THE SCIENCE OF WHAT'S POSSIBLE."

ACQUITY™ UPLC PDA
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ACQUITY UPLC PDA

= Wavelength Range 190-500nm

= Light Source D2 High
Brightness

= Light Guided Flowcell
= Data rates up to 80 Hz.

= Noise specifications as low as
10 pAU with a medium shunt
cell installed.

m Refer to the Service Note.

“Waters ACQUITY UPLC PDA
Detector Specifications Sheet”
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PDA Specifications

= Wavelength Range 190- 500 nm

= Optical Resolution 1.2 nm

= Light Source D2 High Brightness

= Wavelength Accuracy + 1.0 nm

= Noise 10 pAU (dry) 14 pAU (wet)
= Drift 1000 pAU/hr (dry and wet)

= Software Compatibility
— Empower 2
— Empower 1154, Service Pack “I1”
— MassLynx 4.1

= Simultaneous 3D and 2D collection
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ACQUITY PDA eA Detector Features

= Extended wavelength range = 2D functions
from 190 - 800 nm — Wavelength subtraction
= Excellent Sensitivity — Wavelength addition
— 15 pAU — Ratio
= Superior Linearity — Reference Compensation
= Light Guided Flow cell = Ethernet Connectivity
= Lamp Optimization = Higher Data Rates
= Spectral Exposure = Independent optimization of
Optimization time constant and data rate
= Simultaneous 2D & 3D = Console control
= Reference Wavelength = Leak Sensors

Compensation
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ACQUITY PDA eA Detector Specifications

= Wavelength Range: 190 - 800 nm
= Optical Resolution: 1.2 nm
= Photodiodes: 512
= Digital Resolution: 1.2nm/pixel
= Wavelength Accuracy: £ 1.0 nm
= Wavelength repeatability: £ 0.1 nm
= Noise:
— 15 pAU, analytical flow cell(shunt cell)
= Drift <1000 pAU/hr /°C
= Linearity Range: < 5% at 2.0 AU, Propylparaben, at 257 nm
= Data Acquisition: Up to 80 Hz
= Simultaneous 3D and 2D collection
= |eak Sensors Standard
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Optics Assembly Light Path
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Flow Cells

= The flow_ ce!l is ordered as a
separate line item.

= Light Guided Flow Cells
— Analytical, 500nl,10mm path
length
o Part number 205015017
— High Sensitivity, 2400nl, 25mm
path length
o Part Number 205015019

m Critical to the performance of
UPLC

= Specially designed flow cells

— Very expensive and no serviceable
components

— Replace complete flow cell only.

— Looking towards a refurbish cell
program for the future.

= CAUTION: To ensure optimum performance
of your Light-Guiding Flow Cell, make certain
that eluent is flowing before powering-on the
detector. If power is on for communications
purposes before the eluent is flowing, we
recommend turning off the lamp
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Flow Cell Shunt

Medium SHUNT cell
— used as a diagnostic tool

A substitute for the flow cell
which allows transmission
of light without liquid.

The  shunt transmits
approximately the same
arrlllount of light as a flow
cell.

Part Number 700002874

Back Pressure
Regulator
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Flow Cell Considerations

Flow cell considerations and topics to train the user on.

— Proper Maintenance of the Flow cell
o Flushing the detector
o Maintaining the flow cell

o Flushing the flow cell
« Reverse flushing the flow cell
- Replacing the flow cell

— Refer to the ACQUITY UPLC PDA Getting Started Guide.

o 71500108703 rev. A
- Read in chapter 1, Light Guiding flow cell principles

o Or at the Connections Elite site for all these topics and
procedures.
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Light Guided Flow Cell- Usage Guidelines

= LG Flow cells are quite expensive (~$2500 STD cost)

= A lot of flow cells are being returned due to damage and
misuse

= Itis very important that we educate the customer on the
proper care and use of the flow cells

= See document 71500172306- Usage Guidelines
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General Guidelines

= For extended storage, flush the flow cell with pure organic
solvent and cap the inlet and outlet ports.

= Do not power-on, operate, or ignite the lamp of the
detector when there is no flow through the cell, or when the
flow cell is dry.

= Flush new columns for 15 minutes before connecting the
flow cell
— minimizes contaminants that can leave deposits on the flow

cell’s walls.

= If the lamp intensity is so low that the noise is unacceptable
for your method, consult the maintenance section of the
latest revision of the ACQUITY UPLC System Operator’s
Guide.
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Shutdown Considerations for LG flow cells

= Downtime less than 24 hours-

1. Continue to pump mobile phase through the flow cell. You can
reduce the flow rate to conserve solvent.

2. Extinguish the detector lamp.
= Downtime more than 24 hours-
1. Extinguish the detector lamp.

2. Flush the flow cell with water.

3. Flush the flow cell with pure organic solvent (such as
methanol or acetonitrile).

4. Power off the system.

5. Cap the inlet and outlet ports of the flow cell to preserve the
cleanliness of the Teflon AF.
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PM Kit

= D2 is a special High Brightness Lamp.

— More light throughput enabling the electronics to run at low noise
levels producing maximum signal to noise ratio.

— Lamp Warranty is 2000 hours or 1 year, which ever comes first
= Pre-aligned and customer installable.
= PM Kit

— contains the D2

— 201000186
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Component Layout

Low Voltage

Lamp Power Supply

= Emissions considerations Power Supply
= Isolated compartments

= New Power Supplies and PCBs

— DC Low Voltage Power Supply
+5vdc,+24vdc, and +/-15vdc

— Part Number 700002553
= Lamp Power Supply for High
Brightness D2
— Part Number 700002785
= Instrument Fan
— Part Number 441000617

PU 2000 PC o y
Charge Amp LB =1 - 200 PLE Personality PC8
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LV Power Supply

CAUTION
+55V live on this bracket

J1

J3

B, +5V Adjust
(R43)
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LV Power Supply Pinouts

LVPS
Capacitor
Label

COMPANY CONFIDENTIAL - For Internal Use Only

LVPS Pinouts
Location Description Wire Color

| 1 Connector

Fin 5 AC Line Brown

Fin 4
Pin 3 AC Noutral Blue

Fin 2

Pin 1 AC Caround GraanYellow

| J3 Connector

Pin 13 +15Vdc fallow
Pin 12 Key emply

Pin 11 -15%Wdc Wiokat

| Pin 10 ermply

Fin 9 +24Vdc Orange
Pin & +24vdc Orange
P 7 Comman Black
"Pin & Comman Black
Pin & Comman Black
Pin 4 Comman Black
Pin 3 +5\dc Red
Fin 2 +5Wdc Red
Pin 1 +E\dc Red
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Lamp Power Supply
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Lamp Power Supply Connections

High Brightness Lamp Power Supply Connections

Channel # Terminal # Connection Function
CH1 1 Input Power Supply +24%dc Input Supply
+2dN e - 10% Side
CH1 2 Inpul Power Supply + 24 de Returmn
+24%dc Return Grownd Side
{araund
ChM2 1 Signal Input + SWide External Control
{+] +5Wde Lamp Turm O
0 Wdc Lamp lgnite
CH2 2 Signal Input +5Vdc External Contral
Returm (=) +5vde Larmp Turm QR
0'%dc Lamp Ignite
Ch2 3 Display Light {+) Lamp Status Signa
L 4 Lhsplay Lghd (=) Larmp Staius Sgna
CH3 AR Lamg Anode Anode Cutput
CMH3 AP Lamp Auxiliary Triggar Cutput
Electrode
Chd Heat Lamg Filameni Heater Cutput
Chd Eround Lamg Filarman MO
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PDA Personality PCB

= Acquity PDA Personality PCB
— Part Number 700002784
= CPU 2000 AN
— Part Number 700001518 :
= The Personality/CPU
connects:
— Charge Amp Interface
— Lamp Control
— User Interface
— Thermal sensor
— Filter Wheel

Rear of Chassis Personality PCB

CPU 2000 PCB
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CPU 2000 Battery

| = Il qfe |
Hl-) g 88 220

Battery Pin 1 Location marker

V BAT - [ Negative Voltage
V BAT + | Positive Voltage

Battery should be removed with a Dip Extractor tool
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Personality PCB in Bracket

2000/Personality PCB

U
e of CP es Out)

Sid
Rear Assembly (Fac

‘w
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Charge Amp Board

= The Charge Amp board
interfaces the Photo Diode
Array assembly to the
personality board.

= Provides signal conditioning
and A/D conversion services.

= At the end of each Exposure Rt
Time it is activated to readout JEH! " e
the PDA and send the pixel PEEETTI TS
data to the personality board.
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Photo Diode Array

= Photo Diode Array

— A vector of light sensitive
diodes.

— In this detector there are 512
diodes sensitive to light.

= The ACQUITY PDA is specified
from 190-500nm

= The ACQUITY eA PDA is
specified from 190-800nm

PDA #700002783
e\ PDA #700004034

COMPANY CONFIDENTIAL - For Internal Use Only © 2011 Waters Corporation. All rights reserved.



Example of Energy Spectrum

Exposure time:

¥ Continuous read

| Subtract dark current

—Shutter Position

{* Open

" Closed

" Erbium

" U¥ blocking {< 210nm)

FRead

Cloze

—Energy ¥alue

W avelengthinm]

Wavelength: ([230.1264 » | nm
Yalue: 95495 counts
Results i
X Axis
i+ Wavelength
Eneroy
100000.0— ~ Pinel
% .
= il
= _
Lol 4
EDDD'D_llllllll |||II|||||II|||||II|
200.00 230,00 300,00 350.00 400,00 450,00 00,00
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Detector Operation

PDA detector instrument parameters:
# SystemfAdminfstrator - Instrument Meibod Editor

The Detector verifies
calibration at

Hle Fob Yiew Help
each 0]8] 3% hoouiy Aoouty|
power up ACGEM | . MO FOA
Acouity Poa Detector i
u Veriinng DetECtor beneral .:I']ﬂml:-ﬂnacqﬂiﬂﬁmﬂ
. I LawpOr o
Operation i 2
¥ Erchl: G Dala;

E—

A Range

Creating Test Methods o

A0 amo Lnn i1l

12 =| i

Sampling Fate: Fiter Time Coratasr

ra i poarkdser M rarad ll |

Eaposse Time
ey Likn

w | mper
[T Liss LI hlscking fibes [helione 71 0nm)

Commert

[Dizlast Methoc

Ready
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THE SCIENCE OF WHAT'S POSSIBLE."

PDA and eA PDA Instrument Methods
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General Tab

Ty ewPDA_Beta6_only in C12Lilly2 el ambdaBetab on COLOSSUS_LILLY2 as Admin/Admi...

File Edit Wew Help
Ju ]
D (=] &% quity Acoui Uit
peroror Bl omP' |l ¥ ewPDA_Beta6_only in C12Lilly2_elambdaBeta6 on COLOSSUS_LILLY2 as Admin/Admi... [= |[E]fX]
ACQPDA  ACO-SM N File Edit Yiew Help
, D[] &% |n2| [Acouity Acguity| A
ACQUWY PDA eh Detector #os [l samele || ¥ ewPDA_Beta_only in C12Lilly2_elambdaBeta6 on COLOSSUS_LILLY2 as Admin/Admi... (2 |(8][X]
DR Detector Manager i TR e —
% o Filz  Edit  Yiew Help
General l 2D Ehannels] Analog Dut] Events] ACQPDA  ACQSM |
= = . - .
W Lamp On D[] &% W2 [Acouity Acguity| Acou
i (BMI’Y
¥ Enable 3D Data ACOU'W PDA e Detector percrtor [l vansaer |l Sovett
ACQ-PDA ACQ-5M ACO-B5M
7', Range: 200 i ta |— General ] 2D Ehannels] Analog Dut] Events]
. V¥ Lamp On . -
Resolution: 1.2 | nm ACOUlTy PDA e,;‘ Detector
[V Enable 30 Data ia Forr
Sampling Rate: Filter Time Constant: s Fiange: 00 n to |' General l 20 Ehannels] Analog Dut ] Events]
~ | points/zec Momnal = W Lamp On ?
Resolution: 1.2 | nm
W Interpalate 2nd arder filker [340nm] Begion ™ IV Enable 30 Data
™ Use UV blacking filter (below 210km) Sampling Flate: Filter Tirme Constant: A Range: 0o to 798 nm
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blacking filter (below 210nm) Sampling F ate: Filter Time Constant: E=posure Time:
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Comment:
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2D Channels

= Absorbance

= Absorbance Compensation
— CO m pe n Sa tl O n Refe re n Ce iy ewPDA_Beta6_only in C12Lilly2_elambdaBetat on COLOSSUS_LILLY 2 as AdminfAdmi... g@@

File Edit Wiew Help

= Maxplot O|c{el| B[] [Acouy Acouty| Aoouity
H De:E:tnr r-:jéﬂgl:r r??.'?’g’&,-
= Wavelength subtraction e Bl B

= Wavelength addition Acouity Ppa eh Detector

General 20 Channels ]Analog Dut] Events]

= Ratio ) 2
W Channel1 |Absorbance ][5 [12 =] nmresotion
¥ Channel2 [absobance MBF =] [245 [1z =] rmiesolution
¥ Channel 3 |Absorbance ~| 280 [12 =] rmresolution
W Channel 4 [&bsorbance -Compense «|  [260 [48  =| nmresoution
W Channel5 |MasPlt =
M Channel€ |Difference | [z - fe0
¥ Channel 7 [Sum T
W Channel8 |Ratio | froo F |e00 (0010 min Al
A Start A End
Compensation Reference |700 |80 o
-
4 |

Ready
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ACQUITY 2996 PDA Detector

PDA Detector

Ultra Parformance LC
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ACQUITY 2996 PDA Detector

= This is a 2996 CapLC Detector with a New ACQUITY Chassis
= New 500nl 10mm path length flow cell
= Low flow and std flow cells are available.

= This is the only component of the system That will require
IEEE to Ethernet converter box.(Empower only, Mass Lynx
systems will use the GPIB)

= Use spares list for 2996 CapLC Detector
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IEEE to Ethernet converter

NATION
y‘NSTRUn:éNTS i

I
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Inject start cable needed
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Flow cell (inner)
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Back Pressure Regulator

= Maintains a constant 250 psi
of back pressure on the flow
cell From Detector /7

= Reduces band spreading Outet 7/

= Not used with a Mass
Spectrometer

= Used with both detector
models.

To Waste
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Things to know

= You will need flow in order for the Detector to pass start up
diagnostics.

= Although the detector uses a IEEE to Ethernet converter it is still a
IEEE device. The converter must be configured with a ethernet
address. The use of this converter enables us to collect data at 20
hz.

= The Diagnostics are accessed the same way a 2996 diagnostics
are accessed and work the same way, Through Empower or
through the Empower Bin Directory.

= Flow cell not repairable.
= Inject start cable must be used for the PDA only!

= A small PCB has been added to the design to mimic the
Red/Green LED pattern that is used by the TUV. The LED on the
left is now a power on indicator, Not a Lamp on as in the CapLC
2996.
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LED chart

= |eft LED- Green when power is on
= Right LED- Flashing green during boot up
= Right LED- Flashing red is a confidence test failure

= Right LED- Solid red is a major failure, No communication
to the Detector is possible
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PDA optics

= Modular optic bench design. Unlike the standard 2996, This
bench consists of two castings. (see Light path for details)

= Utilization of fiber optic cables defines the focusing
capabilities or the optic design minimizing stray light
problems

= The design is identical to the Waters CapLC 2996 Detector.

= Like all 2996 detectors, the optic bench is calibrated with a
mercury lamp. The lambda numbers are put on a label on
the bench casting. These numbers must be re-entered
when the CPU is replaced.
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Bench coefficients
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