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ScanWave PCBs

700004167 (Storage PCB) )
Part Number: 700004168 (ScanWave PCB) Where Used: i:zg $8_¥g / Xevo TQ-S/
700004174 (Barrier PCB)

Functional description

e Three types of ScanWave boards
(storage PCB, ScanWave PCB, and
barrier PCB) provide RF and/or DC to
the ScanWave collision cell assembly.

e The storage and ScanWave PCBs provide
a combination of pulse, bias, and RF
voltages to the T-Wave element pairs in
the storage, ScanWave, cooling, and DC
barrier sections of the collision cell.

e The RF barrier PCB provides RF to the
RF barrier section of the T-Wave cell.

WARNING: Suitable precautions must be taken when working on the PCBs
as RF and high voltages are produced.

NOTE: See Service Notes for the latest firmware for the ScanWave PCBs.

Differences in the ferrite cores and winding PCBs on each type of
ScanWave boards (storage PCB, ScanWave PCB, barrier PCB) means
that the ScanWave boards types are not interchangeable.

Location

RF barrier PCB
ScanWave PCB

Storage PCB

Figure 1 - Top internal view of the Xevo TQ MS
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Inputs/outputs

Operate Voltages

5 V Operate signal is passed from
the backplane via J11.

Input Voltages

24 V Power

Provides the power for the
ScanWave PCB. It enters the PCB on
J12 which connects directly to the
backplane.

Vacuum OK

Signal is only present when all of the
vacuum interlocks are satisfied.

It enters the PCB on J11 which
connects directly to the backplane.

Mass Program

The mass program is created on the
quad PCB and passed to the
ScanWave PCB as a 0 to 10 V signal
to J11 which connects directly to the
backplane.

Collision Energy Program

This signal is supplied from the lens
control PCB and sent to the
ScanWave PCB as a +0 to 10 V
signal to J11 which connects directly
to the backplane.

\ 4

Storage PCB

\ 4

ScanWave
PCB

A 4

Storage PCB Output Voltages

RF and DC voltages are passed to
the storage and entrance cooling

regions of the ScanWave collision
cell via cable 4265024BC1.

Entrance DC voltage.

NOTE:

\ 4

Barrier PCB

\ 4

ScanWave PCB Output Voltages

RF and DC voltages are passed to
the ScanWave and exit cooling
regions of the ScanWave collision
cell via cable 4265024BC2.

Exit DC voltage.

A 4

Barrier PCB Output Voltages

RF is applied to the RF Barrier
plate pair via cable 4265025BC1;
in normal operation the RF applied
is the same phase as the other
sections, in Enhanced mode the RF
is opposite phase to the other
sections.

A 4

Tune Page Readbacks

Readback signals are passed to the
backplane on J11 and then to the
EPC via the lens control PCB.

The ScanWave Storage Diagnostics,
ScanWave Diagnostics, and
ScanWave Barrier Diagnostics tabs
report power, T-Wave, DC, and RF
outputs for the corresponding PCB.

Two cables run between each ScanWave PCB and the analyzer lid.

These cables are color-coded and labeled OUT1 (colored end) and OUT2
(non-colored). The colored OUT1 cables are always attached at the
source side of each PCB and to the colored ports on the analyzer lid.
Failure to attach the correct cable to the correct port will result in the
wrong phase of RF being applied to a section of the collision cell, and
severely reduced signal intensity in Gas On mode.

SCANWAVE PCBs
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Storage output cable 4265024BC1 to the analyzer lid

The output signals from the storage PCB are for the storage section, entrance plate, and

entrance cooling section of the collision cell assembly.

I

®

I
®

OouT1

ouT2

ouT1

=
T T

ouT2

External Connections Internal Connections
15 W D-Type Fischer P26 W P36 W Function
Pin No. Pin No. Harwin Harwin
Pin No. Pin No.
9 1 1 OUT1 (Storage)
2 2 4 OUT2 (Storage)
10 3 6 OUT3 (Storage)
3 4 3 OUT4 (Storage)
11 5 5 OUTS5 (Storage)
4 6 2 OUT6 (Cooling)
12 7 4 OUT7 (Cooling)
5 8 3 OUT8 (Cooling)
13 9 5 OUT9 (Cooling)
6 10 6 OUT10 (DC Barrier)
8 11 Entrance (on OUT1
cable only)

NOTE:

For further information regarding the internal connections see the

ScanWave Collision Cell Assembly Technical Reference Sheet.

SCANWAVE PCBs
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ScanWave output cable 4265024BC2

The output signals from the ScanWave PCB are for the ScanWave section, exit plate, and
exit cooling section of the collision cell assembly.

Ie OUT1 _ ] OUT1 [ m [
© |

ouT2 ouT2

External Connections Internal Connections
15 W D-Type |  Fischer P26 W P36 W Function
Pin No. Pin No. H_arwm H_arwm
Pin No. Pin No.
9 1 6 OUT1 (ScanWave)
2 2 1 OUT2 (ScanWave)
10 3 3 OUT3 (ScanWave)
3 4 2 OUT4 (ScanWave)
11 5 4 OUTS (ScanWave)
4 6 4 OUT6 (cooling)
12 7 1 OUT7 (cooling)
5 8 3 OUT8 (cooling)
13 9 5 OUT9 (cooling)
6 10 2 OUT10 (ScanWave)
8 11 E);:;)(on OUT1 cable
NOTE: For further information regarding the internal connections, refer to the

Xevo TQ MS ScanWave Collision Cell Assembly Technical Reference
Sheet (p/n 715002670), or the Xevo TQ-S / Xevo TQ-XS ScanWave
Collision Cell Assembly Technical Reference Sheet (p/n 715002816).

SCANWAVE PCBs


http://www3.waters.com/watersdivision/VisiSolve/catalog/Manual2/Xevo/ScanWaveCollisionCell.pdf
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Barrier output cable 4265025BC1 (RF barrier PCB)

The output signals from the barrier PCB are for the RF barrier.

ouT1

External Connections Internal Connections
W I T e rischer | pISW | IS | Funcion
Pin No. Pin No. ' Pin No. Pin No.
e - : ; |
- E z : s | reou
NOTE: For further information regarding the internal connections, refer to the

Xevo TQ MS ScanWave Collision Cell Assembly Technical Reference
Sheet (p/n 715002670), or the Xevo TQ-S / Xevo TQ-XS ScanWave
Collision Cell Assembly Technical Reference Sheet (p/n 715002816).

SCANWAVE PCBs
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Diagnostic procedures

1. Click View > System Diagnostics on the Tune page.
2. Type 1147 as the password and press Enter.

Click the ScanWave Storage Diagnostics tab to view storage diagnostics, the
ScanWave Diagnostics tab to view ScanWave diagnostics, or the ScanWave RF
Barrier Diagnostics tab to view RF barrier diagnostics.

Scanwave Storage Diaghostics  Scanwave Diagnostics l Scanwave RF Barrier Diz 4 | ¥

Clutput 02 [ 1.4
Output 03 (¥ 1.7

Output 04 1) |33
Ouput 05[] [05 Tunirg Current [pd] |35.935

Output 06 [ 1.4
Output OF [ |-1.7

Cutput 02 W] |-0.2
Output 09 1] |-0.5

Output 100 |-0.5

RF Amplitude [v) [234.51

RF Current [V

Power OC Output
A5 150 Positive HT Supply [¥] [286
ekt R EET Megative HT Supply [+) [-250
S B0 Tiwave Pulse [¥) [210
+184 [\] W Entrance Output [+) IT
A5 V] |-16.3 Ewit Qutput () [11
24 ) [238 Entrance/Exit Pulse [v) [210
T ave Dutputs Pulze Supply [+] |43.1
Ouput00[y) [52
RF Outputs
Output 11 () [-46 AF Supely (v) B2
.
T
T

Figure 2 - The ScanWave Diagnostics tab

SCANWAVE PCBs
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Power (V) readbacks

The 24 V is an externally created voltage. It is generated on the power module PCB and sent
to the ScanWave, storage, and RF barrier PCBs via the turbo-midplane PCB and backplane
PCB.

The 24 V is used to supply the following:
e Electronics LV supply
e RF and HT circuits
e Continuous 24 V power outlet
e Switched 24 V power outlet

A resettable thermal fuse, located close to the incoming supply at the backplane connector,
is used on each of these circuits.

The 24 V input is also used to produce a number of HV supplies:
e 82V for the RF amplifier supply
e 42V for the pulse voltage supply
e £250 V for the pulse amplifier HT rails

See the DC Output section of the Diagnostics tab.

All other voltages displayed in the Power (V) section are created on the PCB itself. A dual
output DC-DC converter produces the £15 V supply rails. A second DC-DC converter
provides the 3.3 V supply for the digital circuitry. A linear regulator creates 1.5 V from the
3.3 V.

T-Wave outputs (V) readbacks

Storage Section ScanWave Section

A AL

\
{

. . / :
\ Cooling Region DC Barrier RF Barrier  ling Region /

Entrance J
Exit

Figure 3 - ScanWave collision cell

SCANWAVE PCBs
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ScanWave Storage Diagnostic tab

The ScanWave storage PCB provides voltages for the storage (collision) section of the
ScanWave collision cell. All plates in this section have the same RF amplitude applied to
them. A traveling wave (with a repeat pattern of five) is applied to plate pairs along the
majority of this section (OUT1 to OUTS5).

The cooling region plates at the entrance (OUT6 to OUT9) only have the traveling wave
pulse turned on during the Interscan.

The DC barrier plate (OUT10) pulses as part of the traveling wave when in normal scan
mode. However, when the cell is operated in ScanWave mode a DC potential is applied to
this plate, preventing the passage of ions between the two sections.

ScanWave Diagnostics tab

The ScanWave PCB provides voltages for the ScanWave section of the ScanWave collision
cell. A traveling wave (with a repeat pattern of five) is applied to the plate pairs along the
majority of this section (OUT1 to OUT5). The cooling region plates at the exit (OUT6 to
OUT9) only have the traveling wave pulse turned on during the Interscan.

RF barrier
The RF barrier is a pair of plates located between the ScanWave and ScanWave cooling
sections in the collision cell.

In normal mode the voltage on the RF barrier plates is in-phase with the RF in the
ScanWave section, i.e. opposite RF phase relative to their adjacent plates.

In ScanWave mode(s) the RF on the two RF barrier plates is 180° out of phase with the
other RF in the ScanWave section. The RF applied to the RF barrier is ramped nonlinearly
during ScanWave mode; the ramp is determined by the ScanWave optimization. During the
Interscan time the RF barrier has a DC offset applied to prevent high energy ions passing
straight over the RF barrier when the DC barrier is dropped. A DC bias voltage is also
possible on this plate pair, see below.

DC offsets applied to T-Wave outputs

Three DC offset voltages are applied to different sections of the collision cell. The DC
reference voltages correspond to the Tune page parameters in Figure 4.

e The ScanWave DC offset is applied to the storage section of the collision cell only
e The barrier DC offset is applied only to the RF barrier plates
e The cooling DC offset is applied to the whole collision cell

Offgets

Scariave W Ji
Barrier W '—J—
Cooling ’W Ji

Figure 4 - DC offsets on the Storage tab

SCANWAVE PCBs
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DC output readbacks

Positive/negative HT supply (V)

These give the current status of the pulse amp high voltage supply. If no voltage is shown in
Operate (and all the other settings/parameters are satisfactory and there are no other
instrument faults) then the related PCB for that section may have failed and need replacing.

T-Wave pulse (V)

As described in the "T-Wave outputs (V) readbacks" section, each of the three ScanWave
sections may have a T-Wave pulse applied to the plates. This voltage readback describes the
magnitude of this pulse.

Entrance and exit outputs (V)

The entrance output is provided by the storage PCB and the exit output is provided by the
ScanWave PCB. The voltages depend upon the Tune page settings that have been optimized
for each mode.

Pulse supply (V)

This is a separate supply used for the T-Wave pulses on each of the three sections. Since
the maximum pulse amplitude is 30 V, the pulse amplifier requires at least this voltage to
supply the output, which is controlled by an opamp.

SCANWAVE PCBs
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RF outputs readbacks

RF supply (V)
This is an 82 V power supply that is generated internally on each of the three boards.

RF amplitude (V)
This value is mass dependent. The displayed value is set by the settings in Figure 5 to
Figure 8.

NOTE: These setting must not be adjusted as they may affect the performance
of the instrument. They must only be used as a reference.

RF Settings (%]
Colligion Gas IEH—L|
RF Lens 0 Storage
Scarifave DS
RF Dffset  |Scanwave MS RFOfset  [20  wolts
RFGan [+ RFGain  [aoo0
RF Limit lmi wvalts RF Limit l.mui vaolts
Scanwave RF Barrier
RFOfset [200 walks RFOffsst  [200 vols
RFGain [e000 RFGain  [oo00

RF Limit — [400 wvilts RF Limnit A00 volts

Reset Update | Cloge |

Figure 5 - RF Settings window (Normal mode - gas off)

RF Settings E|
Collizion G as -
RF Lens Storage
RF Offset |0 wvolts RF Offset 20 wolts
RF Gain |4 RF Gain 2000
FF Lirnit 10 voltz FiF Limit 400 valts
Scanwave RF B arrier
RF Offset |20 volts RF Offzet 20 wolts
RF Gain  |2000 RF Gain 2000

RF Limit  [400 volts RF Limit 400 volts

Feset Update | Cloze |

Figure 6 - RF Settings window (Normal mode - gas on)
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RF Settings
Collizion Gas |EeEle-va=a ik

RF Lens

RF Dffset |0 wolts
RF Gain 4
RF Lirnit 10 walks

Fezet

Storage

RF Dffzet 20 wolts
RF Gain 2000
RF Lirnit 400 wolks

Transzfer

RF Setting ,1007 vilts

Update | Cloze |

3

Figure 7 - RF Settings window (ScanWave daughter scan)

RF Settings

Collision Gas |5

RF Lens

RF Offset |0 wolks
RF Gain 4
RF Limit 10 wolks

Huadrupole

SetMasz |50

Fezet

Storage

RF Offset 20 wiolks
RF Gain 2000
RF Limit 400 wolkz

Transzfer

RF Setting ,']Dni vlts

Update | Close |

X]

Figure 8 - RF Settings window (ScanWave MS scan)

Create an RF amplitude scan, see Figure 9, by selecting the RF settings for the following

modes:

e Gas off - MS
¢ Gason - MS
¢ Gas on - MSMS

The RF starts at a peak-to-peak voltage of 20 V at 2 Da. The RF then follows a linear

gradient (defined by the RF gain value in the RF Settings window) up to a peak-to-peak
voltage of 400 V (defined by the RF limit in the RF Settings window) at 390 Da. The RF
stabilizes at this value for any masses higher than 390 Da.

SCANWAVE PCBs
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Figure 9 - RF peak-to-peak voltages for MS and MSMS

In ScanWave mode the ScanWave and barrier RF amplitude follow a complex function which
is calculated within the board itself.

RF current (A)
This is the current drawn by the RF supply and is limited to 0.85 A at maximum RF
amplitude.

Tuning current (pA)
This value represents the current required to maintain the RF tuning of the three ScanWave
PCBs.

Table 1: Tuning current problems

Value Problem

Results from a lack of load (open circuit): loose wiring or poor
0 mA solder joints in the cables from the ScanWave PCB to the
ScanWave collision cell.

Results from a short/partial short in the ScanWave cables,

198 mA ScanWave collision cell, or a faulty PCB.
NOTE: See the ScanWave Collision Cell Assembly Technical Reference Sheet
for details on how to determine the cause of a 0 or 198 mA tuning
current.

SCANWAVE PCBs
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Measuring the DC offsets on the ScanWave PCBs

The DC offsets on each section of the collision cell can be measured with a DVM after the RF

on the cell has been turned off.

1. On the host PC click Start > Run, enter telnet epc, and click OK.

2. Type rioMainMenu in the Telnet window.

NOTE:

The commands in Telnet are case sensitive and there are no spaces in
the entries. Default settings will also be restored by rebooting the EPC.

3. Enter the following numerical commands to turn off the RF on each PCB:

Table 2: Numerical commands

RioMainMenu Action Storage PCB ScanWave PCB Barrier PCB
Access sub-systems 3 3 3
Selects the relevant PCB 5 6 7
Drive properties 1 1 1
(D)i(zz?/téle_:rqul\ljlso)n the relevant PCB 989 1220 1489
B e e PP | ot
Exit 999 999 999
Exit 999 999 999

WARNING: Check the RF amplitude readback on the Storage, ScanWave,

and Barrier Diagnostics windows before disconnecting the
D-types. If the readback displays <2 then the RF is disabled.

4. With the instrument in Standby disconnect the OUT1 cables from the

ScanWave PCBs.
Set MS1 (gas off) mode (no T-Wave is applied).

6. Place one DVM lead on a connector pin position and the other end to the chassis.

See the storage, ScanWave, and barrier tables in the "Inputs/outputs" section for pin
position to corresponding outputs.

Place the instrument into Operate.
The DVM will show the set DC offset set in the software.

SCANWAVE PCBs
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10. Perform the above for OUT1 and OUT2 cables on all the ScanWave PCBs.

NOTE: With the RF off an oscilloscope can be used to observe the traveling
wave DC pulse from OUT1 to OUT5 on the storage and ScanWave
sections of the ScanWave collision cell. The pulse polarity is the same
as the ionization mode.

[ [ [ [

Figure 10 - DC pulse

11. After completeing the DC pulse check, the RF must be enabled again using the
following commands in Rio:

e 988 Enables the RF on the storage PCB
e 1219 Enables the RF on the ScanWave PCB
e 1488 Enables the RF on the RF barrier PCB

12. Switch between Standby/Operate and place into Standby again.

13.To ensure the correct TW patterns are used enter the following codes into
rioMainMenu:

e O1 TWAVE_PATTERN_RESET_COMMAND
e 92 TWAVE_PATTERN_RESET_CLEAR_COMMAND
14. Reboot the EPC via Telnet.

15. Return the DC offsets to zero before leaving site.

NOTE: Discuss the results of this test with GSS before proceeding to change a
PCB. Incorrect measurement/interpretation of voltages or a corrupt
target registry can appear to give false results for this test.

SCANWAVE PCBs
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Other relevant information

Removing the ScanWave PCBs

Close the Tune page.

Switch into pump override.

Switch off the electronics.

Remove the top and left-hand side instrument covers.

Remove the two 15 W D-type connectors.

o u kW=

Remove the HVPSU from the chassis.

Reinstalling the ScanWave PCBs

Slide the PCB into the slot in the electronics enclosure.

2. Ensure the PCB is flush with the other PCBs in the enclosure and close the securing
clips.

Connect the two 15 W D-type connections.

4. Switch on the electronics, wait for the boot-up sequence to complete, then switch the
pump override to Auto.

NOTE: After replacing a PCB ensure the Tune page readbacks are correct for
the relevant ScanWave tab.

SCANWAVE PCBs
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ScanWave outputs and programs

Pin (Fischer)|OUTPUT [OUTPUT |Connected to MNon-enhanced scan [Non-enhanced interscan |[Enhanced Enhanced interscan
M/C MfC M/C

2 ouT 2 QuUT 2 Storage section RF + TW/ RF + T RF + TW/ RF + TW/
4 QuT 4 QUT 4 Storage section RF + T\ RF + TW RF + T\ RF + T\
NfC ouT A QUT & Storage section cooling RF only RF + TW RF only RF + T'W
g ouT g ouT g RF only RF + T/ RF only RF + T\
10 OUT 10 [OUT 10 |DC barrier plates RF + T'W RF + TW RF + DC barrier RF + T'W
MNJC MfC MNJC

11 Entrance Entrance Entrance DC voltage |Entrance DC voltage Entrance DC voltage Entrance DC voltage
1 OUT 10 [OUT 10 |Storage section RF + T\ RF + TW RF + T\ RF + T\
3 ouT 3 QuUT 3 Storage section RF + T\ RF + TW RF + T\ RF + T\
5 ouUT 5 QUT 5 Storage section RF + TW/ RF + T RF + TW/ RF + TW/
7 ouT 7 QuT 7 Storage section cooling RF only RF + TW RF only RF + T'W
9 ouT 9 QuT 9 Storage section cooling RF only RF + TW RF only RF + T'W
M/C MfC M/C

M/C MfC M/C

MNJC MfC MNJC

2 outz2 ouT 2 ScanWave section RF + T\ RF + T/ RF + T\ RF + T\
4 ouT 4 ouT 4 ScanWave section RF + T\ RF + T/ RF + T\ RF + T\
NfC ouT A QUT & Scan'ave section cooling RF only RF + TW RF only RF + T'W
g QuT 2 ouT 2 ScanWave section cooling RF only RFF + T/ RF only RF + T\
10 OUT 10 [OUT 10 |Scan'Wave section prior to RF barrier  |RF + T'W RF + TW RF only RF + T'W
M/C MfC M/C

11 Exnit Exit Exit DC voltage Exit DC voltage Exit DC voltage Exit DC voltage
1 ouT1 ouT 1 ScanWave section RF + T\ RF + T/ RF + T\ RF + T\
3 ouT 3 ouT 3 ScanWave section RF + T\ RF + T/ RF + T\ RF + T\
5 ouTs ouT 5 ScanWave section RF + T\ RF + T/ RF + T\ RF + T\
7 ouT 7 QuT 7 Scan'ave section cooling RF only RF + TW RF only RF + T'W
9 ouT 9 QuT 9 Scan'ave section cooling RF only RF + TW RF only RF + T'W
= = =

M/C MfC M/C

M/C MfC M/C

1and?2 ouT 9 QUT 10 [RF barrier plates RF + T'W RF + TW RF (opposite phase to ScanWave and storage) [RF + TW
M/C MfC M/C

Figure 11 - ScanWave outputs and programs
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