesh filter.

4. Reattach the six screws holding the front wire mesh filter to the interior front panel.

Figure 382. Replacing the Front Wire Mesh Filter

Screws

5. Restart your system by following the instructions in “Restarting the System” on page 118.
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Left Rear Wire Mesh Filter

< Toreplace the left rear wire mesh filter

Note Sce the 75Q 8000 Spare Parts Guide for ordering information.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105.

Note You do not have to remove the ion source cartridge or column or vent the
instrument. If you are using hydrogen as a carrier gas, power off the GC.

2. Use a T10 Torxhead screwdriver to remove the four screws holding the left rear wire mesh

filter to the left hand sub panel.
Figure 383. Replacing the Left Rear Wire Mesh Filter

Screws

3. Remove and replace the left rear wire mesh filter.
4. Reattach the four screws holding the left rear wire mesh filter to the left hand sub panel.

5. Restart your system by following the instructions in “Restarting the System” on page 118.
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Chassis Cooling Fan and Fan Plenum

< Toreplace the chassis cooling fan and fan plenum

Note Sce the 75Q 8000 Spare Parts Guide for information about ordering this
component.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105.

Note You do not have to remove the ion source cartridge or column or vent the
instrument. If you are using hydrogen as a carrier gas, power off the GC.

2. Use a T20 Torxhead screwdriver to loosen the top cover panel screw from the front panel.
If you are using hydrogen you must also remove the hydrogen safety screws. Slide the top
cover panel toward the back of the instrument and lift it off.

3. Remove the four screws securing the left hand front panel to the chassis. One of the
screws is located on the interior front panel of the instrument.

Figure 384. Locating the Left Hand Front Panel Screws

l— Screws
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Left Hand Front
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4. Lift the left hand front panel off the instrument.
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5. The lens driver board is the first board standing on end in the center of the instrument

Figure 385. Locating the Lens Driver Board

Bracket Lens Driver
Board

6. Look through the left side of the instrument and use a T20 Torxhead screwdriver to
loosen the screw holding the board to the chassis.

Tip The bracket has a white diagram describing the location of this screw. It is
approximately two inches from the top of the board directly under the white label.
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Figure 386. Removing the Lens Driver Board

Lens Driver Board Screw

7. Loosening the screw will separate the board from the instrument. The screw is captured,
so do not attempt to completely remove it from the board and bracket.

8. Lift the lens driver board out of the instrument. Be careful as space is limited.

CAUTION - INSTRUMENT DAMAGE Limit handling of the boards as much as possible.
. Do not touch any board components. Hold the board by the sheet metal bracket only.
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Figure 387. Removing the Chassis Cooling Fan and Pan Plenum

Fan Plenum

Left Side

Air Deflector
Screws

Front Screws

9. Remove the six screws holding the fan plenum to the chassis. Two are on the left side of
the instrument, and four are attached to the interior front panel.
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10.
11.

12.

Disconnect the fan from the distribution board on the bottom of the instrument.

Remove the entire fan plenum assembly including the fan and air deflector out of the
instrument.

Remove the four nylon rivets holding the chassis cooling fan to the fan plenum.

Figure 388. Locating the Nylon Rivets on the Chassis Cooling Fan

13.
14.
15.
16.
17.
18.
19.

20.
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Nylon
Rivets

Remove and replace the chassis cooling fan or the fan plenum as necessary.
Transfer the air deflector to the new fan using two nylon rivets.

Reattach the two screws connecting the chassis cooling fan to the air deflector.
Reattach the four nylon rivets holding the chassis cooling fan to the fan plenum.
Connect the fan to the distribution board.

Reattach the six screws connecting the fan plenum to the chassis.

Replace the lens driver board by aligning the connector on the bottom of the board with
the connectors on the distribution board beneath it. It will drop into the slot when it is in
the right position.

Push the lens driver board down into the connector.
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Figure 389. Reinstalling the Lens Driver Board

Connector for
Lens Driver
Board

21. Look through the left side of the instrument and use a T20 Torxhead screwdriver to
tighten the screw holding the lens driver board in place on the chassis.

22. Reattach the left hand front panel and tighten the four screws holding it in place.
23. Reattach the top cover panel and tighten the screw holding it in place.

24. Restart your system by following the instructions in “Restarting the System” on page 118.
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Air Deflector

< Toreplace the air deflector

Note Sce the 75Q 8000 Spare Parts Guide for ordering information.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105. You do not need to remove the ion source cartridge or column or vent the
instrument. If you are using hydrogen as a carrier gas, power off the GC.

2. Slide the top cover panel toward the back of the instrument and lift it off.

3. Use a T20 Torxhead screwdriver to remove the four screws securing the left hand front
panel to the chassis. One of the screws is located on the interior front panel of the
instrument.

Figure 390. Locating the Left Hand Front Panel Screws

’— Screws
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4. Lift the left hand front panel off the instrument.

5. Remove the two rivets holding the air deflector to the chassis cooling fan.
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Figure 391. Replacing the Air Deflector

Controller
Interface Board

Air Chassis Cooling
Deflector Fan

6. Lift the air deflector carefully out of the instrument and replace it.

7. Carefully replace the air deflector so that it is positioned correctly behind the controller
interface board.

8. Reattach the two rivets holding the air deflector to the chassis cooling fan.
9. Reattach the four screws securing the left hand front panel to the chassis.

10. Restart your system by following the instructions in “Restarting the System” on page 118.
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Turbo Cooling Fan and Turbo Cooling Fan Filter

< Toreplace the turbo cooling fan and turbo cooling fan filter

Note Sce the 75Q 8000 Spare Parts Guide for ordering information.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105. You do not need to remove the ion source cartridge.

2. Slide the top cover panel toward the back of the instrument and lift it off.
3. Move the GC away from the TSQ 8000 instrument.

4. Use a T20 Torxhead screwdriver to remove the five screws on the right side panel.

Figure 392. Removing the Right Side Panel Screws

Ui

5. Lift the right side panel off the instrument.

6. Use a T20 Torxhead screwdriver to remove the four screws securing the left hand front
g
panel to the chassis. One of the screws is located on the interior front panel of the
instrument.
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Figure 393. Locating the Left Hand Front Panel Screws
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7. Lift the left hand front panel off the instrument.

8. The lens driver board is the first board standing on end in the center of the instrument.

Figure 394. Locating the Lens Driver Board

Bracket Lens Driver
Board
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9. Look through the left side of the instrument and use a T20 Torxhead screwdriver to
loosen the screw holding the board to the chassis.

Tip The bracket has a white diagram describing the location of this screw. It is
approximately two inches from the top of the board directly under the white label.

Figure 395. Removing the Lens Driver Board

Lens Driver Board Screw

10. Loosening the screw will separate the board from the instrument. The screw is captured,
so do not attempt to completely remove it from the board and bracket.

11. Lift the lens driver board out of the instrument. Be careful as space is limited.

CAUTION - INSTRUMENT DAMAGE Limit handling of the boards as much as possible.
. Do not touch any board components. Hold the board by the sheet metal bracket only.
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Figure 396. Locating the Screws Connecting the Fan Plenum to the Instrument
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12. Remove the six screws holding the fan plenum to the chassis. Two are on the left side of
the instrument, and four are attached to the interior front panel.
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13. Disconnect the fan from the distribution board on the bottom of the instrument.

14. Lift the fan plenum and chassis cooling fan out of the instrument.

Figure 397. Removing the Fan Plenum and Chassis Cooling Fan

15. Disconnect the cable to the turbo cooling fan from the distribution board.

16. Remove the two corner M3 flat head screws from the turbo cooling fan and replace the
fan.

17. If you need to replace the turbo cooling fan filter, use a T10 Torxhead screwdriver to
remove the four screws holding the turbo cooling fan filter to the interior front panel.

18. Remove and replace the turbo cooling fan filter.

368 TSQ 8000 Hardware Manual Thermo Scientific



3 Advanced Troubleshooting
Replacing Fans and Filters

Figure 398. Replacing the Turbo Cooling Fan Filter

Screws

19. Reattach the two screws holding the turbo cooling fan filter to the interior front panel.
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Figure 399. Replacing the Turbo Cooling Fan

Turbo Cooling O
Fan

20. Reconnect the turbo cooling fan cable to the distribution board.

21. Replace the fan plenum, chassis cooling fan, and air deflector assembly into the
instrument.

22. Reattach the six screws securing the fan plenum to the chassis.
23. Reconnect the cable on the chassis cooling fan to the distribution board.

24. Replace the lens driver board by aligning the connector on the bottom of the board with
the connectors on the distribution board beneath it. It will drop into the slot when it is in
the right position.

25. Push the lens driver board down into the connector.
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Figure 400. Reinstalling the Lens Driver Board

Connector for
Lens Driver
Board

. Look through the left side of the instrument and use a T20 Torxhead screwdriver to
tighten the screw holding the lens driver board in place on the chassis.

. Replace the right side panel and reattach the four screws.
. Replace the left hand front panel and reattach the four screws.
. Replace the top cover panel and reattach the top cover panel screw.

. Reattach the GC.

. Restart your system by following the instructions in “Restarting the System” on page 118.
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Replacing the Turbomolecular Pump

The turbomolecular pump is a multi-stage axial-flow turbine in which high speed rotating
blades provide compression by increasing the probability of gas molecules moving in the
pumping direction. The turbomolecular pump is optimized for molecular flow conditions
and requires the use of a rough pump to exhaust to atmosphere.

< To install or replace the turbomolecular pump

Note Sce the 75Q 8000 Spare Parts Guide for ordering information.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105. You do not have to remove the ion source cartridge.

2. Use a T20 Torxhead screwdriver to loosen the top cover panel screw from the front panel.
If you are using hydrogen you must also remove the hydrogen safety screws. Slide the top
cover panel toward the back of the instrument and lift it off.

3. Use a T20 Torxhead screwdriver to remove the five screws on the right side panel.

Figure 401. Removing the Right Side Panel Screws

4. Make sure the electrometer board cable is not in the way when you remove the power
module.

5. Disconnect the power cables from the side of the TSQ 8000 instrument.
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Figure 402. Locating the TSQ 8000System Power Cables

System Mech Pump
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6. Use a T20 Torxhead screwdriver to remove the two screws holding the power supply
system to the top of the back panel.

Figure 403. Removing the Power Module Screws

Screws

7. Grasp the power supply system and lift it out of the instrument. It fits snugly, so you may
have to gently shake it as you lift it out.
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Replacing the Turbomolecular Pump

8. Disconnect the turbo pump cable from the distribution board.

Figure 404. Disconnecting the Turbo Pump Cable from the Distribution Board

Turbo Pump
Cable
Connector

9. Remove the N25 connector that connects the foreline adapter to the turbomolecular
pump.
10. Pull the adapter away from the turbomolecular pump.

11. Use a 13mm wrench to loosen the four clamps at the top of the turbomolecular pump.

12. Remove the two clamps that hold the turbomolecular pump to the manifold on the
transfer line side.
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Figure 405. Removing the Turbomolecular Pump

Clamps N25 Connector

13. Lift the turbomolecular pump away from the remaining clamps.

14. Remove the turbomolecular pump from the chassis. You may have to tilt the turbo pump
to get it out of the chassis.

15. Insert a new turbomolecular pump into the chassis.

Note There is a centering ring with an o-ring seal that must be correctly placed between
the pump and the vacuum manifold.
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Figure 406. Installing the Turbomolecular Pump

16. Lift the turbomolecular pump up and onto the support clamps.

Note You may need assistance to lift the pump up and onto the clamps. The turbo pump
is large, heavy and awkward to hold with one hand while you are tightening the clamps
with a wrench. If you remove the left hand front panel, control board, lens driver board,
and RF board, it is easier for the other person to hold the pump as you tighten the clamps.

17. Reattach the remaining clamps.

18. Tighten all the bolts holding the turbomolecular pump to the chassis.
19. Attach the adapter to the turbo pump and clamp it in place.

20. Reconnect the turbomolecular pump cable to the distribution board.

21. Reinstall the power module by aligning its connector with the connector on the
distribution board beneath it. Make sure it is flush against the top of the chassis and the
screw holes line up. It will click into place when its in the right position.

22. Reattach the two screws holding the power module to the instrument.

23. Reconnect the power cables on the left side of the instrument. Make sure you attach the
cables properly. The foreline pump connects to the System Mech Pump connector on the
left hand sub panel of the instrument.

24. Replace the right side panel and tighten the five screws.
25. Replace the top cover panel and tighten the screw.

26. Reattach the GC.

27. Restart your system by following the instructions in “Restarting the System” on page 118.
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Convectron Gauge and Foreline Adapter with Hose

A convectron gauge measures and controls the pressure in the foreline that is connected to the
turbomolecular pump and rough pump. If the foreline pressure gets too high, convectron
gauge decreases the power going to the turbomolecular pump. The convectron gauge and
foreline adapter are connected to the foreline hose, which is connected to the turbomolecular

pump.

< Toreplace a convectron gauge and foreline adapter with hose

Note Sce the 75Q 8000 Spare Parts Guide for ordering information.

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105. You do not have to remove the ion source cartridge.

2. Slide the top cover panel toward the back of the instrument and lift it off.

3. Use a T20 Torxhead screwdriver to remove the four screws securing the left hand front
panel to the chassis. One of the screws is located on the interior front panel of the
instrument.

Figure 407. Locating the Left Hand Front Panel Screws

l— Screws

Left Hand Front
Panel

Screw on Front
of Instrument

4. Lift the left hand front panel off the instrument.

5. Move the GC away from the TSQ 8000 instrument.
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6. Use a T20 Torxhead screwdriver to remove the five screws on the right side panel.

Figure 408. Removing the Right Side Panel Screws
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7. Disconnect the vacuum hose from the adapter on the foreline pump.

8. Remove the rough pump clamp on the turbomolecular pump and the adapter.
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9. Insert and twist the convectron gauge into the threaded hole on the foreline adapter.

Note Before you insert the convectron gauge in the hole, wrap Teflon tape around the
part to be inserted. The tape prevents vacuum leaks.

Figure 409. Installing the Foreline Adapter to the Convectron Gauge

I— Convectron Gauge

Tape

Foreline Adapter

10. Attach the foreline hose on the adapter.

11. Use the rough pump clamp to attach the adapter to the turbo pump.
12. Attach the cable to the distribution board and convectron gauge.

13. Reattach the right side panel and the screws holding it in place.

14. Replace the top cover panel and tighten the screw.

15. Reattach the GC.

16. Restart your system by following the instructions in “Restarting the System” on page 118.
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Upgrade Equipment

This chapter describes how to install the upgrade equipment that is available for the TSQ
8000 mass spectrometer. See the 78Q 8000 Spare Parts Manual for information about
ordering the equipment in this chapter.

Contents

* Dust Filter

* CI Reagent Gas Flow Module
* CI Ion Volume

* EI/CI Ion Volume

* Jon Gauge and Tube Shield

¢ Probe Controller

Thermo Scientific TSQ 8000 Hardware Manual 381



4 upgrade Equipment
Dust Filter

Dust Filter

An optional dust filter is available for the TSQ 8000 system. It helps prevent dust from
accumulating on the electrical components and damaging your system. If you have a
particularly dusty environment, the dust filter will help your instrument operate at a cooler
temperature for a longer period of time.

1. Unless you are using hydrogen as a carrier gas, you do not have to shut down the GC,
simply open the front door of the TSQ 8000 instrument.

2. If you are using hydrogen, shut down your system by following the steps in “Shutting
Down the TSQ 8000 System” on page 105. You do not need to remove the ion source
cartridge or column or vent the instrument.

3. Remove the two screws holding the dust filter to the interior front panel.
4. Remove and replace the dust filter.

5. Reattach the two screws holding the dust filter to the interior front panel.
Figure 410. Replacing the Dust Filter

Dust Filter Screws Dust Filter

6. If necessary, restart your system by following the instructions in “Restarting the System”
on page 118.
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Cl Reagent Gas Flow Module

The CI reagent gas flow module controls the flow of CI reagent gas into the ion source and is
located at the back left of the TSQ 8000 instrument. The module uses electronic pressure
control to precisely set the flow of reagent gas. The flow is programmed using the instrument
control software, which allows you to accurately reproduce flows. To install a new CI reagent
gas flow module:

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105.

2. Use a T20 Torxhead screwdriver to loosen the top cover panel.

3. Slide the top cover panel toward the back of the instrument and lift it off.

4. Remove the four screws securing the left hand front panel to the chassis. One of the
screws is located on the interior front panel of the instrument.

Figure 411. Locating the Left Hand Front Panel Screws
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5. Lift the left hand front panel off the instrument.

6. Disconnect the power connections from the left hand sub panel.
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Figure 412. Locating Components on the Left Hand Sub Panel
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7. Use a T20 Torxhead screwdriver to remove the two screws holding the power supply
system to the top of the back panel.

Figure 413. Removing the Power Module Screws

Screws

8. Grasp the power supply system and lift it out of the instrument. It fits snugly, so you may
have to gently shake it as you lift it out.

9. Disconnect the CI reagent gas supply tubes from the CI reagent gas flow module.

10. Remove the three screws holding the left hand sub panel to the chassis and pull the panel
away to expose the screws that hold the CI reagent gas flow module to the chassis.
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11. Use a T20 Torxhead screwdriver to remove the two screws holding the support bracket to
the bottom of the instrument.

Figure 414. Removing the Controller Interface Board Support Bracket

Support
Bracket

Screws

12. Disconnect the ethernet cable from the PC communication board.

13. Remove the controller interface board and PC communication board from the
instrument. The two boards are connected. Do not separate them.
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Figure 415. Removing the Controller Interface Board and PC Communication Board

N

PC Communication
Board

Controller
Interface Board

Ethernet Cable

14. Remove the foreline gas tube from the CI reagent gas flow module.

15. Remove the 1/16 in. stainless steel tubing on the output connector of the CI reagent gas
flow module.

16. Use a T20 Torxhead screwdriver to detach the two screws holding the CI reagent gas flow
module to the chassis

Figure 416. Installing the Cl Reagent Gas Flow Module
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17. Position the new CI reagent gas flow module on the interior side of the back panel.

18. Use a T20 Torxhead screwdriver to attach the two screws holding the CI reagent gas flow
module to the instrument.

19. Use a 1/8 to 1/16 in. reducing ferrule to attach the 1/16 in. stainless steel tubing to the
output connector of the CI reagent gas flow module.

20. Reconnect the foreline gas tube tot he CI reagent gas flow module.

21. Attach one of the CI tubes to the transfer line if needed.

Figure 417. Attaching a Cl Tube to the Transfer Line

Cl Tube

Transfer Line
Tubing
Connector

s

22. Look through the top of the instrument and confirm that the CI tube is attached to the
mixing chamber and manifold wall.
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Figure 418. Attaching a Cl Tube to the Mixing Chamber and Manifold Wall
v We o W
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23. Attach the CI reagent gas controller cable to the distribution board.
Figure 419. Attaching the Cl Reagent Gas Cable to Distribution Board

Cl Reagent Gas
Flow Module
Connector

24. Reinstall the power module. Push down on the module and make sure it is flush against
the top of the chassis and the screw holes line up.

25. Reattach the two screws holding the power module to the instrument.

26. Reattach the controller interface board, the PC communication board, and the support
bracket.
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27. Connect the Ethernet cable to the PC communication board.
28. Secure the left hand sub panel to the chassis with the three screws.
29. Plug in the power connections.

30. Plumb the reagent gas from your gas supply to either port on your CI gas controller.

WARNING - FIRE HAZARD: Some CI gases, such as methane and isobutane, are
flammable. Make sure these gases are properly exhausted and all gas fittings on the system
are leak-free. Consult your local Environmental and Safety Regulations for information
about how to properly exhaust fumes from your laboratory.

WARNING - TOXIC SUBSTANCES HAZARD: Some CI gases, such as ammonia, are toxic.
Make sure these gases are properly exhausted and all gas fittings on the system are
leak-free. Consult your local Environmental and Safety Regulations for information about
how to properly exhaust fumes from your laboratory.

CAUTION - INSTRUMENT DAMAGE: Do not exceed 240 kPa (35 psig) or you could

& damage the CI reagent gas flow module.

31. Turn on the reagent gas at the gas supply.

32. Check for leaks at each reagent gas fitting.

33. Reattach the left hand front panel and top cover panel and tighten the screws.
34. Reattach the top cover panel and left side panel and tighten the screws.

35. Restart your system by following the instructions in “Restarting the System” on page 118.

Note Purge air fro the CI reagent gas supply tubing overnight before using your TSQ
8000 instrument to acquire data.
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Cl lon Volume

The CI ion volume has a smaller electron entrance hole than the EI ion volume. To replace

the EI ion volume with a CI ion volume, follow the steps in the Ion Source Cartridge section
of this manual.

IMPORTANT Always wear clean, lint-free gloves when handling the ion source cartridge.

Figure 420. lon Source Cartridge Components
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Figure 421. lon Volumes Available for the TSQ 8000 Mass Spectrometer
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El/Cl lon Volume

If you want to acquire data in both EI and CI modes, the EI/CI Ion volume allows you to do
this. The performance will be lower with the combined ion volume than with the dedicated
EI or CI ion volumes, in EI and positive CI modes. Tune the instrument with the dedicated
ion volumes before using the combined ion volume. In some cases, negative CI performance

is enhanced with the combined EI/CI ion volume and tuning is possible in negative CI mode.
The EI/CI ion volume has two small electron holes. To install a combination EI/CI ion

volume, follow the steps in the lon Source Cartridge section of this manual.

IMPORTANT Always wear clean, lint-free gloves when handling the ion source cartridge.

Figure 422. EI/Cl lon Source Cartridge Components

lon Volume
Locking Ring

Repeller Spring

Volume-Repeller
Insulator

lon Volume

Repeller

Figure 423. lon Volumes Available for the TSQ 8000 Mass Spectrometer
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4 upgrade Equipment
lon Gauge and Tube Shield

lon Gauge and Tube Shield

An ion gauge measures the pressure inside the vacuum manifold and produces energetic
electrons to ionize molecules. Positive ions formed in the ion gauge are attracted to a collector.
If you have an ion gauge, it must be powered on and the pressure must be less than

1x10-3 Torr to turn on the filament, electron multiplier, or conversion dynode. This pressure
setting protects these components from being damaged.

To install an ion gauge and tube shield

1. Shut down your system by following the steps in “Shutting Down the TSQ 8000 System”
on page 105.

2. Slide the top cover panel toward the back of the instrument and lift it off.
3. Move the GC away from the TSQ 8000 instrument.

4. Use a T20 Torxhead screwdriver to remove the five screws on the right side panel.

Figure 424. Removing the Right Side Panel Screws

5. Lift the right side panel off the instrument.

6. Attach the ion gauge shield and tube to the board, as shown in the figure below.

Note The metal tube can be placed on the board in two different ways. Only one of the
orientations will allow the tube to attach correctly to the manifold.
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lon Gauge and Tube Shield

Figure 425. Assembling the lon Gauge

Screws (3)

Board
Tube

0-Ring
Shield

7. Use a T10 Torxhead screwdriver to attach the screws holding the metal ion gauge shield
to the board.

8. Attach the glass ion gauge tube to the shield so the open end is facing away from the
board. There is only one way to fit the tube’s electrical connectors onto the board.

Tip Insert the tube until there is good electrical contact and ample room on the open end
for the o-ring to fit securely. This will prevent the o-ring from sliding off when the
assembly is being put on the manifold.

9. Attach the 14-pin cable to the distribution board and ion gauge board.
Figure 426. Connecting the lon Gauge Cable to the Distribution Board

10. Remove the plug on the bottom of the manifold.
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11. Place the o-ring from the plug on top of the tube.
Figure 427. Attaching the O-Ring to the lon Gauge Tube

O-Ring

12. Use a T20 Torxhead screwdriver to attach the ion gauge to the instrument.

Figure 428. Installing the lon Gauge

[

13. Replace the right side panel and attach the screws holding it in place.

14. Reattach the top cover panel and tighten the screw holding the top cover panel in place.

15. Restart your system by following the instructions in “Restarting the System” on page 118.

TSQ 8000 Hardware Manual
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Probe Controller

Probe Controller

396

The direct probe controller regulates the temperature of the direct sample probes used to

vaporize solid or liquid samples into the ion source. For details about using a probe controller,

see the 18Q and TSQ 8000 Direct Probe System User Guide (PN 1R120505-00006).

There are two types of probes:

The Direct Insertion Probe (DIP) uses a heated sample cup to introduce sample into the
ion source.

The Direct Exposure Probe (DEP) uses a heated wire filament to introduce sample into
the ion source.

To install a DIP or DEP

. Place the direct probe controller on top of or near the TSQ 8000 instrument.

Connect the 9-pin cable to the direct probe controller and to the Accessory Start
connector on the left hand sub panel of the instrument.

Connect the direct probe controller to the electrical outlet.

Connect the DIP or DEP to the direct probe controller with the large gray cable. If you
are using a DIP, connect a suitable supply gas to the compression connector on the direct
probe controller.

Note Before using the direct sample probes, you must remove the ion source from the

instrument and replace the repeller with the repeller supplied in the probe kit. The new

repeller has a hole in the center. Then replace the ion source into the instrument and allow
it time to thermally equilibrate. See the ISQ and TSQ 8000 Direct Probe System User Guide

for more details.
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Numerics

20-pin feedthrough kit
illustration, 289
installing, 284

4-pin feedthrough
installing, 275

A

air leaks, troubleshooting, 92
analyzer components
about, 104
illustration, 104
replacing
analyzer tray, 105
ion guide wires, 129
ion guide, 119
ion guide-quadrupole stabilizer, 124
quadrupole rod endcap (metal), 137
quadrupole wires, 134
quadrupole, 130
replacing, 104
analyzer tray
replacing, 105
analyzer tray (complete)
illustration, 104
anode feedthrough
replacing, 243
axle bearing, replacing, 203
axle seal, replacing, 203

back manifold plate
installing, 227
boards
replacing
265
20-pin feedthrough kit, 284
4-pin feedthrough, 275
electrometer board and shield, 316

Thermo Scientific

electrometer board cable, 314

heat shield, 312

lens driver board, 280

PC communication board, 292

RF board, 266

RF board/rod driver board kit, 272
source interface board, 312

c

calibrant reservoir and cover
illustration, 338
refilling, 52
calibrant reservoir kit
replacing, 337
calibrant, refilling, 52
calibration gas components
illustration, 328
replacing
328
calibrant reservoir kit, 337
calibration gas controller, 329
calibration gas controller
maintaining
51
refilling calibrant reservoir, 52
replacing, 329
chassis feet
illustration, 258
replacing, 258
chemical noise, troubleshooting, 87
CI ion volume
installing, 391
CI reagent gas flow module
installing, 383
cleaning
delicate components, 72
drying delicate components, 73
drying durable components, 71
durable components, 68
filters, 74
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Index: C

ion source cartridge, 27
sonicating durable components, 70
supplies, 68
clip in vacuum interlock, replacing, 202
collision gas components
replacing, 344
column
leak checking, 14
temperature, 16
columns
choosing, 2
replacing, 12
when to replace, 2

communication issues, investigating, 84

Communications Check diagnostics, about, 84

compliance
FCC x
regulatory ix
WEEE xi
components
analyzer
104
analyzer tray, 105
ion guide wire set, 129
ion guide, 119
ion guide-quadrupole stabilizer, 124
quadrupole rod endcap (metal), 137
quadrupole wire set, 134
quadrupole, 130
boards
265
4-pin feedthrough, 275
distribution board, 298
electrometer board and shield, 316
electrometer board cable, 314
heat shield, 314
lens driver board, 280
PC communication board, 292
RF board, 266
RF board/rod driver board kit, 272
source interface board, 312
calibration gas
328
calibrant reservoir kit, 337
gas mixing chamber, 339
transfer line, 340
chassis cooling fan, 356
covers
252
chassis feet, 258
left side panel, 254
right side panel, 256
top cover panel, 253

398 TSQ 8000 Hardware Manual

top manifold cover, 257
electron multiplier
235
anode feedthrough, 243
electron multiplier plate, 236
large feedthroughs, 241
front door
260
hinges and supports, 261
latch, 263
ion source
139
insulating spacers, 154
ion source block, 140
ion source cartridge, 168

lens heater block grounding strap, 160

lens plate and springs, 161
repeller plate, 157
source to ion guide spacer, 163
source-repeller thumbscrews, 150
thumbscrew-repeller spacers, 152
manifold
210
back manifold plate, 227
delivery tube, 233
door hinge, 211
front manifold plate, 217
tray alignment pins, 230
vent valve knob and o-ring, 232
power supplies
318

dynode and multiplier power supply, 323

power supply system, 319
source exchange tool, 192
vacuum interlock
196
inner ball seal, 201
o-ring, 202
outer ball seal, 202
sealing ball, 202
spring, 197,217
valve axle, 203
connecting
AC Input, 11
System or Optional Mech Pump, 20
contaminants, removing, 69
contamination issues, investigating, 87
control board
replacing, 312

convectron gauge and foreline adapter with hose

illustration, 380
installing, 378

Ccover components

Thermo Scientific



illustration, 252

replacing
chassis feet, 258
left side panel, 254
right side panel, 256
top cover panel, 253
top manifold cover, 257

covers
replacing
252

delivery tube
replacing, 233

Detector Check diagnostics, about, 96

diagnostic tune
running, 81
diagnostic tune file
creating, 78
diagnostics
78
Communications Check, 84
Detector Check, 96
Power Supply Check, 94
RE/DC System Check, 95
Temperature Check, 90
Vacuum System Check, 92
Direct Exposure Probe (DEP), 396

Direct Insert Probe (DIP) controller, 396

distribution board
replacing, 298

documentation survey xxv

dynode and multiplier power supply
replacing, 323

E

EI/CI ion volume
installing, 392
electromagnetic compatibility x
electrometer board and shield
replacing, 316
electron multiplier
illustration, 65
when to replace, 2
electron multiplier (complete)
preserving, 61
replacing, 61
electron multiplier components
illustration, 235
replacing
235

Thermo Scientific

Index: D

anode feedthrough, 243
electron multiplier plate, 236
large feedthroughs, 241
electron multiplier plate, illustration, 239
EMC compliance ix
Evacuate light/button, 31,48, 172, 189
extended capacity turbomolecular pump
illustration, 377
installing, 372

F

fan (cooling)

replacing, 356
FC 43

51

about, 51

refilling, 52
FCC compliance x
feedthroughs

20-pin, 284

4-pin, 275

anode, 243

large, 241
feet, bottom of instrument, replacing, 258
filament

increasing life of, 54

replacing, 54

switching, 54

troubleshooting, 89

when to replace, 2, 54
filament and lens control issues, investigating, 89
filament check diagnostics, about, 89
filters

chassis cooling fan, replacing, 356

cleaning, 74

intake filters and RF shields, replacing, 354-355, 362,

364
replacing
352

foreline adapter with hose and convectron gauge, installing,

378
foreline pump
20

adding oil, 21
assembling, 25
checking oil, 21
connecting, 20
purging gas from the oil, 23
troubleshooting, 92
when to replace, 2

foreline vacuum hose, connecting, 25

front door components
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Index: G

260
hinges and supports, replacing, 261
illustration, 260
latch, replacing, 263
front door components, replacing, 260

front door hinges and supports, replacing, 261

front door latch, replacing, 263
front manifold plate
installing, 217
front manifold plate kit
component illustrations, 22-223

G

gas mixing chamber, replacing, 339
GC

driver software, 247

powering off, 11

heat shield, replacing, 312
hinges
front door, 261
manifold door, 211

|

injecting
FC 43, 53

inner ball seal, replacing, 201

insulating spacers
illustration, 156
replacing, 154

ion cartridge tool
components, 29, 170

ion gauge and tube shield
illustration, 394
installing, 393

ion guide
replacing, 119
wires, replacing, 129

ion guide (illustration), 121

ion guide-quadrupole stabilizer, replacing, 124

ion source block
illustration, 144
replacing, 140
ion source cartridge
assembling, 39
cleaning, 27
illustration (exploded view), 168
inserting onto the tool, 45, 186
replacing, 168
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when to replace, 2
ion source components
about, 139
illustration, 139
replacing
139
insulating spacers, 154
ion source block, 140
ion source cartridge, 168
lens heater block grounding strap, 160
lens plate and springs, 161
repeller plate, 157
source to ion guide spacer, 163
source-repeller thumbscrews, 150
thumbscrew-repeller spacers, 152
ion volume (CI), 391
ion volume (EI/CI), 392

L

large feedthroughs
replacing, 241
latch on front door, replacing, 263
leaks, checking for, 14
left side panel
replacing, 254
lens control issues, investigating, 89
lens driver board
illustration, 281, 285, 302, 357, 365
replacing, 280
lens heater block
illustration, 145
lens heater block grounding strap
replacing, 160
lens plate and springs
replacing, 161
lens voltages, troubleshooting, 89
lens/source heater
troubleshooting, 90
lights
Busy, 9
Evacuate, 31, 172
Heaters, 8
Power, 8
Vacuum, 8

maintenance
cleaning the filters, 74
cleaning the ion source cartridge, 27
maintaining the foreline pump, 20
refilling the calibration gas reservoir, 51
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replacing a column, 12
replacing a filament, 54
replacing the electron multiplier, 61
tools, 3
manifold components
illustration, 210
replacing
210
back manifold plate, 227
delivery tube, 233
door hinge, 211
front manifold plate, 217
tray alignment pins, 230
vent valve knob and o-ring, 232
manifold cover (glass), replacing, 257
manifold delivery tube, replacing, 233
manifold door hinge
illustration, 214
replacing, 211
model number, location, 101

noise, checking for, 96

0

oil (foreline pump)

adding, 21

changing, 23

checking, 21

purging gas, 23
o-rings

vacuum interlock, 202
outer ball seal, replacing, 202

P

PC communication board
illustration, 296, 330
replacing, 292
pins, tray alignment, 230
Power 8
power supplies
replacing
318
dynode and multiplier power supply, 323
power supply system, 319
Power Supply Check diagnostics, about, 94
power supply issues, investigating, 94
powering off the TSQ 8000, 10
powering on the TSQ 8000, 7

probe controllers

Thermo Scientific

installing, 396
pumps
foreline (roughing), 20

Q

quadrupole rod endcap (metal), replacing, 137
quadrupole wires, replacing, 134
quadrupole, replacing, 130

refilling, calibrant, 337
regulatory compliance ix
repeller plate
replacing, 157
replacing
analyzer components
104
analyzer tray, 105
ion guide wire set, 129
ion guide, 119
ion guide-quadrupole stabilizer, 124
quadrupole rod endcap (metal), 137
quadrupole wire set, 134
quadrupole, 130
boards
265
20-pin feedthrough kit, 284
4-pin feedthrough, 275
electrometer board and shield, 316
electrometer board cable, 314
heat shield, 312
lens driver board, 280
PC communication board, 292
RF board, 266
RF board/rod driver board kit, 272
source interface board, 314
calibration gas components
328
calibrant reservoir kit, 337
gas mixing chamber, 339
transfer line, 340
chassis cooling fan, 356
collision gas components, 344
covers
252
chassis feet, 258
left side panel, 254
right side panel, 256
top cover panel, 253
top manifold cover, 257
electron multiplier
electron multiplier (complete), 61
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Index: S

electron multiplier components calibration gas controller
235 refilling calibrant reservoir, 52
anode feedthrough, 243 cleaning delicate components, 72
electron multiplier plate, 236 cleaning stainless steel components, 68
large feedthroughs, 241 cleaning the filters, 74
front door components cleaning the ion source cartridge, 27
260 foreline pump
hinges and supports, 261 20
latch, 263 adding oil, 21
ion source components changing the oil, 23
139 checking oil, 21
insulating spacers, 154 purging gas from the oil, 23
ion source block, 140 powering off the TSQ 8000, 10
ion source cartridge, 168 replacing a column, 12
lens heater block grounding strap, 160 replacing a dual filament, 54
lens plate and springs, 161 replacing electron multiplier, 61
repeller plate, 157 tools and supplies, 3
source to ion guide spacer, 163 venting, 11
thumbscrew-repeller spacers, 152
manifold components S
210
back manifold plate, 227 safety standards ix
delivery tube, 233 sealing ball, replacing, 202
door hinge, 211 sensitivity issues, investigating, 96
front manifold plate, 217 serial number, location, 101
tray alignment pins, 230 software, installing, 246
vent valve knob and o-ring, 232 source exchange tool
power supplies replaceable components, 192
318

source holder, using, 38, 179

dynode and multiplier power supply, 323 source interface board

power supply system, 319 replacing, 312
source exchange tool components, 192 . .
source to ion guide spacer

vacuum interlock components . .
p illustration, 165

196

replacing, 163
axle bearing, 203 P &

source-repeller thumbscrews

axle seal, 203 . . e e
illustration, 151, 153, 155, 158

inner ball seal, 201 .
replacing, 150

o-ring, 202 e . .
outer ball seal. 202 spring in vacuum interlock, replacing, 197,217
sealing ball 2’02 stability issues, investigating, 98
spring, 197,217 survey link xxv
valve axle, 203 system requirements, 248
RF board
replacing, 266 T

RF board/rod driver board kit
illustration, 273
replacing, 272
RF shields and intake filters, replacing, 354-355, 362, 364
RE/DC issues, investigating, 95
RF/DC System Check diagnostics, about, 95
right side panel
replacing, 256

Temperature Check diagnostics, about, 90
temperature issues, investigating, 90
temperature, checking, 8
Thermo Foundation, installing, 247
thumbscrew-repeller spacers
illustration, 153, 155, 158-159
replacing, 152
tools needed for maintenance, 3

routine maintenance
top cover panel
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Index: U

illustration, 253 dust filters, 382
replacing, 253 EI/CI ion volume, 392

top manifold cover ion gauge and tube shield, 393
illustration, 257 probe controllers, 396

replacing, 257
transfer line Vv

disconnecting, 342 )

. vacuum interlock components

replacing, 340 - B
illustration, 196
replacing

axle bearing, 203

troubleshooting, 91
tray (analyzer), about, 104
tray alignment pins

illustration, 231, 234

replacing, 230

axle seal, 203
clip, 202
inner ball seal, 201

troubleshooting o-ring, 202
77 S outer ball seal, 202
communication issues, 84 sealing ball, 202

contamination issues, 87 spring, 197,217

H Q
filament and lens control issues, 89 valve axle, 203

power supply issues, 94
RE/DC issues, 95
sensitivity issues, 96
stability issues, 98
temperature issues, 90

replacing, 196
vacuum interlock handle, purpose of, 31, 172
vacuum interlock shield, removing, 198, 213, 218, 224
vacuum issues, investigating, 92
tuning issues, 99 Vacuum System Check diagnostics, about, 92

using diagnostics, 78 vacuum, achieving, 8

vacuum issues, 92 valve axle, replacing, 203
TSQ 8000 vent valve knob and o-ring, replacing, 232
configuring, 4,255, 320, 373, 384 venting the TSQ 8000, 11
filters, 74,352
foreline pump, 20 W

lights on front panel, 8
model and serial number, 101
power supplies, 318

WEEE compliance xi

powering off, 10
powering on, 7
replacing a column, 12
software, 246
toolkit, 3
venting, 11
tune, diagnostic
creating, 78
running, 81
tuning issues, investigating, 99
turbomolecular pumps
extended capacity, 372
troubleshooting, 93

U

upgrade equipment
ClI ion volume, 391
CI reagent gas flow module, 383
convectron gauge and foreline adapter with hose, 378
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