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To facilitate the orientation in the U-PAD A/D Converter manual and Clarity chromatography
station, different fonts are used throughout the manual. Meanings of these fonts are:

Open File (italics) describes the commands and names of fields in Clarity, parameters that

can be entered info them or a window or dialog name.

WORKI1 (capitals) indicates the name of the file and/or directory.

ACTIVE (capital italics) marks the state of the station or its part.

Chromatogram (blue underlined) marks clickable links referring to related chapters.
The bold text is sometimes also used for important parts of the text and the name of the Clarity
station. Moreover, some sections are written in format other than normal text. These sections are
formatted as follows:

Note: Notifies the reader of relevant information.

Caution:  Warns the user of possibly dangerous or very important information.

| Marks the problem statement or trouble question.
Description:  Presents more detailed information on the problem, describes its causes,
etc.
Solution: Marks the response to the question, presents a procedure how to remove it.
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1 U-PAD acquisition device

This manual describes the use of the U-PAD A/D Converter with the Clarity
software ver. 2.7 and later.

U-PAD is an external measuring unit designed for acquisition of data from any
chromatograph for the Clarity station. U-PAD uses the USB communication
channel and thus is directly powered from the PC. The unit can be connected or
disconnected anytime without the necessity of switching the computer off.

Fig. 1: U-PAD

Brief technical overview
o 2 data acquisition channels jointly isolated from USB ground
o 2digital inputs
« 2 digital outputs designed also as relay contacts
» USB interface
» excellent reliability and temperature stability

1.1 Side panel of the U-PAD device

The side panel contains USB connector and green LED indicating the status of the
device

Fig. 2: Side panel of the U-PAD

Green LED status
» Blinking — device is Idle
o Steady light — at least one channel is acquiring data

1.2 A/D converter types in general

Prior to collecting and processing the chromatographic signal by a computer, the
analog signal of the detector must be first converted to a digital form by an
analog/digital (A/D) converter.
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In principle there are three types of A/D converters — sampling, integrating and A%
(Delta-Sigma - with continuous integration).

The U-PAD converter uses Delta-Sigma integration.

Advantages of the U-PAD A/D converter
« No loss of input signal during integration. There are no time delays
during which the converter fails to integrate the input signal.
« No continuous servicing of the input analog switches, which would
otherwise cause errors (offset, noise).
o Substantially smaller amounts of data entering the computer due to
individual data items already representing partial integrals.
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2 Requirements

The U-PAD external USB A/D Converter can be used with the Clarity software on
a PC with a free USB slot and a 32-bit Windows OS.

Caution: U-PAD A/D Converter is supported up to Windows 10 OS.

Tab. 1: Hardware and Software Compatibility:

Windows
Software - 10 8.1 7SP1
(32-bit only) (32-bit only) (32-bit only)
. Yes Yes
Clarity No ' trom6.2) (from4.03) '8
. . Yes Yes
Clarity Lite No ' (from6.2) (from4.03)  '°S
CSW32 No No No Yes
Tab. 2: Hardware and Software Compatibility with obsolete operating systems:
Windows
Software XPSP3 VistaSP2 S
(32-bit only) (32-bit only)
Clarit Yes Yes Yes
y (until 7.4.1) (until 7.2) (until 3.0)
. . Yes Yes Yes
Clarity Lite (until 7.4.1) (until 7.2) (until 3.0)
CSW32 Yes No Yes
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3 Installation

Ensure that you have Administrator access rights in your Windows OS before you
proceed with the installation.

U-PAD A/D Converter is not part of the Clarity Typical installation. To install it,
select the Full installation or the U-PAD item in the Choose Components dialog
during the installation of Clarity.

3.1 The U-PAD
o Install the Clarity software from the DVD-ROM.

Caution: Install Clarity before plugging in any devices.
The drivers were copied to your computer during the installation of the Clarity
software.

o Plug the U-PAD device into the USB slot and the Found New Hardware
Wizard will appear.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for cunent snd updated soitware by
o the nstaliion LD, ot on
the Windows Update Web ste (with your pemession).

Can Windows connect to Windows Update to search for
software?

O Yex. this time onk
") Yes,_now and every lime | connect a device

Click Neat to contine.

CG= D=

Fig. 3: Found New Hardware Wizard - Step 1

o Select No, not this time and click Next.

Found New Hardware Wizard

‘Welcome to the Found New
Hardware Wizard

This wizard helps you install software for:

U-PaD v. 1.3 Datadpex Lid]

‘\') If your hardware came with an installation CD

&2 or floppy disk. insert it now.

“w/hat do pou want the wizard ta do?

ol he softiare automaticals IFesammended

Click Mewt to continue

p e —
G )
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Fig. 4: und New Hardware Wizard - Step 2

o Select Install the software automatically (Recommended).

Note: If you had previously used an older version of the U-PAD driver, select Install
from a list or specific location (Advanced), in the next step select Don't search, |
will choose the driver to install and proceed analogically to re-installation
procedure described in the chapter "Installation and reinstallation in Windows
XP/Vistal/7/8.1" on pg. 24.

o During the installation process, the Hardware Installation dialog with
information that the software for U-PAD has not passed the Windows Logo
testing may appear.

Hardware Installation

t! The soltware you are staling o this hardware:
U-PAD v. 1.3 [Databpex Lid |

s vt passd Widon Log teting o vely ks conpatity
wath Windows XP. (Lell me why this testing & mmpodant.

Conlinuing your installation of this software e impai

o1 destabilize the correct operation of your sy:

either immediately o in the future. Micic

recmmduinlynu stap this installati
contact the wendor for nll-mr: lhul lm:

FEE R E

(] Continue snpway [ STOP Installabon

Fig. 5: Windows Logo Testing Message
o Click the Continue Anyway button.

Finally the Found New Hardware Wizard will display the Completing the Found
New Hardware Wizard dialog.
 Click the Finish button.
o The driver is now installed, proceed to the chapter "Standard cable for
Clarity station" on pg. 6.

Note: When installing multiple U-PADs it is recommended to restart the PC after the
installation to let the USB devices set in the order in which they always appear in
the lists.
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3.2 Standard cable for Clarity station

Fig. 6: Cables for the Clarity station package

The standard Clarity station package includes a cable composed of signal and
starting cables for connecting the Clarity station to the chromatograph.
Signal cables
Labeled DET1 and DET2, the cables are supplied as standard without connectors
[bare stripped and tinned endings — red (+), white (-) and shielding (analogue
ground)].
Starting (marker) cables
Labeled IN1 and IN2, ended with CINCH connector (female). The following cables
can be connected to this CINCH connector:
» A cable terminated with free leads [red (+), shielding (digital ground)] for
direct connection to the chromatograph.
o A cable terminated with a button for cases where a starting contact is not
available and it is necessary to perform a manual start.

Both types of cables are supplied for each starting cable.

Digital output cables
Relay contacts labeled OUT1R and OUT2R, terminated with free leads. These are
used for synchronizing autosamplers without an AS Control module in the ACTIVE
Sequence or for controlling other devices.
At the converter end the cable is always terminated with a DB-37F connector (37-
pin female connector).
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3.3 Connection with chromatograph
Connect the cables according to one of the following diagrams in the Fig. 7 on pg.
7. Use the symmetrical connection only when you are sure that the
chromatograph/detector is equipped with a symmetrical output — it is necessary to
read through the instructions for the corresponding chromatograph.
All current DataApex A/D Converters INT7, INT9, U-PAD, U-PAD2 and Net-PAD
use the same standard INT7 Connector.

Note: A description of the INT7 connector can be found in the chapter "Tables and
specifications" on pg. 35.

Digital output (Relay)

CHROMATOGRAPH

Starting cable
START (REMOTE, ...}

7_7_?4gnal cable 1V (100mV, Hi, +, )

0 (COM,AGND, .}

DET1

NONSYMMETRICAL CONNECTION ==

Digital cutput (Relay)

+ (+IVLHI, )
- VLo, )
B coM (. GND)

DET1

SYMMETRICAL CONNECTION

—
Yellow (Shielding)

Fig. 7: Connecting Clarity to chromatograph

3.3.1 Connection of signal cables
Signal inputs of the A/D converters are symmetrical: + (red), - (white) and analogue
ground (copper braiding).

Caution:  Shielding must be connected. It serves not only as the shielding but also as the
analogue earth against which the measurement takes place. In the case of
asymmetrical output of a detector (only two connectors) shielding must be
connected to the white lead! No lead of the signal cable may remain unconnected.

Try to connect to the detector output of the chromatograph with the largest possible
signal level, usually indicated in the chromatograph as INTEGRATOR (signal
approx. 1 V). The level of the signal on the output marked RECORDER is usually
only approx. 10 mV. For easier alterations of the wiring, we supply a SV9 Terminal
board with screw contacts for INT7, INT9, U-PAD, U-PAD2 and Net-PAD A/D
converters.

Note: This SV9 Terminal Board is not suitable for applications with small signals or with
high electromagnetic interference. This is because the SV9 Terminal Board uses
leads and screw contacts that are not shielded.

-7-
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3.3.2 Connection of starting cables
Starting input reacts to a change of the TTL level (5 V /0 V) or to a connection by
any contact (button, contact of relay).
The input implicitly reacts to a change from HIGH to LOW (contact closure). The
input function may be altered by changing the Down option to Up in the External
Start/Stop section of the Method Setup - Measurement dialog (accessible from the
Instrument window using the Method - Measurement command).
For schemes and hints describing the typical autosampler wiring, please see the
Connecting Autosamplers chapter of the Getting Started Manual.
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3.4 Clarity Configuration

System Configuration

(%

Ayailable Control Modules

Setup Contral Modules Mumber of Instruments: 2 le
[Used [sm | C hnrsmmert 1 [Dn nstmmert 2| 2 lstument 3| 3 nstmert 4 |
D as
=[] L Instrument Type
= A Alesys LC100 fic = Hame |Instrument 1
§3 LC1 Instrument 1
T &C @ Image for Closed Instrument Image for Opened Instrument
T
A, U-PADT -1 Instrument 1 -
A, U-PADT -2 Instrument 1 i
=
] Balance
3 Thermostat 7
] Valve o
[ Fraction Collegtar =5 1 as =]
] Capillary = Dé}t
Electrophoresi LC1 Alexys LC 100,
(3 Auxiliary = 1 Detectar &)
A, U-PADT -1 U-PAD
=< fuy UPADT -2 U-PAD
3 Thermostat i
= valve L
Device
Ext. Start Dig, Input:
@ Ready Dig. Qutput:
add | ) Remove | Aot | sop | oK Cancel | e |

Filter:

[ all

| [Pap

[ Wendor

| Module Info

[ Commer

Databpex
Wet-PAD Datadper
U-FaD2 Datadper

=7 MS

it Balance

& Thermostat

Vi Valve

Ui Fraction Collector
41 Capillary Electiophoresis
% Auxiliary

Help

Fig. 8: System Configuration
Start the Clarity station by clicking the A icon on the desktop.

« Invoke the System Configuration dialog accessible from the Clarity window
using the System — Configuration... command.

e Press the Add button @ (see Fig. 8 on pg. 9.) to invoke the Available
Control Modules dialog.


ms-its:Clarity.chm::/Help/010-clarity/010.010-system/010.010-configuration.htm
ms-its:Clarity.chm::/Help/010-clarity/010.000-clarity/010-clarity.htm
ms-its:Clarity.chm::/Help/010-clarity/010.010-system/010.010-system-configuration-left.htm
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» You can specify the searching filter @ to simplify the finding of the driver.
» Select the U-PAD and press the Add ® button.

The DataApex U-PAD1 Setup dialog will appear.

Dataspex U-PAD1 Setup, E|
Status O, Number of channels 2
Channel 1
Mame U-PADL - 1 [ Inversion of Signal [ Bipolar
Quantity: woltage Units: i s
Coefficient: T L Autoprefic:  Yes
Channel 2
Mame U-PADL -2 [ Inversion of Signal [ Bipolar
Quantity: woltage Units: i s
Coefficient: T L Autoprefic:  Yes
Device Setup
Supply Frequency
Change
Digital Input Mames g F otz
Digital Outpuk Mames Change C 60Hz
ok Cancel | Help

Fig. 9: DataApex U-PAD1 Setup

» Enter the detector names in Name fields for individual channels, set signal
units.

Note: A detailed description of this dialog can be found in the chapter "DataApex U-
PAD1 Setup" on pg. 13.

e Press the OK button.

The U-PAD will appear in the Setup Control Modules list @ of the System
Configuration dialog.
 Drag and drop the U-PAD icon from the Setup Control Modules list @ on the
left side of the System Configuration dialog to the desired Instrument ® tab
on the right side ® (or use the — button @ to do so).

e Set the Ext. Start Dig. Input and Ready Dig. Output numbers for your
acquisition card according to the wires being used for synchronization.

Note: The configuration dialog of the U-PAD device (DataApex U-PAD1 Setup) can be
displayed any time by double-clicking on its icon or using the Setup button.

-10-
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3.4.1 Measuring on multiple instruments

When measuring on multiple instruments using only a single U-PAD to gather data,
rather than dragging the entire U-PAD icon from the Setup Control Modules list @ ,
drag the individual detector signals (FID, UV-VIS in this case) to separate
Instruments @ (for more details see Fig. 10 on pg. 11.). The Instrument to which
the particular signal is connected is listed to the right ® of the detector name in the

Setup Control Modules section.

System Configuration

Setup Control Modules

[ Used

(1 Balance
3 Thermostat

21 valve

(2] Fraction Collector
(21 Capillary Electrophoresis
23 Auxiliary

#-C3 AS
#-C] LT
1 6C
=7 Detector
=-E@ U-PaD @ @
Instrument 2
Instrument 1

Mumber of Instruments: | 2 42'

A Instiument T/ Instrument 2 chasnumema % Instument 4 |

Instrument Type
|ac | Hame ‘ Instrument 2

Image for Closed Instrument Image for Opened Instrument

Fiom 1
1 as l
U-PAD
U-PAD
Device Muriber
Ext. Start Dig. Input: |L-PAD ~l[i - lﬁ
Ready Dig, Output: | 1J-PaD - -
oK cancel | e |

Fig. 10: System Configuration — multiple instruments

Note:

Output pins configured according to the actual wiring.

-11 -

Each independent Clarity must have separate Ext. Start Dig. Input and Ready Dig.
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3.4.2 Using multiple U-PAD converters
When using multiple U-PADs, after plugging the device into a USB port, the device
will be detected automatically. After that, please, repeat the U-PAD configuration in
Clarity described in the chapter "Clarity Configuration" on pg. 9.

System Configuration E‘
Setup Control Modules Number of Instruments: [+ =
[No [ Used [sm A Instumert | A Instrument 2| A Instrument 2| A Instrument 4 |
=3 AS
= PAL Instrument Type
& Sampler Instrument 1 [sc | name [MyGC
= 56200
“, Sykam 55200 Instrument 2 Image for Closed Instrument Image for Opened Instrumenk
=] Le
@ [ CB20D48, DA PL)
board |
1 6C =
=] Detector
= EB UPaD1 1 268
A, CBA Instrument 1
A, CBB Instrument 1 From
= E@ UPaD1 2 100 ST AS -
A, FID Instrument 1 % Sampler PaL =
Ay, ECD Instrument 1 [SRIE
P
Cims J = (] Detector
(1 Balance A, FID U-PADT 2
(Z1 Thermostat (333 A, ECD U-PADT 2
1 valve A, CBA U-PEDT 1
(] Fraction Collector S, CBB U-PaDT 1
] Capillary
Electrophoresis SLL =
(1 Auxiliary Devics Number
Ext. Start Dig, Input: |U-PAD1 2 - = ﬁ
Ready Dig, Qutput:  [rass -
) e p—
L
Add ‘ ‘ | | oK Cancel | Help ‘

Fig. 11: System Configuration — multiple U-PADs

Individual converters can be assigned to multiple Instruments and combined
together arbitrarily. In the example described in the Fig. 11 on pg. 12., all signals
from U-PAD1 1, as well as all signals from U-PAD1 2 are assigned to the
Instrument 1.

While there are several cards assigned to the same Instrument, it is necessary to
select which card will be used for Ext. Start Dig. Input and Ready Dig. Output
signals @ .

All added A/D converters (e.g. U-PAD) must have their drivers properly installed.
There must be correct number of items in the Windows OS Device Manager,
otherwise you will not be able to add it in the System Configuration dialog and
configure its detectors to Instruments.

Note: A maximum of four U-PAD converters can be configured and used in Clarity
simultaneously.

Note: A larger number of Instruments can be set than the amount you have purchased.
You will not be able to measure on the surplus Instruments (indicated by a blue
symbol of the curve on the tab), but you may use them e.g. for “offline” preparation
of methods.

-12 -
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4 Using the U-PAD

There are generally two places for setting the parameters of the U-PAD A/D
Converter in Clarity:

» The DataApex U-PAD1 Setup dialog for setting the parameters that are set
with respect to the type of connected signal.

« The Method Setup - Acquisition tab for setting the parameters related to the
type of analysis.

4.1 DataApex U-PAD1 Setup rame=

The DataApex U-PAD1 Setup dialog sets the parameters of the U-PAD converter
and since it depends on the type of connected signal, it is not going to be changed

often.
DataApex U-PAD1 Setup &l
Status K, Number of channels 2
Charnel 1
Mame: U-PADL -1 I Inversion of Signal ¥ Bipolar
Quantity: volkage Units: i ek Lnis
Coefficient: 1y f 1wy Autoprafiz: Yes
Channel 2
Mame: U-PADL-2Z I Inversion of Signal ¥ Bipolar
Quantity: volkage Units: i ek Lnis
Caefficient: T 1 m Autoprefix:  Yes
Device Setup
Supply Frequency
Change
Digital Input Mames g F otz
Digital Output Names Change C 60Hz
oK Cancel | ek

Fig. 12: DataApex U-PAD1 Setup

Number of Channels
Indicates the number of data acquisition channels.
Channel 1 (2)
For each channel of the U-PAD A/D Converter the name of the signal can be
edited in the Name @ field and the Set Units... @ button can be used to change
other signal parameters. Effects of these changes can be seen in other fields of the
respective Channel 1 (2) section.
Name
This field will be used to describe the signal in the Chromatogram
window.
Inversion of Signal

Inverts the polarity of the signal from the detector. This function can also
be used for easy correction of inversely connected wires.

-13-
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Bipolar
Both positive and negative voltages will be measured. Unchecking the
Bipolar option will improve the resolution of the signal by 1 bit. On the
other hand, it will also restrict the measuring of negative signals (i.e.
below zero).

Set Units...
Invokes the Detector Units dialog that can be used for converting the
voltage measured by U-PAD to the units of the detector. Such units will
then be shown throughout Clarity instead of default mV. Setting is
specific for each U-PAD channel (signal).

Detector Units B
Quantity voltage s m x| [v
Caefficient 1 m {1 mi Autoprefix [V

oK Cancel ‘ Defau\tl_lmts| Help ‘

Fig. 13: Detector Units

« Quantity — Field for entering a name of the y-axis in the graph of the
measured signal.

« Units — Field for entering the unit symbol, along with the prefix.

« Coefficient — Allows to enter the coefficient between the selected units
and mV (default).

o Autoprefix — Allows to enter the unit prefix. In graphs, units will be
scaled automatically, while in the tables, units with the prefix entered will
be used.

Device Setup
This section allows to modify the naming of digital inputs and outputs and change
the Mains Supply Frequency Suppression settings.

Digital Input Names
Allows to change the names of digital inputs.

Digital Input Names

Irput
m Descriptions:

1 Start
z Digital Input 2

ok | concel | e |

Fig. 14: Digital Input Names

-14 -
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Digital Output Names
Allows to change the names of digital outputs. These names will be used

in the Digital Output Control dialog in the chapter "Digital Inputs and
Outputs" on pg. 19.

Digital Output Names

et
S Descriptions:

1 Ready
z Digital Output 2

ok | Gl | b |

Fig. 15: Digital Output Names

Supply Frequency
Allows to change the Mains Supply Frequency Suppression. It is used for

suppressing the interference on the specified frequency level. This
setting influences the sampling frequency as well.
In most parts of Americas, the 60 Hz Mains frequency is usual, while the rest of

the world tends to use 50 Hz Mains frequency (pre-set as default). The 50 Hz
frequency is common in countries using 230V power supply, while the 60 Hz is

connected to the 117V power supply.

Note:

-15-
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4.2 Method Setup
Parameters of the Method Setup - Acquisition and Method Setup - Measurement
dialogs depend on the type of analysis (measuring conditions), so they can be
specific for various types of analyses. This is the reason for them to be a part of the
method.

Caution:  The parameters can't be changed during analysis.

4.2.1 Method Setup - Acquisition
Method Setup test &‘

Select Detector LU-PADT - 1 - ¥ Enabled
U-PAD1 Detector Method

Method Properties ]

Range  [1250my -
Sample Rate |25 Hz -

Configuration: Bipolar

Status [Ready

Event Table | Measurement Acquisition | Intearation | Caleulation | Advanced |

ok Cancel ‘ Sgr\dmethnd| Report | AuditTraM| Help

Fig. 16: Method Setup - Acquisition (U-PAD)

Select Detector
Selects the detector whose parameters are set. If there is only one detector

(channel) configured on the Clarity Instrument, this control is not accessible.
Range

Selects the input voltage range (in mV). The selected range corresponds to the

maximum output voltage of the detector that the A/D converter can still process. In

case the detector unit conversion is set in Detector Units dialog, the range will be

shown in detector units according to the conversion, while the corresponding

original range in mV will be shown next to the field.

Available ranges for U-PAD converter are 156, 1 250 and 12 585 mV.

Sample Rate

Depending on Supply Frequency filter selected in the System Configuration —
DataApex U-PAD1 Setup dialog, see the chapter "DataApex U-PAD1 Setup” on
pg. 13. The available sampling rates are 6.25, 12.5, 25, 50 and 100 samples per
second (for 50 Hz supply frequency filter) or 7.5, 15, 30, 60 and 120 samples per
second (for 60 Hz supply frequency filter).

-16 -
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Higher sampling rate allows for the measurement of narrower peaks, but it also
means a larger amount of data which affects the size of the resulting chromatogram

and the speed of its processing.
Sample rate sufficient for successful peak detection is about 20 samples per

narrowest peak.
A higher sampling rate also increases the amount of noise.

Note: Range and Sampling Rate are set individually for each detector.

-17 -
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4.2.2 Method Setup - Measurement

Method Setup Test E\
Common for all detectors
Method Descriptior,
Defaulk Method For Intrument 1
¥ Enable Autostop
Column ‘
Run Time:
Mobile Phase |
5 [min.]
FlowRate |
Pressure [
Detection
| ¥ External Start/Stop
Temperature |
€ Start Only
Hote @ Start - Restart
€ Start - Stop
“ Up 4
& Down 3
Event Table  Measurement | Aequisition | Integration | Caleulation | Advanced |
Concel | Sendmethod | Report | audtmal [ e

Fig. 17: Method Setup - Measurement

External Start/Stop
Enables control from an external signal.

Note:

The input used for an external start from a chromatograph can be set in the
System Configuration dialog, see Fig. 8 on pg. 9.

Start Only
The external signal only starts an analysis. Triggering the input will not
influence the acquisition in progress.

Start - Restart
The external signal terminates the analysis in progress and at the same
time starts a new one. The first signal starts the analysis; the second
signal terminates it and at the same time starts a new one - the so-called
continuous measurement.

Start - Stop
The external signal starts and stops an analysis. The first signal starts
the analysis; the second signal stops it, etc.

Down
The station reacts to changes in voltage in the relevant controlling input
from high (> 3 V) to low (< 0.7 V), or to contacts closed in the relay.

Up
The station reacts to changes in voltage in the relevant controlling input
from low (< 0.7 V) to high (> 3 V), or to contacts opened in the relay.
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4.3 Digital Inputs and Outputs

The U-PAD A/D Converter is equipped with two digital TTL outputs, which are
also designed as relay contacts. It also has two digital inputs IN1 and IN2
equipped with optocouplers.

Digital Outputs of U-PAD1 (SN:100)

Output Initial State: Current Descriptions:
tats:

1 (O[Ot [Resir
z O_1| O] [Notused

s | e |

Fig. 18: Digital outputs of U-PAD1

These outputs can be controlled from the following places in Clarity:
o Standard assignment of external Ext. Start Dig. Input and Ready Dig. Output
can be changed in the System Configuration dialog - in the Fig. 8 on pg.
9.

Note: The assigned input and output is then automatically used in the ACTIVE
sequence for synchronization with the autosampler.
o Digital outputs of U-PAD1 dialog.
» Device Monitor of the U-PAD1.
o Inthe Method Setup - Event Table dialog.
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4.4 Device Monitor
The Device Monitor window can be invoked by the Monitor - Device Monitor
command from the Instrument window or using the Device Monitor icon. It

displays the states of digital inputs and enables the user to monitor and change the
states of digital outputs.

92 Wy L C - Device Monitor,

File Control Wiew Window Help m i @

Ready ©
Input Corrent Output Current
il Descriptions: o e Descriptions:

1 O |Start 1 IO/LHReady
2 O |Diqitallr\put2 2 O/LHNntUsed

For Help, press F1

Fig. 19: Device Monitor - U-PAD1

Input no.
Lists the numbers of individual inputs.
Current State
Indicates the current status of the particular input. Green light corresponds to
logical one (HIGH), light switched off (gray icon) to logical zero (LOW).
Descriptions
Shows the description indicating the meaning of individual input. The names of all
digital inputs can be set in the DataApex U-PAD1 Setup dialog.

Output no.
Lists the serial numbers of individual outputs.

Current State

Indicates the current status of the particular output which also works as relays.
Green light corresponds to logical one (HIGH), light switched off (gray icon) to
logical zero (LOW). The state of any output can be changed by clicking on the
Current State button of the particular output.

Descriptions
Shows the description indicating the meaning of individual output. The names of all
digital outputs can be set in the DataApex U-PAD1 Setup dialog.
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5 Troubleshooting

If you will not find your answers here, use the www.dataapex.com website where
the Support menu will navigate you to frequently asked questions (FAQ), Clarity
email conference archive or contact to DataApex helpdesk.

5.1 Locate your problem
When troubles occur, the fastest way to find a solution for it is to search for it in the
following index via the Dialog (window), in which the problem occurred, Error
Messages that appear or according to utilized Hardware. The name of the
window/dialog is visible in its header.

Note: Names of individual Clarity Instruments appear in the header instead of the
common term “Instrument”.

List of windows and dialogs

Dialogs
Clarity pg. 32.
Data Acquisition pg. 34.
Instrument pg. 32.
Method Setup pg. 32.
Sequence pg. 32.
Single Analysis pg. 32.
System Configuration pg. 22., pg. 32., pg. 34.

List of Error messages

Error Messages
Cannot establish communication with DataApex U-PAD  pg. 22.
Cannot load device driver pg. 22.
Disabled (in the status line) pg. 32.
Error occurred during setup pg. 22.
Simulated (in Data Acquisition) pg. 34.
Note: To find solutions for error messages not listed above, check the Clarity Getting

Started Guide or visit our web pages www.dataapex.com.
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5.2 Problems with U-PAD

Most problems with U-PAD driver are generally indicated by following symptoms:

o U-PAD cannot be added to the Setup Control Modules in the System
Configuration dialog, displaying “Cannot load device driver” error message
followed by “Error occurred during setup”.

o Claritywill issue an error message "Cannot establish communication with
DataApex U-PAD" when opening the Instrument window.

o Double-clicking on the device will not invoke the DataApex U-PAD1 Setup
dialog.

o The Data Acquisition icon in the Instrument window is not active (this
problem may also have another cause. For more details see the chapter
Data Acquisition - non-functional on pg. 32.

Solution: When one of these problems occur, first check if the U-PAD is correctly plugged in
the USB port. Ifit is, check the U-PAD driver (see the chapter "How to check the
U-PAD driver" on pg. 22.) and then proceed according to the suggested
solutions.

5.2.1 How to check the U-PAD driver

Windows XP/2000
In the lower left corner of the screen, in the Start menu, select Settings - Control
Panel and the System icon, and under the Hardware tab click on the Device
Manager button.

Windows 7/Vista
In the lower left corner of the screen, in the Start menu, type "Device Manager" in
the search field and click on the found item.

Windows 8.1
Press the Windows key on the keyboard and start typing Device Manager, in the
search results, click on the desired item to display the Device Manager window.

In the desired Device Manager window look up the resulting list for item
"Chromatography Devices - U-PAD v. 1.3 (DataApex Ltd.)".

In the following image, all drivers (except the U-PAD 2.0 driver) are installed
correctly.

-22-


ms-its:Clarity.chm::/Help/010-clarity/010.010-system/010.010-configuration.htm
ms-its:Clarity.chm::/Help/010-clarity/010.010-system/010.010-configuration.htm
ms-its:Clarity.chm::/Help/020-instrument/020.000-instrument/020-instrument.htm
ms-its:Clarity.chm::/Help/020-instrument/020.000-instrument/020-instrument.htm

U-PAD A/D Converter 5 Troubleshooting

L Device Manager,
File  Action Wiew Help
mFs @

V) Device Manager on local |1

k3

levice, Model 7,10

B8 Datafpex Acquisition device, Model 7.10—INT7 Card

B8 Datafpex Acquisition device, Model 9.00—INT9 Card

B8 Datafpex DfA Control Board, Model CB2.0—CB20 Control Board

EY U-PAD 2.0 (Dataspex)y— UU-PAD2 Converter
EE U-PAD v, 1.3 (Datadpex Ltd.) U-PAD Converter
1§ Computer
£ El + e Disk drives

[

Fig. 20: Device Manager in Windows XP

Error status of the driver may be one of the following:

If the "Chromatography Device — U-PAD v. 1.3 (DataApex Ltd.)" - item does not appear,

then the driver has not been installed.

Solution: Reinstall the driver manually as described in the chapter "Installation and
reinstallation in Windows XP/Vista/7/8.1" on pg. 24.

The driver is installed, but there is a yellow exclamation mark (® in the Fig. 20 on pg.

23.) or a question mark over its icon, or it is not behaving as expected. The driver is

probably installed incorrectly.

Solution: Reinstall the driver manually as described in the chapter "Installation and
reinstallation in Windows XP/Vista/7/8.1" on pg. 24.

The item does appear, but is displayed with a cross symbol.
Solution: Double-click the item to invoke the General tab and activate the driver by clicking
on the Enable this device button.

The item does appear and there are no error symbols around it. A driver for a different

type of Windows operating system was possibly installed thereby replacing the correct

driver.

Solution: Uninstall the incorrect driver and install the correct one as described in the chapter
"Installation and reinstallation in Windows XP/Vista/7/8.1" on pg. 24.
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5.3 Manual installation

5.3.1 Installation and reinstallation in Windows XP/Vista/7/8.1
o Connect the U-PAD with a cable to a USB port on the computer.

o During start-up, Windows should automatically recognize the new Plug and
Play device and start the Add Hardware Wizard.

Note: If the wizard does not occur, use the Start - Control Panel — Add Hardware to
invoke installation.

Add Hardware Wizard

Welcome to the Add Hardware Wizard

This vizard help you:

« Install software to suppost the hardware you add to your
compuler

* Troubleshoot problems pou map be having wilh your
e,

% 1f your hardware came with an installation CD.
it it recommended that pou click Cancel to
close this wizard and use the manufacturer's
CD to install this hardware.

Tocontinue, click Neat

Fig. 21: Step 1 of Hardware Installation Wizard
o Click the Next button.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windowrs will search lor cunent and updated software by
onthe .

. aron
the Widows Update b ke (Wi yous pemission)
Fiead cux. piivacy polic

Can'Windows connect to Windows Uipdate to seaich for
software?

()Y es, thes time only
) e, now and gvery time | connect a device

Click Nest to conkiue:

Fig. 22: Step 2 of Hardware Installation Wizard

o Select No, not this time and click Next.
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Found New Har dware Wizard

Welcome to the Found New

Hardware Wizard

This wizad heps you sl software fox
U-PAD v. 1.3 (Dakaipex Lid.)

(). 1 your hardware came with on installation CO
<& ot Hoppy disk. inzert it now.

What do you wani the wizard to do7

) Inutal the software automaticaly (Recommendsd)
@ Inatal fior kst of speciic beaticn [Advanced]

Click Next to contnue.

Fig. 23: Step 3 of Hardware Installation Wizard

« Select the Install from a list or specific location (Advanced) option and click
Next.

Hardware Update Wizard

Plaasa choose your search and installation options.

O Search for the best drivet in these locations.
Use the check

i T
The best

(© Donit search | vl chonse the dirver 1o imsial}

(Choose this option o select the device diiver fiom a kst Windows does not guaiantes that
the diver you choose wil be the best match for your hardvare.

Fig. 24: Step 4 of Hardware Installation Wizard

Select Don't search. | Will choose the driver to install. and click the Next
button.

Hardware Update Wizard

Select the device driver pou want to inztall for thiz hardware.

Select the manufacturer and model of you hardware device and then click Next. i you
have a disk that contains the diver you want to install. cick Have Disk.

[] Show compatible hardware.
Model

U-PAD v. 1.3 Datatpex Lid ) Version: 5.0.1.3
LI-PAD v. 1.3 [Datakpes Lid | Version 5.01.3

@ This diiver iz not digitally signed!
Telme why diiver sanina iz imgortant

Fig. 25: Step 5 of Hardware Installation Wizard

o To be sure that Windows install the correct driver, click the Have Disk...
button.
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Insest the menufachurer's nstallson dick, andthen [
\% s i3

Copy manufacturer's files fom:
[ =

Fig. 26: Step 6 of Hardware Installation Wizard

o Click the Browse... button and in the displayed Locate File dialog browse to
the main folder of the Clarity Station and HW_DRIVERS\UPAD subfolder
(C\CLARITY\HW_DRIVERS\UPAD by default). Select the CSWUPAD.INF
file and click the Open button. Now you are back in the Install From Disk
dialog displaying the correct path to the CSWUPAD.INF file. Click the OK
button.

Note: The driver is also located on the Clarity installation DVD-ROM in the HW_
DRIVERS\UPAD subfolder.

Hardware Update Wizard

Select the device driver pou want to inztall for thiz hardware.

gy Selectthe manufacturer and modelof you hardware device and then cick Neat. If you
B ave a ik thet contars the dives you want to install, cick Have Disk.

[] Show compatile hardware
Model
U-PAD v. 1.3 [Datatpes Lid )

/& This driver iz not digitally signed!
Tel me why diiver soning iz important

Fig. 27: Step 7 of Hardware Installation Wizard

+ Now the Hardware Update Wizard shows the correct driver to be installed in
Windows. Click the Next button and after completing the installation click the
Finish button in the following dialog.

5.3.1.1 Reinstallation of drivers using the System Restore Point
Use the System Restore Point in MS Windows XP/Vista/7 to uninstall the
incorrect drivers.
o Go to Start — Programs — Accessories — System Tools — System Restore in
Windows XP or press the Windows key on your keyboard and type "System
Restore" in the search field and click on the found item in Windows
Vista/7/8.1.
« Inthe System Restore dialog use the Restore my computer to an earlier time
in Windows XP or Choose a different restore point in Vista/7 option and
press the Next button.
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« Inthe next dialog select a restore point from a time before the incorrect driver
was installed.

Caution:  Any software or hardware that was installed after the moment of the selected
restore point will be removed from your system.

o Reinstall Clarity and then restart the PC.
o Windows XP should now correctly identify and install the drivers.

5.3.2 Reinstallation of drivers in Windows 2000

Note: Windows 2000 is supported until Clarity version 3.0 only.

After installing Clarity and the U-PAD device, the Device Manager either does not
display the Chromatography Devices — U-PAD item at all or it displays a yellow
exclamation mark next to the item that indicates that the device is not working

properly.

| tion  view HQ— = | & m | 2
[ ), WVAN-LAPTOP

8 gatteries
3 Computer
13D Disk drives
Display adapters
£ DVDJCD-ROM drives
2 Floppy disk controllsrs
=58 Chromatography Devices
-E@ U-PAD 2.0 (Datadpex)
ET U-PAD 2.0 (Datafpex)
2 IDE ATAJATAPI controllers
& EEE 1394 Bus host controllers
2 Keyboards
Mice: and other pointing devices
= Modems
) Agere Systems AC'ST Modem
B Monitors
E) Network adapters
‘; PCMCIA adapters

J Device Manager | (] Control Panel

Fig. 28: Device Manager in Windows 2000

If the "U-PAD v. 1.3 (DataApex Ltd.)" item is missing, Windows has automatically
installed incorrect driver.

If you are able to locate which device was mistakenly installed instead of the U-PAD
driver, you can open its Properties and Update this driver. In the manual installation
process, select the correct drivers analogically to the description in the chapter
"Installing the correct driver manually" on pg. 29.

If the correct driver cannot be determined, the last installed driver will have to be
removed.

Caution:  This procedure can be used safely only if you did not install any other hardware
since the installation of the converter.
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5.3.2.1 Deleting incorrect *.INF files in the system

Note:

Note:

Be sure to have the Claritysoftware already installed.

Open the C:\WINNT\INF (C:\WINDOWS\INF) folder @
Explorer.

in  Windows

You may have to allow for the hidden system files to be displayed. In menu select
Tools — Folder Options - View tab then set the Hidden Files and Folders option to
Show Hidden Files and Folders.
Sort the files according to Modified column @ and locate the last modified
* PNF file ® .

Also locate the corresponding *.INF file ® and delete both of them.

BN C:\ WINNT inf

fle Edt Wew Favortes Tools Help

UUse the Details i [
sk 7 b o [5] | fgeerch | EyFoders 3|15 08 X o (B

addres{[] cowmnTinF ) 5y | P
Folders x Mam; Size | Type Modified % B
B Drivers =1 BKB Precompied Setu,..  8{22]2005 10:35 AM
7 Fonts %] agtapib, PHF 17 KB Precompiled Setu,..  B{18{2005 9:25 AM
.| Help Q03235 PHF 15KB Precompied Setu...  8{16/2005 915 AM
w0 ime — oem?9 inf OKE _SetunIoformation  7(20/2005 7:18 AM
W= 3 |Lucate last modified oemXX.pnf file and | 7jiaiz005 1015 am
-0 Tnstaller corresponding *.inf file and delete hem. | syzejz00 4:16 am
E-_] Java ausbtme, PNF 7KE Precompied Setu,..  5§25/2005 4:00 FM

HF 10KE  Precompiled Setu,..  5i25/2005 4:00 PM

-~ Media |

B0 meagent 7KB Precompied Setu...  5/25/2005 4:00 PM
B2 msapps 3KB Setup Information  5(23j2005 10:24 AM
£ medownid.tmp 7KB Precompied Setu...  4/2L/2005 4:55 PM
B, | |[#] oemaa.prr 7KB Precompled Setu...  3{23j2005 12:26 PM
K| | %] oemz7 PrE 14KB Precomplled Setu..,  3/11/20053:23PM ]
2 object{s) selected lo.72xB =) My Computer v

Fig. 29: Windows Explorer

« Continue to install the correct driver manually (described in the chapter

"Installing the correct driver manually" on pg. 29.) without restarting the
PC.
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5.3.2.2 Installing the correct driver manually

The following procedure described step by step can be applied under any
circumstances.

* Invoke the Start— Control Panel —% Add/Remove Hardware command.
 Inthe first dialog press the Next button.

Add/Remove Hardware Wizard

Choose a Hardware Task
“Which hardnare taskc do you warl to perfom?

Select the hardware task you want to perom, and then click Hext.

@

{Choose this option i you ate adding s new device to you compuler of are having
problems geling a derv g

s ook o devce
mmmuam«muwmmmma

etk e coen

Fig. 30: Step 1 of Add/Remove Hardware Wizard
o Select Add/Troubleshoot a device and click the Next button.

Add/Remove Hardware Wizard

Choose a Hardwaie Device

s el bt aaady sl on o conpt o s g bl
D T e iore et e e L

1F you are attempling to add a device and it i nat shown bedow, select Add a new
device, and then cick Next.

Devices =
& ATPTFrRaF eatue Buiton

| 5] Programmable irfemmt controlier

| Syetem limer

| ] Divect memory acoess controler

28 Standaed 101/102-Key o1 Miciosoh Natwial P5/2 Kepbosid

AFrP Printar Pont (1 PT11 -

et e T coen

Fig. 31: Step 2 of Add/Remove Hardware Wizard

In the Devices list select the Add a new device and click the Next button.
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Add/Remove Hardware Wizard

Find New Hardware
“Windows can akio detect hardwaie that is not Plug and Play compatble.

it checks lings for the device

and instalts the comect diver.

Do you wank Windowes to search for your new hardware?

et o oo

Fig. 32: Step 3 of Add/Remove Hardware Wizard

o Select No, | want to select the hardware from a list and click the Next button.

Add/Remove Hardware Wizard

Hardware Type
Whal lype of hardnare da you want o install!

Select the type of haidware you want 10 instal.

500 Mulport seial sdapters
B3 Hetwork adaplers

2 PMCIA and Flash memary devices
5 Paits [COM & LPT)

[ Yy =

cgock [ Net> D Cancel

Fig. 33: Step 4 of Add/Remove Hardware Wizard

« In the Hardware types list select the Other devices option and press the

Next button.
]
—=L«.1 selected, and then cick OK. el
_Goreel|

Copy manufacturer's fles fom:

[C-\ChartyAFw/_DRVERSSUPAD =

Fig. 34: Step 5 of Add/Remove Hardware Wizard

o Set the path to the correct drivers. These drivers can be found in the
directory where Clarity is installed (C:\CLARITY\BIN by default), in the HW_
DRIVERS\UPAD subfolder. Then click the OK button.
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Select iiver
“Which driver do pou want

\> Select the manufacture(

)

Select the driver
that corresponds
to the device

Databpen Acquisiicn dvice, Model 2.03
D atapex Acquisiion device. Model 7.10

<pack ([ Net> [ cancel

Fig. 35: Step 6 of Add/Remove Hardware Wizard

» In the Models list select the U-PAD v. 1.3 (DataApex Ltd.) and click the
Next button.
» Inthe remaining dialogs press the Next button.

« Restartthe PC.
» Re-check the driver in the Device Manager as described in the chapter
"Reinstallation of drivers in Windows 2000" on pg. 27.
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5.4 Data Acquisition - non-functional

l Gray E icon with the heading DISABLED and non-functional Monitor - Data Acquisition
command.

| Dizabled |

Fig. 36: Data Acquisition disabled

Other manifestations of this error are also: Method Setup - Acquisition tab
missing, Method - Acquisition command non-functional, Run, Stop, Abort and
other similar commands non-functional in the Single Analysis, Sequence or
Device Monitor windows. Possible causes are:

Description: a) You are using Clarity Offline or a Clarity DEMO version, which does not
enable the measurement of chromatograms.

¥
i8] #a|Clarity DEMO
’? [— [—

] — System Logn Logout Lock Wien
s e
For Help, press F1 & e

Fig. 37: Clarity Offline and Clarity DEMO

Solution: Check whether there is a blue line with the tite OFFLINE displayed in the main
Clarity window under the symbols of the Instruments, or the title DEMO in the
Clarity window header.
In case of Clarity DEMO, use the Windows Start menu to locate the Clarity
DEMO group in the All Programs section and select the Remove Clarity item
there.
Then, use the correct Clarity installation DVD to install the full version.
In case of the Clarity Offline station, remove the HW key with the Offline license
and insert key with the Clarity full licence.

Description:  b) Detector is not allocated to the Clarity Instrument:

etk

—
=] Detector

i Detector 1

A, Detecto

Fig. 38: Detector not allocated to the Instrument

Open the System Configuration dialog from the Clarity window using the System -
Configuration... command and check the tab of the corresponding Instrument -
Instrument X. If it has no allocated detectors, add them.

Solution:
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In the left-hand list Setup Control Modules select the correct detector connected to
the A/D card you are using and drag it to the corresponding instrument on the
right.

If your A/D card is not in the left-hand list Setup Control Modules, add it using the
Add button and repeat the previous step.

Note: More information on the System Configuration dialog can be found in the chapter
"Clarity Configuration" on pg. 9.

Description: €) You have a licence purchased for data collection from a smaller number of
Instruments:

Mumber of Instruments |2 JZI

/\Alnsnume@tlumentZ Isz Instrument

‘ Instrument Type

Fig. 39: Small number of Instruments purchased

Open the System Configuration dialog from the Clarity window using the System -
Configuration... command and check the tab of the corresponding Instrument -
Instrument X. Blue symbol of the curve in the tab header indicates that
Instrument is not usable for measuring.

Solution: Check your serial number S/N for example using the command Help - About...
from the main Clarity window.
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5.5 Data Acquisition - Simulated

| The title "Simulated” is displayed in the Data Acquisition window.

Description:

Solution:

Fig. 40: Data Acquisition Simulated

The corresponding Instrument only displays the simulated curve (from the file
CHANNX.DTA file) in the Data Acquisition window, or in other words has allocated
a DEMO detector on itself.

Open the System Configuration dialog from the Clarity window using the System -
Configuration... command and check the tab of the corresponding Instrument -
Instrument X. If it only has the detector signals from the DataApex DEMO
detector, it is necessary to reconfigure it. You can find more information how to
add a detector in the chapter "Clarity Configuration"” on pg. 9..

Make sure that you have installed a full version of Clarity. If this is not the case,
inscription DEMO is in the header of the main window. If so, install the full version
and enter the user code you have been provided. Also make sure that the detector
is properly configured.
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6 Tables and specifications
6.1 Description of the INT7 connector (Male)

[

‘r.‘

M28-

LLOUTI
OUTISI
12 OUTIS2

ouT2
OUT2S1
0uUT252

3
I

aPc mr

/90‘?0‘?0‘?0?L6iLéﬁl’é‘?0909090909?90‘?090‘£0?6%

18 DGND

Fig. 41: Connector pins

Tab. 3: Description of the connector pins:

6 Tables and specifications

Pin Description

1H + Input of the 1st channel

1L - Input of the 1st channel

AGND Ground of the analog channels

IN1 Digital input (of the 1st channel). Used as an External
Start (marker) of the 1st channel
1st Digital output Digital outputs are controlled by

ouT1 Event Table, ACTIVE sequence and Digital Output
Control UPAD dialog.

DGND Ground of the digital inputs and outputs.

M1S+ + pin of the 1st Digital input. Level is LOW when
current flows between M1S+ and M1S-.

M1S- - pin of the 1st Digital input.

OouT181 Digital outputs - 1st relay contact. Contact is closed

OuUT1S2 when outputis ata LOW level.
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Fig. 42: Standard U-PAD cable for two detectors

6.2 Parameters of digital inputs and outputs

Digital Outputs

The board contains two digital TTL outputs (OUT1 and OUT2) with maximum
permissible current of 20 mA at both levels. Both digital outputs are also designed
as relay contacts (OUT1S1/0UT1S2 and OUT2S1/0UT2S2).

The maximum permissible current is 700 mA, the maximum-switched voltage is
100 V, and the contact resistance is 750 mQ. The relay is on-state (closed) at level
LOW of a relevant digital output.

Digital Inputs

The U-PAD A/D converter contains two digital TTL inputs IN1, IN2. The inputs are
also equipped with an optocoupler (M1S+/M1S- and M2S+/M2S-). The excitation
current is 5 mA and corresponds to input level LOW. The LED of the isolator is
directly connected to the connector.

Caution: A resistor must be inserted (e.g. in the connector proper) to restrict the diode
current to 10 mA max.

To suppress contact bouncing the digital inputs are equipped with monostable
toggles that prolong any change affecting the input to at least 200 ms (to ensure
that the station is able to detect it). A pulse with duration of at least 7 ms is
necessary to excite the toggles.
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6.3 U-PAD - CE Conformity Declaration

CE CONFORMITY DECLARATION

We, DataApex Ltd.
Podohradska 1704/1

CZ -155 00 Prague 5

declare under our sole responsibility that
the product:
chromatography integrator
type:
U-PAD
to which this declaration relates is in conformity with the following standards

EN 61326-1:98+Z1:99+Z2:02

following the provision of Directive:

89/336/EEC including amendments
Complementary information: Certificate EZU no.: 1030724 dated 23.4.2003
The last two digits of the year in which the CE marking was affixed: 03

Place of issue: Prague Manufacturer representative: L. Siska

=

Date of issue:  6.5.2003 Position: hardware production manager

Fig. 43: Conformity Declaration

6.4 Technical data
Tab. 4: Technical data of the U-PAD device:

Parameter Value
Converter type: 24-bit 8% (delta — sigma)
Analog inputs: differential
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Parameter Value

2, isolated from USB

(inputs share common ground)

unipolar and bipolar, each channel independently
156, 1 250 or 12 585 mV

Input impedance: 1MQ

6.25,12.5, 25, 50, 100 samples per second for 50
Hz mains frequency filter

7.5, 15, 30, 60, 120 samples per second for 60 Hz
mains frequency filter

Number of channels:

Input range:

Sample rate:

Non-linearity: <0.003 %
2 TTL (5 V), can be also controlled using the built-in
Digital inputs: optocouplers (M1S+/M1S- and M2S+/M2S-, 5 mA
current)

2 TTL (5V, maximum current load 20 mA), also as
relay contacts (switching contacts rating: max.
switching current 0.5 ADC, max. contact resistance
150 mQ, max. voltage 100 V)

Digital outputs:

Dimensions: 100 x55x 16 mm

Weight: 1109

Power supply: from the PC via the USB cable

Tab. 5: Effective resolution for various acquisition speeds and input ranges:

12 585 mV 1250 mV 156 mV

6.25 Hz 22 bit 22 bit 20 bit

12.5 Hz 21 bit 21.5 bit 20 bit

50 Hz 20.5 bit 21 bit 19 bit

100 Hz 20 bit 20 bit 18.5 bit
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