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CPSM Design Philosophy %, i B

= Adapt the best, most proven design aspects from ACQUITY
to create a new UPLC common platform sample manager
— Implement direct injection technique supporting the full UPLC
pressure range
o Simpler operation
o Great sample recovery
o0 Excellent carryover specifications

— Using already proven ACQUITY fluidics and software where
appropriate for high reliability

— Simplify sample pickup by designing a new R-Theta movement
algorithm

— Keeping system dwell volume and bandspreading as low as
possible

= Make it cost competitive
— Use common platform for both FTN and Fixed Loop versions

— Use molded rigid foam panels to insulate and hold components
in place
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SM-FTN Component Overview

Sample Compartment Door _ Inject Valve and
Insulating Foam R-Carriage SM Syringe
Assembly

Rotary Tray Sample Rotary Tray Injector Seal /
Calibration Pin Compartment Needle Wash
Housing Assy.
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SM-FTN Component Overview 2, il Do

Sample Compartment CPU2000. Control
Top Insulating Foam and Driver PCB

Inject
Valve

Internal ,

Fluidic
Components Heater/Cooler Power Supply
Engine Fan
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SMDI Component Overview

CPU2000, Control Sample Compartment
and Driver PCB Insulating Foam

Needle Drive

Assembly
Rotary Tray and R-Carriage Inject Block
Heater/Cooler D ty Dy' Drive )
Insulating Foam atum Drive Assembly
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Major Assemblies - [

= Fluidics

= R-Theta Drive Assembly

= Sample Heater/Cooler Assembly
= Electronics

= Software Components
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SM-FTN Flow Diagram 2, el o
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SM-FTN Flow Diagram 2, ol e
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SMDI Front Panel Fluidics %, i oo

Inject Valve

Metering Syringe
Valve

Inline Waste Valve
(for Purge Solvent waste)

Leak Sensor
Connections

Wash Solvent Inlet
Line (not degassed)

Sample Metering
Syringe

COMPANY CONFIENTIAL — For Internal Use Only © 2011 Waters Corporation. All rights reserved.



Inject Valve Ass | ) o
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SDMI Inject Valve Connections < p———

) Seal Extension Tube
To Inline Waste Valve

To CH-A and Column

To Pressure
Transducer

From Pump

To Sample Needle
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SM-FTN Flow Diagram 2, ol e
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Internal Fluidic Connections
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Inject Valve Motor
Assembly

To Inject Valve Port 3

Pressure
Metering Syringe Transducer
Drive Assembly
Needle
Wash
Room Solenoid
Temperature Valve
Sensor
To Needle Wash Wash Pump To Metering Syringe
Solvent Bottle Valve Port 3 To Inject Block Wash

Solvent Inlet fitting
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SM-FTN Flow Diagram )
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Internal Fluidic Components

Needle Carriage
Assembly

Needle Lug Latch

SS Needle
Needle tubing
channels
Needle Guide Needle Seal
Wash Housing
Assembly
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New Needle Seal Wash Housing Assembly

Pl & Development

iy

Inject Wash Port

Drain
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NSW Assembly- Transparent View B coom
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Wash Solvent Inlet . H

Needle Wash

ﬁ Td Segment

Spring \

q
Needle Seal
(Vespel)
N
- _ il N
N = — ~
s Load Cell
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Stationary Side Seal Assembly

Vespel Seal \ -9 \ /

N =

Stationary Side Cup —~———__
Assembly
Seal Extension Tube — =—~—__ | {
(to inject valve) i %
N8 B
_ . T2 : i |
Compression Spring — | —— H L—:
B '._.- : _j'_ = 7 il

Spring Cup
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FITTING PORT —

NOTE 1 -,
h,

NOTE 3 %

—
i
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Needle, Loop and Syringe Options G oo

Extended Loop Size:
MNeedle size:

Sample syringe size:

[ Ok ] [ Cancel ]

Yolume Configuration
=

Extended Loop Size: 0.0 w | L Extended Loop Size: |05 5 .

MNeedle size: 15.0 w | L > Meedle size: (150 | L

15.0
Sample syringe size: 100.0pL w \ Sample syringe size:  [30.0 |w
[ ] ] [ Cancel ]

Ok || Cancel |

VYolume Configuration
Volume Configuration- Default Values

and drop-down menu options

Extended Loop Size:  |0.0 w | L
MNeedle size: 15.0 WL

Sample syringe size: ooope W

100,0 pl
250,0 pL
500.0 pL
1000.0 pL

A

el
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Extended Loop 2, el o

to Port 4

Sample Needle
Fitting
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SM-FTN Injection Sequence

S Accumulator

E100.00—| ————d

psi

SE50.00—|

Sample Pressure
24.00 —|

psi
L

Seal Force

Injection Marks

Start

0.00 L ey e e B A Sy W s S s B B B I S e w e
2.00 -1.20 -1.60 -1.40 -1.z0 -1.00 .20 080 .40 .20
Mirtes
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Sample Withdrawal Sequence s
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Flow Diagram- Sample Withdrawal
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Sample Injection Sequence 2, il oo
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Flow Diagram- Inject Mode

FC9 FC10
e
| ™ T2 To Waste
Pressure
Transducer FCT
TO COLUMN

0051D 88

ROM PUMP

INJECT VALVE LS

INJECT POSITION

I FCEB
[ 1]

SAMPLE /
I Wash Ta METERING
SYRINGE

.
I—E T pea Pu mp
Ta 5 I

To Waste %

SAMPLE

]
=

Solenoid g4
Valve Fc4

ULr 7

FC5

Injection
Port

COMPANY CONFIENTIAL — For Internal Use Only © 2011 Waters Corporation. All rights reserved.




e %
8855 Global Training

Injection Sequence Pressure Trace s & vevelopment

QS Accumulator
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Carryover with UV Detection

0.0061 L \
=)
<C
z
h=
2
S
0
Stress Injection @ 2mg/mL
0 000 1st Blank Injection
Carryover = 0.0002%
oo o5 100 1% 200 25 300

Minutes

Excellent carryover performance @ 0.0002% was achieved for Chlorhexidine (a basic and
difficult-to-remove compound) flow-through-needle (SM-FTN) design.
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Needle Installation- Production Units

Notches

Needle Latch

Mounting Cavity
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Needle Routing- Production Units

Guide cover Guide channel

Meedle tubing

Top Foam Cover
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Needle Routing- Production Units B oo
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Injection Volume Recommendations %, i B

15uL needle 0.1 to 10uL 0.2 to 10uL
30uL needle 0.1 to 25puL 0.2 to 25uL
Any needle 50uL Up to 50puL 2 to 50puL

Any needle 100pL Up to 100puL 10 to 100pL
Any needle 250uL Up to 250uL 25 to 250uL
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Sample Compartment Internals
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R-Theta Drive Assembly %, i oo
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R-Theta Coordinated Movement 2 4% I

>
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Sample Compartment 2, i D

Power Switch Plate Selector Switch

Power and Status LEDs Magnetic Door Sensor

Rotary Tray
(Plate Holder)
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Rotary Tray

& Development

Top View Bottom View

T20 Torx Screw Magnets (to secure plates) Guide Pin Hole

COMPANY CONFIENTIAL — For Internal Use Only © 2011 Waters Corporation. All rights reserved.



SARY
A "f'-'._ Global Training
& Development

Theta Drive Assembly (Top View)

= w

Rotary Tray Drive Bearing
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Rotary Tray and Theta Drive Bearing

P A

Theta Drive Bearing
(T20 Torx)

Guide Pin Hole Guide Pin
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Theta Drive Assembly (Bottom View)

B O & Development

Theta Drive Belt
Adjustment Screws

Theta Drive Belt Theta Access Encoder
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Theta Drive Belt Adjustment €7 ) oo

o

Adjust Theta Drive Belt
tension to 7 Ibs force.

e —

a

P —

Alternate adjustment is 3mm displacement with
finger tension here.
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Removing Sample Plates
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Loading Sample Plates
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Sample Compartment Top View 2, i, D
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R-Carriage Assembly

B ol & Development
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Warning: Load Cell wires and Flex Cable Connector are fragile. Handle with care!
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Heater/Cooler Engine 2, i D ———

————
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Heater/Cooler Engine in Foam Support 2, iy B

.___= ?TE'C'I I‘.'\r( Y
—VErSe Cigy, \fltJ:::?:z: }tl' j:iN{ :
: LA
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Sample Compartment Temperature %, Do

Temperature
Probe
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Checking Heater/Cooler Engine Health

A ACQUITY UPLC Console for System none on Mode localhost - [Sample Manaper FTN Interactive Display]

= ACQUITY UIPLL System Control Configure  Mantain Tioubleshool  Help
+ Quaternary Solvert Manag

= Samgple Managet FTH /L—\k T
Irgection 3

Riotary Mechanizm Sj-'nngs Walva Valve COLUMN
+ Colunn ~ opst + ( I",,_LL SN 01913107515726 @
+ PDb Detector Needle e = :

Plats Wixiand Stop Flow

Mairlenance Couners Extansion \\ o O/ Active Freheater —
Logs Loop 50.0
@ Home Lo or 9.8%
0.0 pL power Control
0.5% 50.0 b
Sample s0.0 m
Syninge

Qissterman Solvent
Manage:

“Wwazh Pump E
SAMPLE

| Hasds '

Q System Stalus

e Faom

-
I |
Purge I 45. 7% |
= | o
| % 16 | 223
I o °C Waste

Heater/Cooler Engine power and temperature
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Checking Heater/Cooler Engine Health
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A ACQUITY UPLC Console for System none on Mode localhost - [Sample Manager FTN] g@k@

50.0
50.0

10.6
10.0

22.0

sample

Current:

Injectinns

V4

} Power * [

®

Stop Flow

A

Homia
Realtme

P2
[T 1"}

&)

=/ ALQUITY UPLL System Conrol  Corfigure Maintain - Tioubleshool  Help
+ Quaternany Sobvent Manag
= Samgle Manager FTH
Intesactive Display
Rctary Mechanism
+ Cokumn conditions temperalure
+ PO Detecior
pog Sample Pressure: Calurmn
Hﬂ.’ﬂ el:mers ITNE FTESSLIre: (LR RN
Logs 0 psi
5 I
Injector Yalve: e
Inject
R oo
Sample Temp
.h\_‘-\-‘-
! & |
a System Status E
1100 =
Sample Chamber Heat Sink Temp
1000 =
.L‘-‘-\-‘-‘x
(2] _\_H_H"“‘-\—_
400 —|
L] T T I T T T I T
=20.00 -15.00 1600
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Global Training

Checking Heater/Cooler Engine Health

A ACQUITY UPLC Console for System none on Mode localhost - [Sample Manager FTN]

= ACQUITY LIPLC System Control Configure  Mantain Tioubleshool  Help
+ Quaternary Sobvent Manag
=l S amgle Manager FTH
Intesactive Display
Rotary Mechanizm
+ Cobamn conditions tEmipeEratiune sample @
+ PO Detecior
& Stop Flow
E::‘ . Eramine Sai ||'||r- Pressiire: Coliimm :E X g E CiiFreEnt: ".l":-'-! :
Lugs n psi == ‘ ‘h
Injectinns ¥
amie
Sample 11.5 : »
Injector Yalve: 10.0 ﬂ
| : )
Inject B
TR ] 22.2 & asllimE
#:)
Sample Temg ‘ q;:f;
12.20— O
= i S
(] 3 T
Q System Status J ] Y,
10.490— /,’/
Sample Chamber Heat Sink Temgp I
130 — | /’f’/_——’—\‘_\
o I
I /
——mL_ﬂﬁ
550- /
I||||r|I||l-r||||f|[||1|[||||'||r||'||l||||1 l||||1
500 450 400 -330 -3.00 2.0 =200 -1.50 .00 050
Mirwtes

SM Door Opened for 30 Seconds
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Electrical Interconnect Diagram 2, e Dot
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N Power Supply
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Power Supply 2, il Do

L Tinanise |

AR BN DA TR AN SR 220

EHONOD swbeis
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Power Supply

B O & Development

AC Line Input

ront Panel Power
Switch
(contact closure)

Ground

+24 volts
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SM-FTN PCB Module Assembly

W .
» ‘T"‘_..'“'-.._ F
w 8RR
1] ai s

15
T Bani
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sAlpal

\
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/ CPU2000 3V

/ Control PCB

/ Driver PCB
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CPU2000 3V

J1
Cable to J102 on g J3
Control PCB L To Ethernet
Switch PCB J6
=
L
Lz
L3
o Panasonic
. ] CR2032
; 3V Battery
L {
Mac Address
|} oo000C408209F C

© 2011 Waters Corporation. All rights reserved.
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Control PCB

el

TR

L7
- N e
e W
.
[

P
ey

J25
CPU2000 3V
Connecter

§

]

]
! e e

J102
Cable to J1 on
CPU2000 3V

The function of the Control PCB is to Monitor the sensors and
encoders in the SM-FTN. The Control PCB also drives the CHA via the

QSPI connector as well as providing event and RS232 support.
© 2011 Waters Corporation. All rights reserved
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Driver PCB 2, i DN—

The function of the Driver PCB is to drive most of the motors in the SM-FTN.
Examples of some of the motors are: the Wash Syringe, Metering Syringe,
Metering Syringe Valve Zp, Z and Theta drive motors.
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Cable Connections 2, iy D

UPE 10, Ju I8 J9 97 U4 415 416 J100 J1T  J18 3

WPTIE MITEW RUDSENS JDUCER LEMDETE WENC TMETAENC THETASENS ESBPOWER MSAISVSENS WS SENS

oo, J36 | J37 J38  J39  J40 J41 J42 43 444 )45 JaB  Ja7 LOWER i

MSVMTR METSYRMIR WASHEYRMTR THETAMTH WASHEEL WLAK  STROMS WASHBLN WAEHPAP RN BROMY! SPDRVT CB =

Cable Connections Key
Located below PCB
connectors
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Ethernet Switch PCB = iy Pt

J7- +24 volt supply from
J100 on Control PCB

| |
EEREFRREREY LALTELEREEELE © L) LELEL] ELREENERLEEL) i i [EEL LA RS
. 3 . Ta - - paiil = F o T4

b
2 e h
Serrssrerers Arrensrerens - seresrsndvda | BEddadRdadae L] Wi ddidddadas

J6- Ethernet Connector
to J3 on CPU 2000
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Ethernet Switch PCB % i, P
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Removing the Ethernet Switch €7 ) oo s

The PCB Ethernet Switch PCB can easily be
remove and replaced from the rear of the SM-
FTN by removing the two T20 Torx screws.
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'SM-FTN Rear Connection: S 2 i, Do

CH-A Connector Inject Start and Inject Hold

For HyperTerminal
Diagnostics
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Waters

THE SCIEMCE OF WHAT'S POSSIBLE.”

A ACQUITY UPLC Console for System SMDI_B3_BSM_CM_TUV on Node CPSM_TESTSTACK1 - [Sample Manager DI Interactive Display]

= ACUITY UPLE System
+/ Binary Sokvent Manager

Control  Configure  Mairtasin - Troubleshoot  Help Power @ Run

qﬂ\ Global Training

;g‘ & Development

o Sample Manager DI
[T T Sample Injection
Rotary Mechanism Syringe Valve Walve Q) °] COLUMN ‘
5 TUV Detector opsi % Load b)
+ Column Manager Needle O te)
@ eCord
Plots R Al
Maintenance Counters ; /a
Logs
P 0.0%
pover Contral
0.5% 0.0 ﬂ
Sample s ()
Syringe
Home:
| Binary Solvent
- Manager
‘Wash Pump
a5 SAMPLE E
Room
Puige 0.0%
ﬂ} System Status power *ﬂ
243 17
Off i i aste
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Software Components 2, iy Db

= |Instrument Method Menus
= ACQUITY Console Diagnostics and Control

COMPANY CONFIENTIAL — For Internal Use Only © 2011 Waters Corporation. All rights reserved.



SM Instrument Method- General Tab

Modify ACQUITY Sample Manager Instrument Method E
Fun Time: |6.00 ity

ACOUIT)/ Sample Manager FTN

UPLC®

General ]Data l Dilution] Events]

Solvents Temperature Control
Wazh Solvent Mame: Colurnn: Alarm B and:
N0 | [ 2 T
Purge Solvent M ame: Sample:
|'W'ater j Oif :" T T
Pre-lnject wazh:

[ Loop Offfine:

I—_| mhin

[ Load Ahead

n 380

Post-nject "W ash:

G zEC

Cormrment:

J Advanced... /
] | Cancel |

2|

/

%\ Global Training

& Development

Advanced Settings E

Enable any of the Following options to override the o
automatic behavior,

[ Syringe Draw Rate

Meedle Placement
(From botkom)

[ Air Gaps pre-aspirake

posk-aspirate

P
P
T
T

[ Mo Injection

(0] 4 | Cancel |

COMPANY CONFIENTIAL — For Internal Use Only

\

No Injection

This parameter supports advanced separations
such as high throughput, trapping, and 2D
separations.

The sample manager does not inject sample
from the requested vial, but it performs all
other system operations, including triggering
system modules.

© 2011 Waters Corporation. All rights reserved.




SM Instrument Method- Dilution Tab 2 i, P

5,& & Development

= Sample Dilution Tips
— Use only previously dissolved

samples, without particulates
or solids. ACDUIT)/ Sample Manager FTN Run Time: [6.00 i
— Avoid nonvolatile or salt Gonerd | Data - Dikn | Everts | o
L]
buffers as purge or wash
solvents v Eebe

Meedle placement [from bottam)

4.0 rAm

Dizpenzed Purge Solvent

— Ensure the purge solvent is
similar or identical to your
iIsocratic or initial gradient
solvent conditions, excluding st Dition Deles

buffers. ET———
— Match the wash solvent to the

sample diluent.

uL

:

— Ensure purge solvent and
sample solutions or buffers
are miscible and soluble.

(] 4 Cancel

COMPANY CONFIENTIAL — For Internal Use Only © 2011 Waters Corporation. All rights reserved.



“"\ Global Training

SM Instrument Method- Data Tab ER ) c oo

Modify ACQUITY Sample Manager Instrument Method E

A{:‘OUIT}/ Sample Manager FTN Run Time: [6.50 rin
UPLC*®
General [Data l Dilutiu:un] Events]
Select data channels ta acquire: v Show diagnostics ﬂ
Channel Dezcription

O Sample Preszure  Pressure of sample loop [psi]

O Sample Temp  Temperature of sample manager compartment [7C)
O Column Temp Temperature of column heater compartment [*C]
O Room Temp Temperature of air intake of zample manager [*C]
O 5Seal Force Seal Force [%]

[ Pieheater Temp  Temperature of active preheater, i present [°C]

] | Cancel
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SM Instrument Method- Events Tab G covar g

o i
2 & Development

A{:‘OUIT}/ Sample Manager FTN Run Time: [6.00 rin

UPFLC®

General] Data ] Dilution Events l

[v Burn Events El

Time Event Action -
(rmin}
1 | [~
z Sample Tempersture
3 Column Temperature
4 Sample Temperature Off
z Column Temperature OFf
E
7
g
9
10 ~|

OF. | Canicel |
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SM-FTN Interactive Display Menu

A ACQUITY UPLC Console for System none on Mode localhost - [Sample Manaper FTN Interactive Display]

+ Quaternany Sobvent Manag

= Samgle Manager FTH
Rctary Mechanism

+i Columin

= ACQUITY UPLL System Conrol  Corfigure Maintain - Tioubleshool  Help

%\ Global Training

& Development

+ PO Detecior
Plats

Mamenance Courters
Logs

IZJ System Stalus

Purge \ Wash .r*l'\

X

& Power
Saingle Irpection ,l“‘"_"‘
Synnge Valve Valve COLUMN
gillliy, 0 psi & '[|'|||_|_|_ SHNODI913107515726
MNeedle ) " -
2 aCord l
Esdansion bt
Loop 45.2
8 100.0...
& 1 ’ C
o 0.0 pL E o
0.5%a 40.6
Saigle 50.0
Syinge
Qusstemans Solvent
Marusge:
Hoom
18.T%
power
23.2 221
1000 “C Waste

Stop Flow

2

Coritral
(A

Homg
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%%\ Global Training

SM-FTN Interactive Display Menu B ) - e

R-Carriage Sensor Indicators

A ACQUITY UPLC Consale for System none on Node localhost - T5amrle Manaper FTN Rotary Mechanism]

— ACTQLITY LPLE Spstam 1
Contral  Configuwe  Manta oublgetfBol  Help "
= [uatemary Sobvent banag @ Power & Run

Interactive Dizplay 47T

Pasfoamance A RRRT z

- Sample Manager FTN v

Interactive Display oy
= Columrn [ L

Coban OC T+

Batch QC

Caie and Use
+ PDA Detector
Plads
Mantenance Counters
Logs

Q Syslem Statuz

Sample Manager FTM:

*p

Drain Wash

O =

[ Fur Time: 0.0 min ':-I
0.0
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SM-FTN Maintain Menu

A ACOLITY UPLEC Consala far System none on Mode localbost - [Semple Manager FTN]

= ACOUITY LIPLL System Cantiol  Configuel | Maniain | Tioubkethost  Heln
+ Dusteinay Sohvenl Mansg
£ 5 ample Manags FTH | Chaaclenzes neede seal |
+ Calumn l Fieplace: L I
4 POA Detechn I Calibeate nesdls Z aus l
Plals conditinms amiple
e Co 3 I Calbrste motaty bay.
L Calbrate B asz
i wumple Precsur CiErFent: Ve
MNeadie zeal readinezs best I
0 Lo Le=ak best
I I Injeckimns
Digable matorz
B I i [
i
Load I Fess nechon count I
I Liasle lag enfry.. I

Sample Temp

' Pjuﬂ’l"rlm 0 LI‘.l Ft\‘,’ﬁ»fl““‘l”_
P b u

A . Ar! A
" ,ﬂl’kjml“"ﬁ. W‘AFLWILJJL L‘F l,‘p' }Jn MV

a Syslem Slalus

Home:

3)

Faslime

[

(TP

Zample Chamber Heal Sink Temp

istat e -

" i Part ShopPro - Imag... | g Masslyns - Yves - 15,

igradientperformance, ..
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%

A

Z-Needle Calibration 2, i, D

Calibrate Meedle 7 Axis

Keypad Displacement per keystroke:

l[:-}El.lrnrn Ql.Dmm

Results

Z offset: mm

[ Mantzn | Tioubkeshoot  Help
Chaiacteize readls seal..
Replace
Caltwale neede £ am
Calibeale otary hiay
Calbeale B asiz
Meedis seal imadiness besk
Lsak hag
Disable molais...

Pk rieasdle and injaclion valve
Flezal inpsction court

Creale log entip
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% Global Training

Characterize Needle Seal

W zaral zari | Tiouinkchont  Help

e Characterize Needle Seal Characterize Needle Seal
Replacs k

Calbesle needs 2 s
Caibwale rotaiy hiay
Calbeale B aiz Run time: Run time:
Mesdle seal iesdres s b=sk N
| ' 0.0
Drizable molors... [ Results 5> ] I Close ]
Pk rvsadls and inisclion valve [ << Results l [ Close ]
Flezal inpsction court Results
el
d ...
| B Passed: Yes
i} ( Seal Constant: 9 64 N/mm
- 1 J Distance To Seal: 58.0 mm
Foot Dffset: 1.4 mm
.
Seal Force
38.00 -
il E
[ ]
e ]
/ SE=c .
00— T O 1 L L— L T T T T T T | T L— T T ] T T T
=2.20 =2.00 -1.20 -1.60 -1.40 -1.20 -1.00 .80 .60 0.40

Minutes
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Global Training

Needle Seal Readiness Test

W zaril zari | Tioiinkchost  Help

I ———
Fleplacs b Before starting this test, please establish an appropriate

Caliesle nzedle 2 sum pump flow and pressure.

Calibeale matany hiay

Calbeale B asiz
Meedis seal imadiness besk > Run time:
™ i 0.0 kin
E— 0 [D \ << Results I Start |
Disable molors...

Pk peeedla and inection valve Close |

Resal FipEndn COLET
Results
Creale log entip

Frint... |

Passed:

25M System Pressure

Pressure Difference: psi

3430.00—

Flow: ml/min

] A

- - = e e e Il R il i

The pressure difference is measured between
section A and B above.

pzi

The test registers a Pass if the delta
pressure difference between section A
and B is a positive value.

Section A is measured in the region above where
the flow is bypassing the Needle and seal (inject
. valve in load position).

Section B is measured after the flow is routed
- back through the Needle and seal (inject valve in
inject position).

4750 00— :

|
-1.50 -1.40 -1.30 -1.20 -1.10 -1.00 0.30 020 .70
Mirtes
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'—‘\ Global Training

Needle Seal Readiness Test- Failed

Needle Seal Readiness Test

Before starting this test, please establish an appropriate
pump flow and pressure.
Run time:
0.0 M i .
a0 - l << Resuks J [ Start l
| Closs
Hesults
| Frint
Passed: Na
Pressure Rifference: =136 psi
Fhow: 0. 80 i/ rndm
25EM Svystem Pressure A
EFF0.00—
- - /
D‘ -
BS54 00— | T T T | T T T | T T T I T T T | T T T | T T T | T T T | T T T | T T T | T T T
-2.00 -1.80 -1.60 -1.40 -1.20 -1.00 Q.80 EIR-1] .40 .20

kinutes
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Needle Seal Readiness Test- Bad Fail 2 i i

Maadie Seal Readiness [osi

Bafore starting this test, please establish an appropriate
pump flow and pressure.
Foun Eirmes:
LL nosn ) [<cRens | St | This is a symptom of a broken Seal Extension Tube
or failed needle seal among other possibilities.
Clos= | There is virtually no back pressure being generated
in the system until the inject valve is switched to
— P the load position.
Finl... |
Passad: Mo
Pressure Diflerence; ~J4E6T psi
Flows: 0.30 il rmim
25h System Pressure
JE00.0— A
7 5
-ZDDD T I T T T T I T T T T I T T T T I T T T T I T T T T I T T
=3.00 -2.50 =2.00 -1.50 -1.00 H0.50

irtes

COMPANY CONFIENTIAL — For Internal Use Only © 2011 Waters Corporation. All rights reserved.




Running the System Leak Test

Les

est

Farameters‘ Status| Results \

Pressure Solvent End Point

Accumulator: - psi (o () ¥ent Yalve

Primary: 7000 psi B (%) Column (Active Pre-heater Outlet)
e ;r:;l:.lde sample Manager Needle and
DO
[] Prime

Retry the test if it fails, up to a maximum of El additional attempts.

\‘E) Please plug the outlet of the

active pre-heater, then press OK.

Ok 1 [ Cancel

[ [ooe |

Parameters | Status  Results|

Accumulator Primary
Resul:  Passed Passed
Leak Rate: 15 nL/min 18 nL/min
Maximum Pressure: 9017 psi 7022 psi
Percent of Stroke: 12 % 8 %
Compressed Yolume: 7 uL 4 uL
Compression Attempts: 1 1

Test Attempts: 1

For Internal Use Only

COMPANY CONFIENTI

7 AR
e “-. Global Training

W

& Development

Parameters 5I:al:us| Results|

Accumulator Primary Test Attempt: 1
Leak Rate {nL/min): 31 1] Previous
Result:
Pressure {psi): 9000 11
GEM Primary
z 15.00—
0.00—
CIEM Accumulatar
. 000.0—]
] E
g s /
o o0p- -
‘£ S Primary Leak Rate
£ 1500
]
= _: \
000 =
= QSN Accumulator Leak Rate
£ 12000
]
= - M
e T T e T
500 -4.50 -4.00 -3.50 =300 -2.50 -2.00 -1.50 -1.00 -01.50
Minutes
Run Time: .
O ) oo lea e
monitoring leak rate
0.0

2,

Realtime

()

()
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Rotary Tray Calibration Pin Q) s

Calibration Pin
is located in
SM door foam
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Calibrate Rotary Tray

& Development

Calibrate Rotary Tray

Maintain | Tiocubkshoot  Help | Sien 1 af 3
Chanacheize readis seal
Replacs ¥

Remove Plate 1.

WARNING: Keep clear. Mechanism will begin moving when you

Coftantn hoodie: 2 S press Continue.

Calibeale matany hiay

\ 4

Calbeale B asiz
Meedis seal imadiness besk
Leak batl

|
Disable molors...
R eal inpaction count

Creale log enty Tray is moved manually Qallbratlo_n Pin is inserted
into the lined up holes to

until these holes line up. lock the location
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Implementation of R-Calibration

=  Compensated for accurate needle
positioning with 384 wellplates

= R-Calibration
— Analogous to the X-Y calibration of

the ACQUITY Sample Manager Vel width
o But only one axis v ~
= Calibration in user diagnostics ,n
= Basic description of routine:
— Insert calibration pin in calibration —] 1/2 the total clearance
hole on platter as shown | = 0.038"
— The calibration pin has a small N -/
hole in the tip ._,l Puncture Neadle

— Using diagnostics controls, move " Dlameter

the needle back and forth until it
lines up with the hole

— Save calibration
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Implementation of R-Calibration

W zaral zari | Tiouinkchont  Help

Chalacheize readls seal Callbrate R Axis

Replacs ¥

Evymanl Dispilan evnend e keyadnnke:
Caltesle n=ede 2 s @l Ddonn
Calibeale matany hiay

Cafteate B auiz Shat:

Meedis seal imadiness besk
Leak hagl

v

Close:

Y ol
Dizable molors... R sailin

Pk risadle and injection valve R oot G
R eal inpaction court

Creale log entip

a WARKRG: S mils pAl e b roavine] phien Fhis arinn & eooepk ed. Keep rieme al rharshe,
Ta avuard mechanecal Tabane, o | Pt slaod bz raneeasl.

The calhration pin shrakd be inplace

Tarsd
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Implementation of R-Calibration

Calbrate R Axis

Erymaul Displen evnend per keysdnoke:

—_— Gttt mm  Cad0mm

[+R. =8
[_z 1 Loz
Clcse:
He sl

R offs: i

Calibrate R Axis

Keypad Displacement per keystroke:
Cinamm  (5)1.0mm

[ Calibrate l | Save ‘

R offset: -0.84 mm Frirt....

JResults
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