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DESCRIPTION WRITTEN BY DATE
ASSY PROCESS, OPTICS BENCH, 2998 S. Casey 4-May-12
NOTES

ECR 9170720
ECR 9172720
ECR 9174053
ECR 9174141
ECR 9178530
ECR 9185435
ECR 9196475
ECR 9215018
ECO 9219909
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION

NOTE: THIS ASSEMBLY TO BE BUILT IN CLEAN ROOM
ENVIRONMENT EXCEPT WHERE NOTED

1.0 Adhere Gasket to Bench, then assemble Drip Tray to Bench T20 Torx Driver
with hardware.

1.1 Adhere Gasket to Flowcell Area.

1.2 Screw Standoffs into Bench with Washers 5/16 Nut Driver

425000371 GASKET

405002568 BENCH \
\ 415000597 DRIP TRAY

410001177

STA%‘ZX
B -+

0410450 WASHER 2X




OPER

WATERS MANUFACTURING ASSEMBLY PROCEDURE PAGE 3 OF 26
279002655 REV J

OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION

2.0

2.1

WAT410340 LOCKWASHER 2X

WAT411312 SCREW 2X

Place Mask onto Pins inside Bench and secure with Screw and Nut.  T10 Driver, Tweetzer
Notch side up — (larger ellipse over M2 Mirror)

Place Mirror Assembly into casting align with pins, orient as shown
and secure with hardware.

405002568 BENCH
410000272 SCREW — FOR MASK

CENTER PINS IN SLOTS BEFORE
TIGHTENING TO ALLOW HORIZONTAL
ADJUSTMENT IN BOTH DIRECTIONS

WAT025817 NUT

"
‘.‘—J'
405007497 MASK =
289001566 MIRROR ELLIPSE OVER M2 V4
SEE DETAIL FOR
ORIENTATION 289001566 MIRROR

ORIENT AS SHOWN
SMALL HOLE TO RIGHT



WATERS MANUFACTURING ASSEMBLY PROCEDURE PAGE 4 OF 26
279002655 REV J

OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
3.0 Record Grating Serial # and secure Grating in Bench with hardware, 0.250” Gage Pin
use ¥4” (.250” dia.) Gage Pin thru bottom of casting for alignment.
3.1 Attach Ground Wire where shown to bench with hardware. T20 Driver
3.2 Assemble Filter Flag to Bench with hardware.

INSERT %” GAGE PIN INTO THIS
HOLE, PUSH GRATING UP
AGAINST PIN AND TIGHTEN

405002568 CASTING

410440 LOCKWASHER 3X

/ WAT081265 SCREW 4X
411412 SCREW 2X \ 289006323 FILTER FLAG

<«— 411420 SCREW 1X

B s e

405002610 SPACER

410420 WASHER 3X

410450 WASHER
ATTACH 441000502 GROUND 0

WIRE HERE USING
410000419 SCREW and
WAT410450 WASHER N
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OPER  OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION

4.0 Adhere Gasket to top Cover using Gasket Fixture. TOP COVER GASKET FIXTURE 999028958
4.1 Adhere Gaskets to PDA Cover.

4.2 Adhere Gaskets to Heat Shield

400001367 COVER 415000789 HEAT SHIELD
425000378 GASKET

400001279 PDA COVER

425000377 GASKET

WAT081196 GASKET 2X

425000363 GASKET
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279002655 REV J
OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION

5.0

5.1

ASSEMBLE LAMP HOUSING

Insert Beamsplitter into Lamp Housing and secure with Screws. T10 Driver
NOTE: Orientation of Beamsplitter

405002479 LAMP HOUSING

410000272 SCREW 2X
o> f
9= ,

279000859 BEAMSPLITTER
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
5.2 Attach Ground Wire and Cover to Lamp Housing with hardware. T20 Driver
5.3 Thread Thermal Switch 352000115 into Lamp Housing, and then

attach O/T switch cable 441001453 to it. Ensure that terminals are
pushed all the way in until you hear a snap.

54 Assemble Cover to Housing with hardware.

WATO0410450 WASHER
405002479 LAMP HOUSING 441000502 GROUND

410000419 SCREW

352000115 OVER TEMP
SWITCH

441001453 OVER TEMP
SWITCH CABLE

400001874 COVER

WAT271463 SCREW
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OPER OPERATION DESCRIPTION

6.0

6.1

M2 MIRROR ALIGNMENT.
Note: For M2 Spares, install M2 into Bench per OPER. 2.0 - 2.1

Note: If using the universal alignment setup, use the following positions for
the Bench Holders and Cameras, where A, B and F are Camera mount
locations and C, D and E are bench mounting pole locations:

-2998: A1,B1,C1,D1,EL, F1

279002655 REV J

TOOL NUMBER/DESCRIPTION

T10 Driver

999028665-1 PIN HOLE APERTURE
999029313-1 ROUGH ALIGN FIXTURE
TE83096 UNIVERSAL ALIGN FIXTURE

Assemble Pin Hole Aperture Tool to Bench with hardware and secure Optics Bench to Rough Alignment Fixture 9029313-1

with Threaded Rod as shown.

Note: Be careful not to bump cameras when placing Bench on Fixture.

THREADED ROD

PIN HOLE APERTURE TOOL 9028665-1
081265
SCREW 2X

ALIGNMENT CAMERAS
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
6.2 Pull Filter Flag forward, out of light path.

999029313-5 TARGET RETICLE
6.3 Install Target Reticle into Bench. 999028612/ 999029313-4  LIGHT SOURCE
6.4 Attach Light Source to PDA Mount.

TARGET RETICLE 9029313-5

PULL FILTER FLAG FORWARD WITH FINGER

LIGHT SOURCE
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION

6.4 Start 2998coarse.exe program on Computer, if program is already N/A
running hit “Start” button on top.

6.5 Verify program is set to FULL Alignment, if not click on Full Alignment,
click Diagnostics LED Power on, click start

6.6 Input Operator Name and click enter, input Bench Number and
click “Enter” then follow on screen and hit “Continue”.

= 2998 Optics Rough Align. vi
File Edit Operate Tools wWindow Help
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TOOL NUMBER/DESCRIPTION

OPER OPERATION DESCRIPTION

6.7 Program will take picture of Reticle and a Red Box will appear on screen. N/A
If the red box is not close to the center of the screen go back to the
Diagnostics button and turn lamp on to center Reticle as shown.

2998 Optics Bench Coarse Alignment

Start M2 Align {coarse) Grating Align (coarse) | Results |

M2 Instructions:

Remove lamp housing and charge amp board from optics bench. Replace aperture with
pinhole aperture tool. Mount optics bench to fixture with three allen cap screws. Load target
flow cell tool into bench. You may check camera view by clicking on button (click again to
stop). You may also re-cal target position. Press continue or click start tab to exit.

IF RED BOX DOES NOTXPPEAR NEAR CENTER OF SCREEN,
PRESS DIAGNOSTICS BUTTON TO TURN ON LAMP
MANUALLY AND ROUGHLY CENTER BOX IN MIDDLE OF
SCREEN BY MOVING CAMERA
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
6.8 Turn on Light Source
6.9 Adjust M2 Mirror to place white image into Red Box using the 1.5mm allen driver

(2) Torx screws for the “X” adjustment, (2) set screws for the “X” 0.035” allen driver

adjustment and small cap screw along with (1) set screw for the
“Y” adjustment. Make sure image is roughly in the center of the “X”
axis slot travel by moving mirror back and forth in “X” direction
Make sure set screws are snug and tighten Torx screws when dot
is centered. Click “Pinhole Centered”

6.10 Turn off Light Source and remove from Optics Bench.
Remove Flow Cell Target and Pin Hole Aperture.

SET SCREWS FOR “X” ADJUSTMENT

(2) TORX SCREWS
FOR “X” AXIS
ADJUSTMENT.

MAKE SURE
MIRROR IS
POSITIONED IN
MIDDLE OF SLOT
TRAVEL TO
ALLOW
MOVEMENT IN
BOTH DIRECTIONS

USE THIS SMALL CAP SCREW AND SET WHITE DOT CENTERED

SCREW ABOVE IT FOR “Y” ADJUSTMENTS
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION

ROUGH ALIGNMENT — GRATING
7.0 Install Slit Aperture into Optics Bench and secure with hardware. T10 driver

7.1 Mount Alignment Tool onto pins at PDA location. 999029313-2 ALIGNMENT TOOL

ALIGNMENT TOOL 9029313-2

-,
<
<’

289001438 :

APERTURE & Q\
WAT081265

SCREW 2X
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OPER OPERATION DESCRIPTION

7.3

ROUGH ALIGNMENT — GRATING

7.2 Click on “Check Camera View”

279002655 REV J
TOOL NUMBER/DESCRIPTION

N/A

Turn on light source. Verify Alignment Tool edge is roughly in center of screen, move camera if required.

Focus camera as needed to get clear image of Tool. Click “Continue”.

%1 2998 Optics Rough Align. vi

Fie Edt Operate Tools Window Help

E

Start M2 Align (coarse)

M2 Instructions:

Remove lamp housing and charge amp board from optics bench. Replace aperture with
pinhole aperture tool. Mount optics bench to fixture with three allen cap screws. Load target
flow cell tool into bench. You may check camera view by clicking on button (click again to
stop). You may also re-cal target position. Press continue or click start tab to exit.

v
| >

CLICK ON “CHECK CAMERA VIEW”

B

File Edt Operate Tools Window Help

- [=]
“y@ ’E
2998 Optics Bench Coarse Alignment

Start | M2 Align (coarse)  Grating Align (coarse) | Results

Grating Instructions:

Load target plate onto PDA area of bench. Replace pinhole aperture with slit aperture. You
may check camera view by clicking on button (click again to stop). You may also re-cal
target position. Press continue or click start tab to exit. Turn off camera

Calibrate

FOCUS CAMERA TO GET
CLEAR IMAGE OF TOOL

ROUGHLY CENTER THIS EDGE
IN SCREEN BY MOVING
CAMERA IF REQUIRED
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279002655 REV J
OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION

ROUGH ALIGNMENT - GRATING

7.4 Verify that the red target box is superimposed on the screen in the proper location. 999029313-3 MERCURY LAMP
7.5 Turn off the light source. Remove the Alignment Tool
7.6 Position Mercury Lamp as shown and turn on.

NOTE: DO NOT TURN ON MERCURY LAMP BEFORE PLACING IT IN POSITION

B

Fle Edit Operate Tools Window Help

2998 Optics Bench Coarse Alignment

Start | M2 Align (coarse)  Grating Align (coarse) Results

Grating Instructions:

Turn on Hg light. Position Hg cal line in center of target by adjusting grating, then press
Grating Centered or click start tab to quit

RED TARGET BOX IN
PROPER LOCATION
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279002655 REV J
OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION

ROUGH ALIGNMENT - GRATING

7.7 Once the Hg Image appears on the screen adjust the Grating using  1.5mm allen driver
the set screws to get the image inside the Target Box.
Click “Hg Line Centered” when complete. Remove bench from station.

NOTE: MAKE SURE GRATING IS TIGHTENED AFTER ADJUSTMENT
REMOVE BENCH FROM ROUGH ALIGNMENT STATION

HIT “START” BUTTON TO ROUGH ALIGN ANOTHER BENCH.

B ag

File Edit Operate Tools Window Help

=)
|Ble Edt Qperate Tooks Window Help
N
(@] ’ % »2] ‘E

2998 Optics Bench Coarse Alignment 2998 Optics Bench Coarse Alignment

Start | M2 Align (coarse)  Grating Align (coarse) Results

Start | M2 Align (coarse) | Grating Align {coarse) | Results
Grating Instructions:

Grating Instructions:

Turn on Hg light. Position Hg cal line in center of target by adjusting grating, then press
Grating Centered or click start tab to quit Turn on Hg light. Position Hg cal line in center of target by adjusting grating, then press

Grating Centered or click start tab to quit

43,4

1o |

Hg Line centered

< Hg IMAGE IN VIEW
Hg IMAGE IN VIEW POSITIONED
IN TARGET BOX AND FOCUSED
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279002655 REV J
OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION

FINISH ALIGNMENT

8.0 Assemble Lamp Housing with Heat Shield to Bench with hardware. T20 driver

8.1 Assemble M1 Mirror to Plate then assemble Plate to Lamp Housing,
Center Mirror on Pins in both “X” and “Y” directions, do not tighten.

8.2 Install Lamp into Lamp Housing. Slotted screwdriver

405002479 LAMP HOUSING
415000789 HEAT SHIELD

410440 LOCKWASHER 3X

402000351 LAMP

WAT081080 PLATE \

OPTICS BENCH 402000170 MIRROR

WAT270833 SCREW 3X WAT410420 WASHER 4X

WAT411412 SCREW 4X
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
8.3 Mount Bench onto Fine Alignment Station 999029981 and secure 999029981 FINE ALIGNMENT STATION
with Threaded Rod. Install Flow Cell and tighten with screw driver. Slotted screwdriver
T20 driver
8.4 Attach PDA assembly to Charge Amp Board. Note Pin #1
8.5 Attach PDA/PCB assembly to Bench with hardware. Attach Ribbon Cable from Test Chassis
8.6 Connect Lamp Cable, Filter Motor Cable, Temperature Limit Cable and Ground Cable to Bench Unit and turn on power.

RIBBON CABLE (FROM TEST STATION)

THREADED ROD

210000477 PCB, CHARGE AMP

279000689 PDA

210000477 & 279000689 PCB/PDA

1 -
LT I . I

FLOW CELL 289007906

999029981 FINE ALIGNMENT 410000419 SCREWS FOR PDA 2X

WAT034347 SCREWS FOR PCB 2X
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION

8.7 Start up 2998fine Program, if program is already running just Click N/A
“Start” button and input Operator name and Bench number.

8.8 When Detector is ready (both lights green) move PDA Ready switch
on screen to “Yes” and click “Continue”.
If Detector is not ready select “No” and click “Continue”.

2! 2998 Optics Fine Align.vi

File Edt Operats Tools window Help

S

2998 Optics Bench Fine Alignme

Start | Acquity Consale Alignment

Acquity Instructions

Install lamp housing and PDA/charge amp board. Connect grating, lamp, and lamp control to
test chassis. Install medium shunt, power Lp chassis and press continue.

PDA ready(ide)?

YES

Serial Output
‘No(off)

Continue

Abort
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
FINISH ALIGNMENT N/A
8.9 After Console program is loaded, from top menu click Troubleshoot — Service Mode — and enter Password---1147

NOTE: If system status indicates communications failure(red in color) then click control and reset PDA to make it green.
NOTE: If system status indicates wavelength verification failure (status led blinking red), do the following:

1) Click on Troubleshoot | Erbium calibration

2) Click on the Optimize Exposures button

3) Click Start

4) When the wavelength appears, click Stop

5) In the Wavelength Calibration box, click Save...

6) In the Apply Wavelength Calibration dialog box, Click OK

7) In the next Applying calibration dialog box, click OK

8) Click Close

9) Click Control | Reset PDA

8.10 Click on picture of the PDA Detector. CLICK ON PDA HERE

& ACQUITY UPLC Console - [PDA Detector] €3 ACQUITY UPLC Console - [System] EEX
(= ACQUITY UPLC System 3 i = ACQUITY UPLE System Control  Configure  Maintain  Troubleshool
D Detector Control  Configure  Maintain | Troubleshoot | Help @ Power @ Lamp & PDA Detector g P N |
Interactive Display Lighting lamp Hearpane Hois .
Plots Erbium calibration... Maintenance Counters PDA Detector
Maintenance Counters Calibration constants... Lot ﬂ
i candkigns Minirize initialization @ shutterdErbiumiiker
La
L Save plot file... Sl i
L
S Print plot... hours n
2000.0
Service mode... | T
Shutter Erbium Save service profile. ﬁ
PDA Mex Plot .
Home
: ® [
a System Status Realtime ‘ System Status
oI PDA Detector: Initializing:
PPA I?etector: Initializing: ‘C‘ii‘) Lighting lamp
Lighting lamp PDA Channel 1 (2D)
2 (D)
T T P T ) [ T A ] e o P oL P o o |
-10.00 .00 £.00 7.00 £.00 5.00 -4.00 200 2.0 -1.00 0.00
Minutes
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
FINISH ALIGNMENT N/A
8.11 Click Maintain and go to the Read Energy Screen, Exposure time should be 5.0 msec, Check box for Continuous read, set

Wavelength to 230 and Click Read.

8.12 Maximize energy by adjusting M1 Mirror in “Y” direction first, then “X” direction then “Y” direction again.
Once Maximum energy is achieved by adjusting M1, tighten screws. Minimum acceptable energy at 230 is 90,000, if

maximum energy exceeds 264,000 at 230nm, set exposure to 4.2 msec, if energy still saturates (over 264,000) contact
engineer.

WAVELENGTH SET TO 230
EXPOSURE AT 5.0 MSEC

SCREWS FOR “X” ADJUSTMENT

CLICK CONTINUOUS READ

—Shutter Position

{* Dpen " Erbium

Stop |
™ subtract dark current —Energy ¥alue {

i
K. N & -
Wavelength: |230.1123 »| nm ¢

Yalue: 164510 counts

" Closed
[#Rontinuous read

Reading Energy

Results

X Axis
= Wavelength
Emergy
240000 —] " Pixel

Energy{caunts]

01—

T ™ T T T T T — T T
200.00 300.00 400.00 SDI:JwtavelengthDﬂ'n]J 700.00 800.00

y SCREWS FOR “Y” ADJUSTMENT
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279002655 REV J
OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION

8.13 Loosen torx screws on M2 and maximize energy by adjusting M2 T10 Driver
Mirror in “X” direction only, tighten screws when Maximum energy is
achieved. Click “Stop” to stop reading energy.

NOTE: IF MAXIMUM ENERGY EXCEEDS 264,000 CTS (230 nm) AT 5.0 MSEC, SET EXPOSURE TO 4.2 MSEC
IF ENERGY STILL SATURATES (ABOVE 264,000) AT 4.2 MSEC CONTACT ENGINEER

WAVELENGTH SET TO 2
EXPOSURE AT 5.0 MSEC GTHS 0230

CLICK CONTINUOUS READ

Read :nergy

Exfosure Life: —Shutter Position

{* Open " Erbium

Stop |

" Closed
[#®ontinuous read

" Subtract dark current —Energy Yalue
Wavelength: |230.1123 =] nm

Reading Energy

¥alue: 164510 counts

Results

X Axis
{* Wavelength
Enery
 zan000—| ' Pixel

E nergycounts;

SCREWS FOR “X” ADJUSTMENT

0

L s e o e e e e e M
200.00 30000 400.00 Sut;\mavelengthbtmb 700.00 200.00

4
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION

FINISH ALIGNMENT

8.14 Click on the Lamp Button on the right side of the screen, click yes to turn off Lamp.
999029396 CAM TOOL
8.15 Remove the D2 Lamp and replace with the Mercury Lamp 999029221-2 and 999029313-6 MICROMETER WITH CLIP
switch on. 999029221-2 MERCURY LAMP
Slotted Screwdriver
8.16 Click Troubleshoot on the top menu, select Mercury Cailbration. Click the Optimize

Exposure Button, once exposure times appear, click Start.

8.17 If all values, including the Lambda values in the lower right are not green, adjust the Grating in the “X” direction only, using
the flecture set screw. DO NOT adjust bottom set screw (“Y” axis) If adjusting the flecture will not bring all values into spec.
The Micrometer adjusting tool 9029313-6 must be used to sweep the Grating. Make sure Grating screws are loose
underneath. Move Grating back with 9029396 Cam Tool and bring forward by adjusting Micrometer in clockwise direction.
Bring all values into spec. (Green) by making sweep and flecture adjustments. Once all values are in spec. tighten Grating
from bottom and remove Micrometer, make sure all values stay green..

— — i Updating values using rapid exposure Stop
A} Position Pasition width time
Error (nm)  (pixels) (pixels) Close
253.6517 2,235 57.102 1.308
312.889 -1.872 107.083 1,444
404.6563 0,000 184,213 Rapid exposure m
435.8328 1,809 210,255 2.619 T e msec |7 Subtract dark current
546.0735 -1.115 301,151 1.576
(VT T — Dptiniiee Exposuies
Results Graph Type
Eneray & Rapid exposure
200000
€ Short exposure
€ Long exposure
X Axis
& & wavelength
£
Z  Pinel
&
S
g Wavelength Calibration
I _
AL 186.361
AS51Z  B03.574
Fifialize: Save
Spectrum
Captures 0
o] LA A h h Capturs
———— T T T T
200,00 300,00 400,00 sodaievelength(nmo o0 700,00 200,00
i

MERCURY CALIBRATION SCREEN
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION
FINISH ALIGNMENT T20 Driver
T10 Driver

8.18 Once all values are green click “Stop” then click “Capture” then “Save”
save as serial # Hg.txt. When finished close the Mercury Calibration Window.

8.19 Turn off the Mercury Lamp and install the D2 Lamp. Turn on D2 Lamp.

8.20 Click on “Maintain” from upper menu, click “Read Energy”. set wavelength to 230nm, exposure to 5.0 msec. and click
“Continuous Read” then “Read”

Wait 5 to 10 minutes to warm up D2 Lamp

Maximize energy by adjusting M1 Mirror in “Y” direction first, then “X” direction then “Y” direction again.

Once Maximum energy is achieved by adjusting M1, tighten screws.

Loosen torx screws on M2 and maximize energy by adjusting M2 Mirror in “X” direction only, tighten screws when Maximum
energy is achieved. If energy value at 230nm (5.0 msec) is above 264,000 cts, set exposure to 4.2 msec, if energy still exceeds
264,000 cts put bench aside and notify engineer

After a few seconds click “Stop” then “Capture” then “Save”. Save as serial # d2.ixt.

Click “Close” to close energy screen.

8.21 Click “Troubleshoot “, “Erbium Calibration”, then “Optimize exposure” and “Start” and wait for energy wave to appear, Lambda
values should be green, if values are not green the finish alignment will have to be repeated. If values are green click “Stop” then
“Capture” and “Save” as # erb.txt. Click Erbium Absorbance and check Erbium peeks

8.22 Close all Console windows, wait for software to record data. After data is recorded, turn power off on Bench and remove

from Fixture. Bench is now complete. Click on Start button to start new Bench

2998 Optics Bench Fine Alignment

Start | Aoty Consse Abpment | Resiks

CLICK ERBIUM e
/ ABSORBANCE e
NOTE PEEKS

CLICKON START TO
BEGIN NEW BENCH

RECORDED DATA
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9.0 Attach Ribbon Cable to Charge Amp, fold over Ribbon Cable and T20 Driver
secure PDA Cover with screws.
9.1 Secure top Cover.
9.2 Insert Plugs into Bench as shown.

410000419 SCREW 6X

410001083 HOLE PLUG
441001055 RIBBON CABLE

o

Ny
2h)

@ s
& S

A\ ®

PDA COVER—
t M)

410000419 SCREW 4X WATO081319 HOLE PLUG

410001588 HOLE PLUG
BOTTOM SIDE
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OPER OPERATION DESCRIPTION TOOL NUMBER/DESCRIPTION

9.3  Attach Insulation to Bench as shown. (Note: Insulation may optionally be installed outside the clean room after bench assembly
and alignment are complete)

401001101\

WATO057352

401000557

401000566

401000568

401000580

\401000558

401001099/ /

401001100

401000561



