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Introduction

In this guide

This installation guide is designed to help users install the RC.NET-based driver for the Waters 3465
ECD for use with Empower 3 CDS software.

For further information regarding the Waters 3465 ECD, please refer to the User’s Guide that was
originally shipped with the unit.
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Terms and Abbreviations

Terms and Abbreviations used in this document

Term Description

ECD Electrochemical Detection

CDS Chromatography Data System

RC.NET An Instrument Driver Control Framework developed by Agilent, also known as ‘ICF’
ICFSL Agilent Instrument Control Framework (ICF) Support Layer for Waters instruments




Introduction

1. Introduction

This user guide covers the installation and operation of the Waters 3465 ECD control driver for
Empower CDS. The driver has been developed by Antec Scientific and supplied to Waters
Corporation for distribution with Empower CDS.

Version history

Date version Empower CDS | OS description

3/3/2021 1.3.1.21054 3 Win 10 Pro Initial release

5/21/2021 1.3.2.21140 3 Win 10 Pro Update

10/7/2021 1.3.3.21278 3 Win 10 Pro Addition of external trigger

2/2/2023 1.3.4.22342 3 Win 10 Pro New installer requirements

4/25/2024 1.3.5.24116 3 Win 10 Pro New WICF 4.0, fix for SVT
not showing driver

Software platform prerequisites
Empower 3 CDS
Agilent support layer for Waters ICFSL 3.7

Supported instruments
Waters 3465 ECD with FW 1.09 (and newer)

Supported OS
Windows 10 Professional 64/32 bits, language English only, regional settings: US English.

Driver licensing
The following 3 licenses should be in place for successful installation and operation.

1. Empower 3 license, extended with
2. Empower 3 Agilent LC Control License

In addition to the software licenses, a Waters 3465 ECD has a factory set license bit. Before
attempting to install the ECD driver for Empower, start the Waters Licensing Wizard and check for
the appropriate licenses to be activated.

B= Waters Licensing Wizard : — O W
Wizard Tasks Activate Licenses: License Activation Complete

The following licenses have been successfully activated.

Register Licenses

4 [Empower 3 Perscnal Base License] User Licenses: 5 System Licenses: 1 Serial Moz
. . [Empower 3 System Control License Pack] System Licenses: 1 Serial No
Activate Licenses

[Empower 3 Named User License Pack] User Licenses: 5 Serial Mo:
[Empower 3 SystemsQT License] Serial MNo: Exp. Date:
4 [Empower 3 Agilent LC Control] Serial No:
Deactivate Licenses [Empower 3 Agilent LC Ctrl License Pack] System Licenses: 1 Serial No

Show Licenses

<< Back H Finish
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2. Installation

The Waters 3465 ECD device driver for Empower can be downloaded from Antec’s website.
Download and unzip the files from the package and follow these steps.

1. Logon to the PC with a local Administrator account and privileges.
2. In case Empower CDS is running, close it, restart the PC and login again. It is important that
Empower is not running, and no services are locking any files.
3. De-install previous versions of the driver before attempting an installation.
4. Unzip the downloaded file and start the executable W3465_Empower_x_x_x_x.msi.
5. Follow the installation instructions on the PC screen.
jﬁl RC.Met ECD Driver for Agilent |CF Setup — >

Welcome to the RC.Net ECD Driver for
Agilent ICF Setup Wizard

The Setup Wizard allows you to change the way RC.Met ECD
Driver for Agilent ICF features are installed on your
computer or to remaove it from your computer, Click Mext to
continue or Cancel to exit the Setup Wizard.

Back Cancel

Verify the driver installation
To verify the driver installation was successful, run the Software Verification Tool to obtain a report.

1

Go to Start > All Programs > Agilent Technologies > Software Verification Tool.

2 Check for a PASS in the report, and ensure that the Waters 3465 ECD driver entry is present.

Note: when upgrading from a previous version of the driver, restarting the PC is necessary before
starting Empower.


https://antecscientific.com/driver-for-empower.
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Connect the ECD to the PC
Follow the instructions from the ECD user manual to connect the instrument to the PC. The device
can be connected through LAN. The procedure for USB connection is not described here.

Note:

1. USB connection is only possible after first creating a LAN device in the Agilent
PreConfiguration tool. The procedure requires a few additional steps and will be described in
a Knowledge base paper on our website.

2. When switching between USB and LAN cable, always take out the cable that is not being
used. The ECD must be switched off/on. Apply only one cable at a time, to avoid initializing a
port that is not being used!

ECD device driver

The ECD device driver has three sections: Configuration, Method and Status. The ECD configuration
is accessed from the CDS Control Panel, the Method and Status menu is accessible after 'Launch' of
an instrument with the ECD.

Configuration: parameters are the connection port, serial numbers, valve present, CRC checksum,
and units. These are parameters that are not likely to change much between methods.

Method: parameters are all operational settings such as measurement mode, range, potential and
so on. These parameters are usually different for each new method.

Status: reflects the relevant device parameters actual status.
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3. Configuration

To install and create a new system with the Waters 3465 ECD, a few things have to be taken care of
in advance.

1. First, the ECD must be added to the Waters DHCP Server Configuration.
2. Second, the ECD must be configured using the Agilent PreConfiguration tool.

When done, the HPLC system can be configured in the Configuration Manager.

Best match
| Waters DHCP Server Y]
Configuration.exe - Shortcut [F]
App

Waters DHCP Server Configuration.exe -
Shortcut

App

' Open
CO Run a5 administrator

[ open file location

O Waters DHCP  &——

One way to locate the Waters DHCP Server Configuration program is by entering the name in
‘Search’ in the Windows task bar.

Note:

In case of installation with version of ICFSL < 3.7, the driver must be installed as “AgilentLC” type
device. The “W3465” device type is only working from ICFSL version 3.7 and newer.



Configuration

Waters DHCP Server Configuration — ECD with IP set to ‘DHCP’

The Waters 3465 ECD is normally delivered with IP address set to ‘DHCP’. This means the device will
receive the IP address from the Waters DHCP server. In order to make the server to assign an IP

address, the MAC address range must be filled in first.

1. Start the Waters DHCP server, go to menu: Server/MAC address config

2. Enter 00 80 A3 and company name

#i6 Waters DHCP Server Configuration
File = Server Help

Configuration Wizard... 3
o M@: Address Configuration...
17 TN
17 i psm
172.16,0.3 00-00-C4-FF-2C-30 eSATIN
172.16.0.5 00-80-AF-AC-3B-CF  AgilentiC

Name
C20FTPG0SG
C2005P493A
C20ESTD912
17530008

192.168.0.23 Enter MAC Address

X

Enter the first half of the MAC address you want to add [example: if
AL address i 00-00-C4-00-00-01, enter 00 00 C4):

-[=0]-
Carmpany [optional);
Cahcel

3. Click OK to store the information.

4. Switch off/on the ECD, this resets the IP address of the ECD

5. Note that the address is now visible in the DHCP server. You may notice that the type is

missing and the name is not correct.

iy Waters DHCP Server Cenfiguration
File Server Help

IF Address MAC Address

172.16.0.2 00-00-C4-0C-1F-30
172.16.0.4 00-00-C4-0C-23-5C
172.16.0.3 00-00-C4-FF-2C-30

Type
ACQ-FTN
ACQ-Q5M
eSATIN

Mame

C20FTPa09G
C2005P4334
C20E5T0S12

172.16.0.7 00-80-A3-C9-EA-63
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6. Double click on the new device, and fill in the type “W3465” and serial number and store
the information.
7. Continue with the next step (Agilent preConfigurator).

#iy Waters DHCP Server Configuration — .
File Server Help

IP Address MAC Address Type Mame
172.16.0.2 00-00-C4-0C-1F-30 ACQ-FTN C20FTPE09G
172.16.0.4 00-00-C4-0C-23-5C ACQ-05M C2005P493A
172.16.0.3 00-00-Ca4-FF-2C-50 eSATIN C20ESTO912
172.16.0.7 00-80-A3-CO9-EA-G3 CC9EALT
| Edit IP Address *
| |
| |
|
| IP Address 172 . 16 . 0 . 7 ;
|
MAC Address 00 - 80 - A3 - C9 - EA|- 63
Instrument Type 3465 R
Serial Number/ C21346422H
Unique Mame
oK Cancel
i Waters DHCP Server Configuration — >
File Server Help
IF Address MAC Address Type Mame
172.16.0.2 00-00-C4-0C-1F-30 ACQFTH C20FTPa09G
172.16.0.3 00-00-C4-0C-23-5C ACQ-Q5M C2005P493A
172.16.0.5 00-80-A3-AC-3B-CF W3465 17530008

*In case of installation with version of ICFSL < 3.7, the driver must be installed as “AgilentLC” type device. The “W3465”
device type is only working from ICFSL version 3.7 and newer.
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Waters DHCP Server Configuration — ECD with fixed IP

In case the Waters ECD is set with a fixed IP address, the information must be entered manually in
the DHCP server configuration.

1. Note the Waters 3465 IP address and MAC address.
2. Start the Waters DHCP Server and enter the required information for the ECD.
3. The ECD driver is using the Agilent ICF support layer, it is type “W3465”.%)

#ih Waters DHCP Server Configuration - d
File Server Help

IP Address MAC Address Type MName

172.16.0.2 00-00-C4-0C-1F-30 ACQ-FTN C20FTPAOSG
172.16.0.4 00-00-C4-0C-23-5C ACQ-QSM C20Q5P433A
172,16.0.3 00-00-C4-FF-2C-50 eSATIN C20ESTO912

00-80-A3-CS-EA-63

IP Address 172 . 16 . 0 . 7 i

| MAC Address

Instrument Type

Serial Mumber

Unigue Mame C21346422H

oK Cancel

In case the fixed IP address or MAC address is not available, start a tool to scan for connected
devices to the PC. This can be done for example, by using the Windows Command Prompt “arp -a”
command. This lists all connected network adapters and devices with the MAC address. Compare
with/without the ECD connected. First, the ECD must be connected by LAN cable to the PC. Then
switch on the ECD. Switching on the ECD without first connecting the LAN cable will not work!

BN Administrator: Command Prompt — a *

If the device is really ‘lost’ and IP not found, use the Antec “XPort” tool for deep scanning all network
adapters and sub networks.

*In case of installation with version of ICFSL < 3.7, the driver must be installed as “AgilentLC” type device. The “W3465”
device type is only working from ICFSL version 3.7 and newer.
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Agilent PreConfiguration tool

In this step the instrument configuration is set. It is usually done once, at installation. First we
connect to the PC adapter, then add the ECD driver, fill in the ECD IP address and settings and save
the configuration.

1. Start the Agilent PreConfiguration tool, fill in the IP address of the PC network adapter (do
not fill in the ECD IP address here). Type “localhost” in case you don’t have the IP address at
hand. Click connect button.

2. If the ECD is not shown already, click “add” and select the ECD from the left panel. Click the
“>” putton in the middle to add the ECD to the configuration (right panel).

il
IP Address / Host Name |172.16.0.1 Connect

localhost

i Configuration Editor

El- Antec Scientific DECADE —>| ECD (DHite)

jlent 1100/1200/1260/1290 LC
ilent 11201220 LC Systems
jlent 7100 CE

+1- Agilent Be/ 780/ 3000/ B0/ 7697/G1888 GC/HS | 5 |
(- Agilent ELSD

Up Diowri Clear

Ok Cancel

3. Click the “Configure” button and proceed with the configuration parameters (next chapter).

Note:

The driver has been developed and tested with one Waters 3465 ECD per Empower installation. Do
not add more than one ECD, as unexpected behavior will occur.



Configuration parameters

4. Configuration parameters

When a module is added to the Agilent configuration, it needs to be configured before it can be

saved. Click on the “configure” button to enter the configuration menu. The configuration menu has

3 sections:

e Communication : port or IP settings

e Device : device name, type and serial numbers, and extra valve
e Options : for display of outputs, and using a checksum on data

il Configuration [

IP Address / Host N

irectonys Lonnected L.

Configure ECD

il Configurat

Communication

/i

- Antec Scien

- Agilent ELSI]

(O via USB

(®) via TCP/IP
IP Address
IP Port

Device

COM7

172.16. 0. 5

Find Device

10001 =5

Retrieve ECD info

Name | ECD

Instrument Type |

Mumber of cells

|  Supported :

Fimware version |

Detector SN |

Cortrl SN |

Semsorfs) SN |

Options
[ Display outputs

[] CRC-32 Check

Help

Cancel

— O
ECD (DHite)
Lp Down Clear
Ok Cancel
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Communication

The ECD device communicates with a PC using USB or LAN. Switch on and connect the device to the
PC, select the connection that is used, and set the port or IP address. For details see ECD device user
manual (chapter "Installation").

USB: in case the device is connected via USB select the correct PC virtual serial port that is used. The
device must be on and connected to the PC with the USB cable. The pull down menu shows the
available COM ports. The virtual COM port of the device is usually visible in the list as soon as the
device is on and connected. If not visible, a restart of the PC is required.

Note: the USB port can only be selected after the device has been added in the Agilent
preConfigurator via TCP/IP.

TCP/IP: in case the device is connected via LAN enter the IP address of the device, or select the
device from the 'find device' window. The LAN adapter of the PC must be in the same IP range. In
the previous example the IP address of the PCis 172.16.0.1, and the device IP address is 172.16.0.5.
For direct connection a special cross-over UTP cable is needed, for connection via a switch a regular
network cable.

Find device: Click button to find devices on the network. First 10 characters is the MAC address,
followed by the IP address. Only devices connected to the same LAN network with the same IP range
are found.

Communication
() via USB
COM1

(®) via TCP/P

IP Address - | | Find Device I

IP Port 10001

Ak

Device Selection *

Please select a device from the list:

00-30-A3-AC-3BLCF - 172.16.0.5

ECD

QK Cancel

IP Port : port number for LAN communication, is normally set to 10001.

Retrieve ECD info: to confirm a selected device, click “Retrieve ECD info”. This will automatically fill
in the ‘Device” fields. The “retrieve” is required, it is not possible to add a device that is not
physically connected and available.
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Device

This section is mostly information fields for serial number and other device information. The number
of active cells can be set here in case of dual cell control. This would only make sense in case a dual
cell device will be used with a single cell only for longer time. The 'valve connected' shows if an
external valve is connected to the ECD device using the valve control cable at the rear panel.

Name: is device name, displayed in method.

Instrument type : ECD type.

Number of cells : select the number of cells (in case 'supported’ cells > 1).
Firmware version : firmware revision number

Detector SN : serial number ECD device

Control SN : serial number ECD control board

Sensor(s) SN : serial number ECD sensor board

Valve connected : checked when external valve is connected to ECD device

Device

Name |ECD |

Instrument Type |Waters 3465 |

Mumber of cells 2 = Supported : 2

Firmware version | 1.11.08 |

Detector SN | 17530008 |

Control SN | 15052 |

Sensorls) SN (14010 14004 |




16 Waters 3465 ECD driver for Empower 3

Options

Certain options can be set with the configuration. Display of the output status only makes sense in
case the output cable is used connected to the rear panel of the ECD. It can be used to control
external devices The data checksum is an additional data verification for data acquisition. It
calculates and adds the 32-bit checksum over each data transmission, which is verified by the
receiving software and accepted only when the checksum is identical. Otherwise the data is re-
queried. For normal use this option is not really needed, as data transmission is already extremely
safe by the nature of the data protocol.

Display outputs: display or hide the ECD output status in the method window

CRC-32 check: use a 32 bits checksum check for data acquisition transmissions (normally “off” when
connected to TCP/IP).

Options
[] Display outputs [] Display valve

[] CRC-32 Check



System 17

5. System

In the previous two steps the ECD has been added to the Waters DHCP Server Configuration, and the
ECD has been configured in the Agilent PreConfiguration tool. Now the HPLC system can be
configured in the Configuration Manager.

Chromatographic System

1. From the Empower main menu, click ‘Configure the System’. The configuration manager
opens.

2. From the left panel right click on ‘Systems’, select ‘New’, ‘Chromatographic System’.

) System/Administrator - Configuration Manager
File Edit View Records Tools Help
508 v e @|| - Fiter By: | D efault
=-¢ Empower 3 Configuration Ta" Systemtlame | System Locaton | Node Name | Node Loci | e,y Chromatographic System Wizard - System Selection %
Projects
. Z) Nodes i |
- e Drag desired instruments from the Available Instruments list to the
o— Open New System Instruments list
# @ Librark . Note: You may open existing Systems and drag instruments to the
&= eCord Backup Project New System Instruments list
- & Users Restore Project(s) - J Available Instruments Mew System Instruments
@ UserS  pepreaoLibry
5% User T A - New System
@ Plate T est Project Integrity
.a® Systen Import Libraries/Spectra
..+, Offline Export Libraries =
Export Spectra
Bring Online
Take Offline e
Delete
New > Project
Clone Node
Manual Archive Chromatographic System
Properties ... User
User Group
User Type
Plate Type
Library < Back Cancel Help
I |

3. Addthe instruments one by one from the left panel to the right. The ECD must be added last
in the list in the right panel.

4. When devices are added, finish the wizard and bring the system online (right click ‘bring
online’).

5. Configure everything necessary, such as projects, eCord etc. When done, close the
configuration manager.
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6. Method

When the new system has been created, it can be launched and prepared for the first run. In this
section the creation of an instrument method and running samples with a method set will be
explained. To get things started, click “run samples” from the main menu. Select the project and the
chromatographic system and click OK. The ‘Run samples’ window will load and the ECD menu will be
shown together with the other devices in the system.

The method editor will appear when clicking on the ‘Edit’ button in the small ‘Instrument Method’
window. Or by selecting menu ‘Edit/New instrument method’.

Instrument b ethod:

| =
Edit | t anitor Setup |

w——— T hoy Dot e d et Lot

CCD (72%00007Y)

I




Method

The Instrument Method menu contains the sections:
Cells with the cell specific parameters:

Cell selection : selected cell to which the displayed parameters refer to. Is always 1 for a single cell
configuration.

The 3 tabulated sections:
e Main: ECD parameters related to device status
e  Output: ECD output parameters related to data acquisition

o Time Table: parameters that change during analysis time

Instrument Method I Pretreatment Method | Auiiary Channels ] General ] Instrument Corfiguration ]
ECD (IC0) ]
ECD (725000673)
Cell
Cell selection Cell 1 -
‘ Main  Output ]Tirne Table ] ‘
Iv¥ Compensation On Palarity
v+
Range 100 pA - o~
Offset 20 A
W Filter 0.2 w| Hz l}
Auwdrelaps alve position
Relays 1 2
L : , . . " Load ™ Inject
contact
Owen Temperature control
W On " Off
Temperature 353: C @ Difference 1049 C
Duration 1.00—5 min
Stoptime Posttime
® Of
1.00=4 min o 1.00=4 min
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Global device parameters

The global device parameters are not cell or mode specific, they apply to the device and are not
automatically changed when changing a cell or mode.

Oven: set the temperature of the ECD cell compartment. This parameter is independent from
selected cell (so called global parameter).

Temperature control: defines the parameters for ECD device "ready" status, when the oven is
stabilizing. When selected, the ECD device will be ready when within the temperature difference
window for a minimum duration. The temperature difference window should be chosen with care. A
window of 2 1.0 °C is advisable, a smaller T window may lead to unacceptable long waiting time
when starting a run.

Stoptime: analysis time for data acquisition. The Stoptime must be the same as ‘RunTime’ in the
samples table.

Posttime: duration before system is 'ready' after finishing the analysis. Is sometimes used to create a
delay between runs in a sequence.

Owen Temperature contral

v On " Off

Temperature | 353: °C {+ Difference 1.DE|: °C
Dluration 1_[:-|}E|: min

Stoptime Posttime
& Off

| 1.I}DE|Z min . 1.DI}E|Z min

Important notes:

1. Atemperature difference window of > 1.0 °C must be set to avoid unacceptable long waiting
time.

2. Set the temperature well above the device self-heating temperature (temperature with oven
set off). If the temperature is too close to self-heating, the sequence may stall and wait for
temperature to get in specified range.

3. The Stoptime must be the same as RunTime in the samples table, to avoid unexpected
behavior or stalling a sequence.



Method

Main
Cell on: switches on or off the flow cell. When unchecked (off), the ECD is 'not ready' for analysis.

Autozero at start: check option to apply an automatic autozero after start of run, but prior to the
start of acquisition. The autozero is executed during the autosampler sample processing time. This
only makes sense if ‘Compensation’ is on in the ‘Output’ menu. Otherwise the autozero will be
undone at the start of the run.

Mode: set the ECD detection mode to

e DC: constant potential measurement
e Pulse: measurement with multiple potential steps
e Pulse Type 2: measurement mode applies interpolated potential coordinates

Each mode has different 'Sensor' parameters.

DC
DC is a measurement mode with constant potential applied.

Rate: data acquisition rate in data points per second. Parameter is dependent on the filter setting,
except when filter is set to 'raw’'. In that case the data rate is selectable between 1 and 100 Hz.

E Cell : working potential for the ECD cell.

Cells
Cell selection [Cen1 =

Output | Time Table ]

v Cell On [~ Autozero at start
tode
DC -

Sensor [{\\g‘
Rate |10 Hz E Cell 0.80 3: W
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Pulse
Pulse is a measurement mode with multiple potential steps applied.

Autozero at start: check option to apply an automatic autozero after start of run, but prior to the
start of acquisition. The autozero is executed during the autosampler sample processing time.

Rate: data acquisition rate in points per second, equal to 1 / [total pulse duration]. In Pulse mode
the filter setting has no effect on the rate.

E1 - E5: potential steps of the working electrode.
t1 - t5: duration of each potential step.

ts: duration of sampling time at the end of the first potential step.

Cells
Cell zelection ||:.3|| 1

L]

Main l Output ] Time Table ]

v Cell On Iv Autozero at start
Mode

Im [ Type?Z

Sensor

Rate 200 Hz
El .10 v [ 040 s
E2 | 200 v 2 [ 002 s
3| o060 v g om s s 100 | ms
E4 [ 010 v [ 007 s
E5 [ o000 v 5 [ 000=]

w
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Pulse type 2

Pulse (type 2) is a measurement mode which applies a potential coordinates table. The applied
potential fluently interpolates between coordinates.

Autozero at start: check option to apply an automatic autozero after start of run, but prior to the
start of acquisition. The autozero is executed during the autosampler sample processing time.

Rate: data acquisition rate in points per second, equal to 1/ [total duration]. In Pulse type 2 mode
the filter setting has no effect on the rate.

t and E: enter the potential coordinates in ms and mV. Minimum step is 10 (ms or mV). Always start
with t = 0 [ms]. Each time can only occur once. Maximum table length is 30 rows.

Data: begin and end of interval of data sampling. Always include one 'Begin' followed by one 'End' at
a later time.

Copy to clipboard/Paste from clipboard : the coordinates table can be copied from/to via right
mouse click.

Graph: next to the table a graph shows the wave form. In red the sampling interval is shown.

Cells
Cell selection |Cel| 1 ﬂ

Main l Output ] Time Table ]

¥ Cell On ¥ futozero at start
M ode

’m ¥ Type2

Sensor

Rate 167 Hz

H# t (ms) E imV}) Data - 75
| -200 - 15
Z 40 -200 - 05
3 50 0 - E1] 0.5
4 210 0 Begin - -1.5
5 220 220 = 254
6 450 220 End . 0 200 400 600
7 A0 n - j fims]
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Output

Compensation On: enable or undo autozero compensation. Advised to use icw ‘Autozero at start’
from the Main menu.

Range: sensitivity setting of the measurement. Typically, the range is set to a value of 3 to 10 times
the expected highest peak of relevance. This is particularly relevant for high sensitivity
measurements. Range of 5 nA and below is for high sensitivity and small signals (available in DC
mode only). Range of 10 nA and higher is for large peaks and high background signal.

Offset: applies an offset level to the measurement signal. For example, a full scale range setting of
20 nA and an offset of -10% sets the baseline after autozero to -2 nA instead of the usual 0 nA.
Offset does not affect the uncompensated current, only the data for data acquisition.

Filter: applies an advanced digital filter to the acquisition data. The smaller the value, the stronger
the filter setting. Only in DC mode, the filter also affects the data rate.

Polarity : reverses the data polarity, peaks that are negative become positive peaks (and visa versa).
Polarity does not affect the uncompensated current, only the data for data acquisition.

Cells
Cell selection |Cell 1 j

Main  Output l'l"lme Table ]

¥ Compensation On Polarity
f* 4
Range 100 nA - .

Offzet 0 -| %
Iv Filter |0.2 *| Hz
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Time Table

Programmable parameters in the Time Table are: range, filter, offset, Ecell (DC only), autozero, and
the TTL outputs 1 - 4, and the relays 1 and 2. The TTL outputs and relay require the 10 cable
connections for proper function. To be effective in the next analysis the TTL and relay must be set
back to default after being activated.

Time Table : holds the programmable parameters that are executed during run time of the analysis.
Add: adds a new line to the time table.
Remove: removes the selected line from the time table.

Clear All: resets to an empty time table.

Cells
Cell selection [Cell 1 =l

Main ] Output  Time Table ]
Time Table (3 entries)

H Time [s] Action Action Value
L 10 Sensor autozero

2 300 Sensor output aux 1 Active

3 310 Sensor output aux 1 Inactive

Add Remave Clear All
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7. Status

Status menu in the CDS is accessible after 'Launch' of the instrument with the ECD. It reflects the
relevant device parameters actual status.

e Uncompensated current
e Temperature
e Status parameters

ECD

f_ cell D 14510 nA
Cell2 D 0250 nA

& 34.5°C [35°C]

0.00 / 0.00 Instrument Idle [ (@on ©off

[ opuy peddng 1os)109) | pieoqyseq smeig

Instrument Status | Module Cptions | Diagnostics Log
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Status and uncompensated current

Uncompensated current: upper part of the status window shows the real current value (I-cell) which
is not affected by autozero, offset or polarity setting. The current value is preceded by D, P, or | for
DC mode, Pulse mode or Pulse type 2 mode. By clicking the right top of the status window just above
‘Idle’, the extended view becomes visible.

When hovering the mouse over the status window, the on/off buttons appear. This button can be
used to switch off/on the device, which practically means switching off/on the cell. A pop-up menu
appears when right clicking on the status window.

ECD P
(Don Zom
P D 0170 nA

==

[:.1‘ Edit Methad...
(*) 349°C [35°C) Switch call off
Autazero

a oo Valve to Inject

The Edit method allows for changes in the device settings while ‘idle’, for example to stabilize at a
certain temperature or potential before starting a method. It is however not possible to save such
settings from this menu. Switch cell off/on and Autozero are also for stabilization purposes prior to
running samples. The Valve to inject is only available in case an additional valve is present controlled
by the ECD. It is not related to the autosampler valve.

Pictograms

@9 =
Cell is on (at least one of the cellsis on in Cell(s) are all off.
case of dual cell configuration).

Note: it is possible to start a run with cell off. For example, in a dual cell setup one cell can be
deliberately set off when not needed. In that case the data for that cell will not be acquired. In case
both cells are off no data will be acquired at all. After the run is finished the sequence will continue
with the next run. Such condition may be desired when regenerating a column or switching solvents
automatically.
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Temperature

Temperature: real and [set] temperature. When stabilizing and 'temperature control' is set, the
pictogram shows the stabilization status (left picture). The middle picture is most common when
autozero has been applied. The picture on the right shows the idle (ready) status.

ECD ECD ECD

B D 0180 nA B D 0000 nA B D 0130 nA

@ 34.9°C [33%(] & 34.8°C [35°C] & 34.8°C [35°C]

For example:

The is ECD heater is on and set to 30 °C. The actual temperature is stable at 30.2 °C.

C=

30.2°C [30°C]

Pictograms:

temperature is on and stable.

temperature is off.

CoE@=NC=

temperature is stabilizing.
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Status parameters

Clicking the expand box in the top right corner of the status window shows a few more status
parameters.

Data: processed data for acquisition (incl zero compensation, offset, polarity)

Mode: measurement mode

Potential : measurement potential (DC), or the first potential in the sampling interval (Pulse).
Temperature: the [set] and actual temperature

Outputs: displays a binary status string, from left to right Aux 1, 2, relays 1, 2, Aux 3, 4. A few
examples:

00000001 aux1 activated

00001010 aux 2, relays 2 activated

00010000 aux 3 activated

Valve: displays the status (load or inject) of the external valve if present.

ECD

D 5010 na
[
=
@} 34.8°C [35°C
Data -2E.417 n&
Muode DC
Potentizl osg0 v
Tempersture 3459 °C
Outputs 00000000

walve Load
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External trigger

In most installations with Waters HPLC instruments, data acquisition is started at the moment the
autosampler injects the sample. However, in exceptional cases an injector may be used that is not
able to start the data acquisition. In such case, the data acquisition is triggered by an external trigger
wire to the ‘start’ input of the 3465. Empower waits until the detector receives the injection signal

from the injector before starting a run.

When a run or sequence starts, the connected devices will initialize and when ready go in the ‘Pre-
run’ status waiting for a trigger. This ‘waiting for injection’ status is displayed at the bottom of the

‘run samples’ window.

ECD

P ocell D 2875 nA
Cell2 D 2547 nA

& 34.3°C [35%C]

0.00 / 0.00 Instrument Prerun  [i] On Off

oju| poddng 12907 | peoqyeeq ENIES

Instrument Status [Hnd.lle C-pm:nsj Diagnostics Log ]

Sample Set - Waiting for Injection ﬂ#—1 Wy 1 (-~ 0.00

For Help, press F1

Any external contact closure or TTL can trigger the 3465 start input. The start trigger wire usually
comes from a relays of an injector, and are connected to pin 21 (start) and 25 (ground). When the
external relays is closed, the start input is activated. The duration of the contact closure must be at
least 0.2 sec, it is advised is to close the relays for a bit longer time. Before starting a next run, the
contact closure must be released (opened) to be ready to apply a trigger again.
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8. Custom fields

The measurement units of the Waters 3465 are in amperes, in nA to be exact. By default Empower
reads the units in volts, as uV. An ECD signal of 1 (nA) is therefore displayed in Empower as
1,000,000 (V). For convenience, it is possible to create a custom unit for peak height by multiplying
by 1E-6 and call the unit “nA”. The custom area can also be created by multiplying uV.s by 1E-6 and

have itin nA.s.

Create a custom field in Empower 3

To create a custom field in Empower, do the following:

1. Go to system configuration manager

Empower on Local as System/Administrator

(Ernpower““’B

)

0 Configure the System

Perform administrative tasks in configuration manager. J

2. Go to the projects tab.

3. Highlight the project and right click on it, a dialog will appear, click properties.

File Edit View Records Tools

[} Systern/Administrator - Configuration Manager

2l%% o] o] X @ - J Fiter By: |Defaul

x| EditView Update

E-¢& Empower 3 Configuration
Nodes

= Systems

[]--@ Libraries

= eCord

- 3% User Types

@ Plate Types

-.+h System Audit Trail

..... «% Offline System Audit Trail

Owner

Ij| Name

Create Date

Full Audit Trail

Locked

Commen

1]23001_HPAEC_PAD_MS | System

Open

Update Statistics

Backup Project

Restore Project(s)

Test Project Integrity

Delete

MNew

Clone

Mowve Project Data

Lock Project

Manual Archive

Properties ...

Copy

Hide Column

Show All Columns

2TI2023 9:36:09 AM CET

v

No Lock
Mo Lock

Start P23001HRAEC PAD MS on

Default project




32

Waters 3465 ECD driver for Empower 3

Go to tab ‘Custom Fields’ and click New ...

Project Properties - 'Defaults’ >
General Custom Fields lﬂccess] Irrtegrity] F‘rocessing]

E Name Type Field Type Width | Precisi

1 | AreaCorrected Real (0.0} Peak 12

2 | Column Mame Text Sample 32

3 | Column Serial Mumber Text Sample 32

4 | Dilution Real (0.0} Sample 1

5 | HeightCorrected Real (0.0} Peak 12

6 | Level Values Enum Sample 32

T | Sample Matrix Enum Sample 32

& | SampleMame Text Sample 32 -

9 | SampleVWeight Real (0.0} Sample 11

< >

Mew Edit . Delete | | Save to Project |
oK | cancdl | Hep |

New Custom Field Wizard will appear. Select ‘Peak’ as the field type, and ‘Real (0.0)’ as the

data type. Click on Next >

Select ‘Calculated’ as the data source and click Next >

A formula entry window will appear. On the Field window, fill in Area*1e-6 for Area ECD.

Click on Next >

Mew Custom Field Wizard - Formula Entry

Area”le-H
Field =
Ll | .
ﬂ Fields : Cperations :

# of Process Only Sample Sets - |
# of Results Stored LRSD( +
% Adjusted Area & AE
% Amount ( Al
% Area ) (a4
% Area Against Main Component " EM
% Deviation EC
i Height : EC
Tow/w / G
£ > £ >

Double-Click the Field or Operation to enter it into the Field edit area.

< Back | Next > | Cancel | Help |

Fill in the numeric parameters needed. In general, Width = 12, Precision = 3. Width is the
number of character needed for the parameter, Precision is the character on the right of

decimal point. Click on Next >
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9. Fillin the Field name. In this case we fill in “Area ECD” as the unit for area. Click Finish when
done.

10. Close the system configuration manager. Now the custom field is stored in the project and
can be toggled on or off in table properties of the corresponding project.

11. Note that in case a minimum peak height or area is needed, the original parameter value
must be entered (multiply nA or nA.s by 1E6).

TGlyMeonosaccharides_R1 in 23001_HPAEC_PAD_MS as System/Administrator - Review - [Main Window]
File Edit View Tools Plot Process Mavigate Options Window Help

Plef| | & x| 2| wh]#]#] o]« 2xeel|o]assE] 2] 2| Bla] HielEmmE &
=l

it} ez L4 20000000 LA |[o Jlied})

1000.00+

ko Mloe e L |

200.00+

2.348
3.850

600.00
|z
©  400.004

200.00+

-200.00

T — T T T | T T T T T T
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20

§.2800 Minutes, 2745653 nA
Kl

— Retention Area Height
13' Hame Time ECD Y% Area ECD Int Type | Amount | Units Peak Type K Prime | Resolution | Asym @ 10 | Symmetry Factor

mn) | @As) )

1 0172 5.557 0.00 1.112 | Bv Unknown

2 0.632 71.030 0.04 4.440 | VB Unknawn

3 0.828 116.308 0.07 3575 | BV Unknown

4 1.275 10.138 0.01 3.160 | W Unknawn

3 1.376 260.908 015 &0.702 | Vv Unknown

6 1.623 30.333 0.0z 3927 |V Unknown

T 1.738 33638 0.02 37248 |V Unknown

] 2.158 101.782 0.06 5.848 | WV Unknown

4| v [\2D Channels } Peaks { Fractions /
For Help, press F1
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9. Miscellaneous

Method compatibility

Only methods with identical configuration (same device type Elite/Lite, and same number of cells)
are inter-exchangeable. Methods created on different configurations may lead to unexpected
results, the advice is to create a new method.

Online help

To access Online Help, press the F1 key while the user interface is open within Empower CDS.

Driver Update

A driver update is provided as a full version and will not update your existing driver installation. The
previous version must be completely removed from the computer before the new version can be
installed. To update the drivers, please use the supplied instruction. It is highly recommended to
create new instruments if the drivers have been updated. After updating it is advised, and often
necessary, to restart the PC.

Uninstall the driver

The Waters 3465 ECD driver can be uninstalled from Microsoft control panel. You must be logged in
with local administrator rights.

1 Open Microsoft Control Panel, and go to Programs and Features.
2 Select the Waters 3465 ECD driver from the list.
3 Select Uninstall and follow the wizard instructions.

Trouble shooting
In case the instrument cannot be configured or opened online, verify the following:

Double-check the communication settings as documented in this guide.

Double-check that all instruments are connected and turned on.

Check that the driver is correctly installed and reports the correct version.

Check the system configuration in terms of the maximum number of instruments allowed.
Run the Software Verification Tool.

Ensure that the firmware revision is correct for the specified instrument.

Uk WN B

Support

Contact support@antecscientific.com for support on this device driver.
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Known issues

Description Workaround

1 Switching between Single Cell Configuration (SCC) Do not use SCC methods on a DCC setup or the
and Dual Cell Configuration (DCC) cannot be done other way around. To be sure the 2nd cell is not
using a method created on a different cell setup. turned on in SCC mode when switched from DCC
Unexpected behavior may occur. mode, reboot the ECD.

2 ‘Post time’ is the delay time between runs. Setting a Keep Post time < 10 min.

Post time > 10 min results in an error message after
the run.

3 PC with insufficient resources may lead to data time See PC requirements for minimum requirements.
out and stalling of a sequence.

4 The integration table shows the data unit in V instead | Create a ‘custom field’ in the Configuration Manager
of nA. A multiplier of 1E6 has been applied to pV. under Projects. Set the unit in nA and multiply the

values by 1E-6. See Waters KB paper.

5 Run Time in ‘Run Samples’ and Stop time in Each method must be saved with the correct Stop
‘Instrument Method Editor’ are both needed. time in the Instrument Method Editor. When changing

time, it must be changed in both places.

6 Agilent -top level- device configuration cannot be Stop Empower, sign out from Windows (this stops
edited once Empower has been started. An error services), login to Windows again. Do not start
message appears. Empower. Start the Agilent configurator and apply
Changing the device configuration can only be done and save changes.
while the device is offline. Once started, all devices in | Always work with newly created methods when
Empower are online. changing a configuration!

7 ECD -top level- device configuration is editable in the | Do not use the ‘Instrument Configuration’ tab in the
‘Instrument Configuration’ tab in the Instrument Instrument Method Editor. The ECD configuration
Method Editor (Run samples window). When editing, | cannot be changed while the device is online.
it results in errors.

8 Instrument Method Editor window does not show up Method Edit window has no focus, often hidden
when | click ‘Edit method’. When clicking again a behind Run samples window. Click in the taskbar on
message appears saying it is already open. the Method editor icon.

9 After starting up a PC, login to Windows, and After starting Windows, wait 5 min. It takes some time
immediately starting Empower | get an error message | until the Oracle database is fully initialized.
‘Database Connection Failed !V’ As an alternative, in Windows services restarting the

‘OracleEmpowerOracle18cTNSListener service
helps.

10 | Adding more than one Waters 3465 instruments to Do not add more than one Waters 3465 instrument.
the Empower configuration does not work correctly.

11 The Method Editor suddenly disappears (crashes) Each time when saving settings close the Method
when saving settings more than once. When opened | Editor. Open it when more edits are needed.
again, a message appeatrs it is already open.

12 Connecting with USB port is not possible at first start. | The procedure requires a few additional steps that
| get the message “could not determine the IP are available from Antec support.
address from the configuration”.

13 | Afterinstalling an upgrade of the driver, the first time After installing an upgrade, before starting Empower,
when starting Empower an error message occurs, it is often necessary to restart the PC.
mentioning a conflict such as command ‘7C’ or ‘6E’.

14 | After injection of a sample the detector remains in The Windows Defender firewall must be completely
pre-run state and acquisition of the 3465 signal is not | disabled in Windows. This service can cause
started communication problems with instruments and

software. See Waters KB paper.



https://support.waters.com/KB_Inf/Empower_Tips_of_the_Week/WKB69119_How_to_Create_a_Custom_Field_in_Empower
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15 | After first installation of the driver, the 3465 ECD does | One possible cause is a setting in “region” in
not show up in the list of devices when creating a new | Windows. Under the “Administrative” tab, the
system. "language for non-Unicode programs" should be

"English".

16 | Waters DHCP server configuration. In case of Select device type “W3465” only with ICFSL 3.7 or
installation of ECD driver with version of ICFSL < 3.7, | newer. Older ICFSL versions, select type “AgilentLC”.
the driver must be installed as “AgilentLC” type
device. The “W3465” device type is only working from
ICFSL version 3.7 and newer.

17 The Agilent SVT (Software Verification Tool) report Copy the DriverlQRef.xml file from:
does not show the ECD driver when working with C:\Program Files (x86)\Agilent Technologies\IQTool\
WICF 4.0 (successor of ICFSL). IQProducts\Agilent ICF
Solved in rev 1.3.5. to: _ . .

C:\Program Files (x86)\Agilent Technologies\IQTool\
IQProducts\Agilent ICF Support Layer for Waters CDS
E] 5 | Agilent ICF
Home Share View
« v » ThisPC » Local Disk (C:) » Program Files (x86) » Agilent Technologies » IQTool » IQProducts > Agilent ICF
~ || Program Files (x86) A Name Type Size
AdobeResources @ DriverlQRefxml Microsoft Edge H... 4KB
v || Agilent Technologies
Agilent Rapid Control JNET
v I1QTool
Bin
v IQPreducts
Azl\ant Rapid an\ )![\IET N

18 | Agilent SVT cannot continue verification for this This happens when upgrading, and older reference
product. Message “Duplicate add on id: 10501...” files might be present. Uninstall both the ECD driver
appears. and WICF 4.0, reboot PC, then reinstall WICF and

driver.

Known issues, only when using an external trigger to start the CDS

15 | When using an external trigger for starting a run, a Apply an external trigger within 10 minutes after
time-out error occurs if the CDS is waiting in ‘pre-run’ | initializing ‘pre-run’ status (waiting for injection).
for more than 10 min. The run is aborted and the
sequence stalls.

16 | When using an external trigger on the 3465, and The pump has to be external start triggered as well.
using a pump with gradient program, the program Connect the wire trigger to the pump start input.
does not start with the run. Also, the run does not Without starting the pump it will hold up the end of
stop at the stop time. run until a time-out occurs.

17 Each time a run is started with external trigger, an This error is displayed in the message center in
error “Invalid run control sequence” appears in the certain combination of devices. As it does not
message center. interfere with analysis, best is to ignore the message

entry.

In the case an issue is encountered which is not listed in this section, please check the following
knowledge base (KB) resources. The issue and remedy might be listed there:

Antec Scientific Knowledge base: https://antecscientific.com/support/knowledge-base/

Waters Knowledge Base: https://support.waters.com/

Or contact support@antecscientific.com in the case the KB’s do not provide a remedy for your

specific issue.
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https://support.waters.com/
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