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1 « Introduction

1.1 Overview

The CD20 Conductivity Detector is a sensitive, accurate, and
versatile instrument for detecting and quantifying ionic analytes in
liguid and ion chromatography. It is especially useful for analytes
that lack UV chromophores and cannot be determined with adequate
sensitivity by UV absorbance. Conductivity detection, especially
when combined with chemical eluent suppression, provides excellent
sensitivity and selectivity for numerous ionic species, both organic
and inorganic.

The major organic analytes are carboxylic, sulfonic, and phosphonic
acids; and primary, secondary, tertiary, and quaternary amines.
Inorganic analytes include strong acid anions such as the halides,
sulfate, nitrate, and phosphate; alkali metal and alkaline earth
cations.

1.2 About This Manual

Chapter 1)ntroduction, provides a brief overview of the CD20
Conductivity Detector and explains the conventions used in this
manual, including safety information.

Chapter 2 Description, describes physical aspects of the CD20
(front panel controls, electronics, flow cell, etc.), as well as the
detector operating modes.

Chapter 30peration and Maintenance discusses operating

features and explains how to create, edit, and run methods. Routine
preventive maintenance requirements are included at the end of this
chapter.

Chapter 4 Troubleshooting, lists minor operating problems and
step-by-step procedures to isolate and eliminate them.
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Chapter 5Service presents step-by-step instructions for routine
service and parts replacement procedures.

Chapter 6 Conductivity Detection, discusses conductivity detection
and its applications.

Appendix A, Specifications lists the CD20 specifications and
installation site requirements.

Appendix B,Installation, describes how to install the CD20.

Appendix C,Display Screensillustrates and describes all front
panel operating and diagnostic screens.

Appendix D,Signal Processor Functionslists the functions of the
Signal Processor (SP) card.

Appendix E,Connector Pinouts describes the pinouts for all CD20
connectors.
1.2.1 Typefaces
Typefaces are used in this manual as follows.
* Capitalized bold type indicates a front panel button:
PressEnter to begin running the method.

* Upper-case bold type indicates the name of a menu, the
name of a screen, or an on-screen entry:

Display theMETHOD screen.

Move the cursor to theDIT field.

1-4 Doc. 034854-03 2/96



1« Introduction

1.2.2 Safety Messages and Notes

This instrument has been designed to comply with the
requirements for safety set forth in IEC 1038fety
Requirements for Electrical Equipment for Measurement,
Control, and Laboratory Use

This manual contains warnings and precautionary statements
that can prevent personal injury and/or damage to the
instrument when properly followed. Safety messages appear
in bold type and are accompanied by icons.

Indicates a potential hazard which could result in serious
injury or loss of life. Any hazard of this type will be located

WARNING behind a barrier and will be accessible only by use of a
tool. Access may be required during installation,
maintenance, or service.

Indicates a potential hazard to the operator, or damage to
A the instrument or other property.

CAUTION

[IMPORTANT:) Indicates that the function or process of the instrument
may be impaired. Operation does not constitute a hazard.
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Informational messages also appear throughout this manual.
These are labeled NOTE and are in bold type:

NOTE
NOTES call attention to certain information. They alert
you to an unexpected result of an action, suggest how to
optimize the performance of the instrument, etc.

1.2.3 Symbols

The symbols below appear on the detector, or on detector
labels.

~~ Alternating current

@ Protective conductor terminal

l Power supply is on

Q Power supply is off

1-6 Doc. 034854-03 2/96



1« Introduction

1.3 Related Manuals

During installation and operation of the CD20, you may need to
refer to one or more of the following manuals (depending on your
system) for information about other modules and components in the
DX 500 system.

The following manuals are provided with their respective products:

LC10 Chromatography Organizer Operator’'s Manual
(Document No. 034858)

LC20 Chromatography Enclosure Operator’s Manual
(Document No. 034859)

LC30 Chromatography Oven Operator's Manual
(Document No. 034860)

GP40 Gradient Pump Operator’s Manug@bocument No. 034856)
IP20 Isocratic Pump Operator's Manu@gDocument No. 034857)
PeakNet Software User’'s GuigPocument No. 034914)

The following manual is provided in the CD20 Ship Kit:
Installation of Dionex Ferrule FittinggDocument No. 034213)
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2 *» Description

The CD20 Conductivity Detector is housed in a single-unit DX 500
enclosure (see Figure 2-1). The detector can be stacked on top of
other DX 500 units, up to a maximum height of four units. For an

illustration of the recommended stacking configuration for DX 500
systems, see Figure B-1 in Appendix B.

Dimples (for stacking modules)

Single-Unit
Height

Control Panel
Display and Keypad

Knob (for adjusting
e screen contrast)
“~~ Tab (for tilting the

control panel)

Main Power
Switch

Main Power
Switch Actuator

Figure 2-1. CD20 Enclosure
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2.1 Front Control Panel

The control panel on the front door of the CD20 contains the liquid
crystal display (LCD), the membrane keypad, and the actuator for
the main power switch. The electronics chassis is located behind the
front door.

Power Switches

The main power switch is on a bulkhead inside the electronics
chassis (in the front, left-hand corner). The actuator for the power
switch is on the front door, below the control panel (see Figure 2-2).
The actuator functions only when the front door is fully closed.
When the door is open, press the main power switch to turn the
CD20 on and off.

2.1.1 Control Panel Display

The LCD, also called thecreen displays CD20 status and
operating information. Fields on the screen that are in reverse
video (blue letters on a white background) can be edited,
while normal video fields are simply informational displays.

There are three ways to improve screen visibility:

* The screen contrast can be adjusted by rotating the
knurled knob in the recess below thelp andMenu
buttons.

* The brightness of the screen backlight can be adjusted by
resetting this option on theopuLe seTup screen (see
Section C.1.5).

* The front control panel can be tilted to four positions. To
tilt the panel, lift firmly on the tab in the middle of the
recess below the keypad (see Figure 2-2). Push on the tab
to return the panel to its vertical position.
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CD20 Conductivity Detector

MENU of SCREENS

1 MAIN SCREEN 5 MODULE SETUP

2 DETAIL SCREEN 6 ANALOG OUT SETUP
3 METHOD 7 TIME FUNCTION IN
4 — 8 DIAGNOSTIC MENU

Help Message

) @D Co
CDENECD
&) o)
@ O
T
A -
1\
Main Power Tab Knob Tab
Switch Actuator (for openin g (for ad justin g (for tiltin g
the door) the contrast) the panel)

Figure 2-2. CD20 Front Panel

2.1.2 Control Panel Keypad

The buttons on the front panel keypad are used to affect
screen functions, to control CD20 operation directly, and to
create and modify programmed series of timed events, called
methods. For example, pressiAgid/Run turns the method
clock off (Hold) and on(Run), while pressingvienu displays a
list of available screens. In summary:

* To move from a menu to a screen that is listed as a menu
option, press the number button that corresponds to the
screen’s number, or move the cursor to the desired screen
name and presBnter.
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CD20 Conductivity Detector

To edit a reverse video entry field on a screen, use the
four directional arrow buttons to move the cursor to the
field. Use the numerical buttons to enter variable values.
Use theSelect A andSelect O buttons to choose
predetermined values.

To confirm the selected value, you can usually either press
a cursor arrow button or pregster. However, in certain
fields and/or screens, the only way to confirm the selected
value is by pressingnter. These exceptions are the

METHOD andscHebuLE save To fields, themetHobp and

scHeDULE RuN fields, any calibration command, the
DIAGNOSTIC TESTS screen, and all menu screens.

NOTE
A beep sounds each time you press a keypad button, and
a lower frequency beep sounds whenever an error occurs.
You can disable the beeps from th&1ODULE SETUP screen.

Offset

Returns the analog (recorder) output to a predetermined
baseline and zeros the display. The resultant value of the
offset required is displayed on tiIdETAIL screen. This
function can be programmed in a method.

Mark

Sends a 10% positive event mark to the analog (recorder)
output. For example, a mark is typically used to indicate a
sample injection. This function can be programmed in a
method.
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2 « Description

Insert

Inserts a new step into a method or waveform.

Move the cursor to th&ME field and pressnsert to add a

new step after the cursor position. The parameter fields in the
new step will be blank. After entering a time value, press
Enter or a cursor arrow button. Insert steps in any order and
they will be automatically reorganized in the correct
chronological order.

Delete

Removes the value from the current entry field so that you
can enter a new value. If you prasslete and then need to
restore the previous value, move the cursor from the field
without entering a new value.

Pressingbelete when the cursor is in a step entry field on the
METHOD or WAVEFORM screen “blanks” the step parameter
value. Moving the cursor to another field does not restore the
previous value; instead, the step remains blank, indicating no
change from the previous step.

To delete an entire method step:

1. Position the cursor in the method’s time field and press
Delete. The time is removed and the help line displays
this message:

TO DELETE THIS STEP, PRESS DELETE AGAIN

2. PresdDelete again to delete the step. Or, to restore the
original time and step parameters, press any button except
Delete.
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Hold/Run

Turns the method clock ofHpld) and on(Run). This button
functions only when the detector is under Method control
(see Section 2.5.2).

When the method clock is in Hold, pressingd/Run starts
the clock at either the initial step of a new method or, if
resuming an interrupted method, at the time at which the
clock was put in Hold.

When the method clock is in Run, presshmd/Run stops
the method clock, thereby “holding” the method and freezing
the current conditions.

Reset

Changes the method clock timeltoT, causing the initial
conditions specified by the method to occur. This button
functions only when the detector is under Method control
(see Section 2.5.2).

If the method is running, it continues running. If the method
is in Hold, the method clock executes the initial conditions
and holds.

Select A | and

When the cursor is positioned at a field with predetermined
parameters, these buttons cycle through the options. In fields
with predetermined numerical values, presstegct A

increases the value by one unit; presstegct [1 decreases

the value by one unit. Holding downsalect button increases
(or decreases) the value continuously. Pessr or a cursor
arrow button to confirm the selected value.

2-8
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2 « Description

—,1, »,and!

The four cursor buttons move the cursor, in the direction of
the arrow, to the next entry field. If there is no changeable
field in that direction, the cursor moves diagonally or remains
in its current location.

After entering a new value in an entry field, pressing an
arrow button to move to another field saves and/or executes
the change, except for the following cases: NMtEgHOD and
SCHEDULE SAVE TO fields, theMETHOD and SCHEDULE RUN
fields, any calibration command, tID@AGNOSTIC TESTS

screen, and all menu screens.

Help

Displays a help screen with information pertaining to the
current entry field.

Menu

From an operational screen, pressimgnu displays theMENU
of SCREENS. From a diagnostic screen, pressimghu once
returns you to th®IAGNOSTIC MENU; pressingMenu again
returns you to th&MENU of SCREENS.

Numeric Buttons

Enters numeric values into the current entry field. The
numeric buttons are 0 through 9 and the decimal.

On a menu screen, pressing a numeric button opens the
corresponding screen.

Enter

Saves and/or executes changes made in entry fields. If a menu
screen is displayed, pressigagter opens the highlighed
screen.
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2.2 Rear Panel

The CD20 rear panel (Figure B-2) contains fuses, connectors for line
power, and a connection for the optional DX LAN interface.

Power Entry

The power entry, fusing, and EMI filter are mounted on the rear of
the 45 W power supply module. The power entry is socketed for a
modular power cord (IEC 320 C13). The detector requires a
grounded, single-phase power source. The detector may be operated
from 85 to 270 Vac, 47 to 63 Hz power. The input power is 50 W
maximum. The line voltage is automatically selected and requires no
adjustments.

SHOCK HAZARD—If a grounded receptacle is not used, a

shock hazard may result. Do not operate or connect to AC

power mains without earthed ground connections.
CAUTION

Fuses

The CD20 uses two 3.15 A fast-blow fuses (IEC 127 type 1,
P/N 954745). See Section 5.3 for instructions on replacing the fuses.

For continued protection against risk of fire or shock,
always replace with fuses of the same type and rating.

CAUTION

2-10 Doc. 034854-03 2/96



2 « Description

DX LAN Connection (Optional)

When you order the DX LAN network, a standard BNC connector is
factory-installed in the upper left corner of the CD20 rear panel (see
Figure B-2 in Appendix B).

NOTE
To use PeakNet software to control CD20 operation via the DX
LAN, you must install a detector interface card (P/N 044196) in
the CD20. See Section B.3.2 for installation instructions for the
card.

External Connection Access

Connections to the front of the electronics chassis, such as TTL and
relay cables, are usually routed to the back of the detector through
the cable chase in the bottom of the electronics chassis. They may
also be passed through slots at the front of the detector. Cables exit
the CD20 through an opening in the rear panel (see Figure B-2).

2.3 Electronics Chassis

The electronics chassis is located immediately behind the front door
of the CD20. The chassis contains several electronics cards (printed
circuit boards) that are used to control the CD20. Various connectors
on the cards allow communication between the CD20 and other DX
500 modules and accessories. Figure 2-3 identifies the cards and
their connectors.

Do not remove any of the electronics cards from the
detector. There are no user-serviceable components on the
cards. If a card requires servicing, it must be performed by
qualified personnel following appropriate electrostatic

WARNING discharge (ESD) handling procedures.
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2.3.1 Connectors

Recorder (Slot 2)

This connector is typically used for a recorder/integrator or
diagnostic instruments. For a description of the connector
pinouts, see Table E-1 in Appendix E.

SRSO (Slot 2)

All connections to the Self-Regenerating Suppressor,
including power, connect here.

DS3 (Slot 2)

All connections to the DS3 Detection Stabilizer, including
power, connect here.

Conductivity Cell (Slot 3)

Provides all connections to the conductivity cell, including
temperature compensation.

TTL/Relay (Slot 4)

This strip of eight connectors provides an interface with
Dionex and non-Dionex modules for TTL and relay control

of the detector. See Appendix E for a description of relay and
TTL functions and the connections between the CD20 and
other modules.

60-pin ribbon connector (Slot 5)

This is the connector plug for the 60-pin ribbon cable to the
CD20 front panel (display and keypad).
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2 « Description

(D20 Conductivity Detector
PWR SPY SLOT 1 SLOT 2 | SLOT 3 SLOT 4 éiﬁ?;fi
45W BLANK (D20-SCR | CD20-SP | LAN-000K =" T
046632 046613 045637 045843 046341 AN
RECORDER —
REC - RLY-1
REC + ouT E)
SRS VOLTS RLY-2 U
ouT
DS3 AMPS T
D TEMP TTL-1 o
e ouT
EC DRIVE TTL-2 c
— ouT R
+10v ]
SCOPE SYNC TTL-1 N
— IN T
GND
e TTL-2 P
Ds3 N o
COND TTL-3 N
CELL N E
L
TTL-4
= N L]
SRS PWR SPY
ToL
GRN-0K
T RED-OUT OF SPEC
3
Figure 2-3. CDZ20 Electronics Chassis Components

2.3.2 Cards

Power Supply Card

Provides 45 watts of power for the detector electronics.

Blank Card

Slot 1 contains a blank card that must be present to complete

the electromagnetic interference (EMI) shielding.

SCR (Supply Control/Relay) Card

Interfaces to the CPU; the card contains three functions:

* 16-bit Recorder Output Digital-to-Analog
Converter—Includes an electronic switch for selection of
full-scale outputs of 0.01, 0.1, and 1.0 V.

Doc. 034854-03 2/96
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* SRS Power SuppiSupplies a regulated current (set by
the user) of 50, 100, 300, or 500 mA to the suppressor.
An over-voltage detector shuts off the power if the voltage
exceeds 8.5 V. An over-temperature detector shuts off the
power if the SRS temperature exceeds 40 °C. If either of
these events occurs, the SCR card sends an “SRS Alarm”
error message to the CPU.

* DS3 Power Suppi+Supplies heating power to the DS3
Detection Stabilizer. While warming or cooling to a lower
set point, a “BELOW TEMP” or “ABOVE TEMP”
message is displayed. Once a set point in the range of 25
to 45 °C is reached, proportional heat control maintains a
constant temperature.

SP (Signal Processor) Card

Contains all the analog circuitry needed by the CD20, as well
as the digital circuitry required to interface to the CPU. See
Appendix D for a list of SP card functions.

Relay/DX LAN and CPU Cards

« The CD20 control Moduleware and BIOS reside on the
CPU card. The CPU card provides control and monitoring
of other modules. A 60-pin ribbon cable assembly links
the logic to the CD20 front panel display and keypad.

* The Relay I/O card provides two isolated low voltage
relay outputs, two TTL outputs, and four TTL inputs.

The cards are installed in slot 5 of the card cage. The Relay
card is a half-card which rides piggyback on the CPU card
and sits behind slot 4.

The Relay I/O card is short enough to allow the optional
detector interface card (P/N 044196) to be mounted behind it
in slot 4. The interface card is required for communication
between the CD20 and PeakNet software via the DX LAN.

2-14
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Power Supply LED

The multicolor LED below the TTL/Relay connections
indicates the power supply status:

A green LED indicates normal operation.

* A red LED indicates a fault condition. When a fault
occurs, the CD20 enters its diagnostic state and no other
control is permitted until the probelm is corrected.
Turning off the power for a few seconds may clear the
fault; however, if the red LED is lighted when you turn on
the power again, notify Dionex.

2.4 Conductivity Cell

The flow-through conductivity cell has an active volume of about
1.0puL. Two 316 stainless steel electrodes are permanently sealed
into the PEEK cell body. The cell constant has a nominal value of
160 cm® and is calibrated electronically. A sensor located slightly
downstream from the electrodes senses the temperature of liquid
passing through the cell. The measured value is used to provide
temperature compensation.

The advanced geometry of the cell provides several benefits:
* Excellent accuracy and linearity over the working range

» Efficient sweepout and low volume for low dispersion

* Reduced sensitivity to electrode surface conditions

* Low electrode mass

» Effective temperature compensation

You can order the conductivity cell installed in a DS3 Detection
Stabilizer (P/N 044130) for temperature control, or installed in an
electrical shield (P/N 044132) which provides no temperature
control. Because the DS3 maintains a constant temperature, thus
reducing the effects of variations in laboratory temperature, the DS3
is recommended for conductivity detection.
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Temperature Control and Compensation

Temperature directly affects the conductivity of a solution. As
conductivity increases, the effect of temperature changes becomes
more pronounced. For example, building temperature control
systems can cause a regular oscillation in the baseline. This, in turn,
can affect the reproducibility of an analysis.

In ion chromatography, suppressing eluent conductivity minimizes

the effect of temperature variation. Temperature compensation

further improves temperature stability. When the conductivity cell is
housed in a DS3 Detection Stabilizer, the DS3 enhances the ability
of these techniques to reduce temperature effects below the detection
limit.

Temperature compensation also ensures that there will be no major
change in the baseline or peak heights, should it be necessary to
change the DS3 operating set point. Readings will be normalized to
25 °C.

2.4.1 DS3 Detection Stabilizer

The DS3 is a temperature-controlled chamber consisting of a
cast aluminum base and cover enclosed in insulating foam.
The chamber houses both the conductivity cell and the eluent
heat exchanger. Figure 2-4 identifies the major components of
the DS3.

The DS3 provides the following benefits:

* Conductivity measurements that are nearly impervious to
laboratory temperature variation

* \Very low dispersion in the eluent heat exchanger
* Excellent peak height reproducibility
* Remote mounting after either the column or suppressor

* User-settable temperature

2-16
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To CD20 Electronics

Ds3
Inlet
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Spill/Overflow
Cell Inlet Line

Figure 2-4. DS3 Detection Stabilizer

Power input to a pair of transistors on opposite sides of the
DS3 heats it to a set temperature from 25 °C to 45 °C. A
sensor near the heat exchanger outlet senses the eluent
temperature. The CD20 circuitry compares this temperature
with the user-selected temperature and adjusts the heat input
in real time to hold the temperature within a few millidegrees.

The DS3 is sealed with an O-ring to trap eluent that may leak
from the cell. If 5 mL of liquid accumulates, a thermistor
sensor becomes immersed and signals a leak to the CPU. Any
additional leakage will be discharged via the spill/overflow

line. A second thermistor, above the discharge level, acts as a
temperature refererence for the leak sensor.
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2.4.2 Shielded Cell

A conductivity cell installed in an electrical shield

(P/N 044132) is available. The shield is a stainless steel
housing that protects the cell from electromagnetic
interference (EMI), but does not provide temperature control.

2.5 Functional Description

2.5.1 Modes of Operation

The CD20 has two operating modésical andRemote
When the detector is powered up, it is always in Local.

To change the operating mode:

1. Open theviAIN or DETAIL screen.

2. Move the cursor to theocaL field and use thselect A
or Select [ button to toggle the mode.

3. Pressnter or a cursor arrow button when the mode is
correctly selected. If you seleREMOTE, you must
confirm the selection before it is implemented.

Local Mode
Local mode allows two types of commands:

* Direct entry onto a screen, using the CD20 front panel
buttons

* TTL and Relay inputs

TTL logic levels can control any four of the CD20 functions
listed below; define the functions from tme&ME FUNCTION IN
screen.

* OFFSET
¢ HOLD/RUN
* SRS OFF/ON

2-18
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* METHOD NUMBER INCRement
* METHOD NUMBER DECRement
* MARK Recorder

* Increase RANGEX10

This allows control of the CD20 via a remote controller or
the timed event function of an integrator. The remaining
functions are controlled from the CD20 front panel buttons.

No special setup or switch is required for TTL control, which
is always available in Local mode. Front panel control
remains active.

Remote Mode

NOTE
For more information about Remote control, refer to the
PeakNet Software User's Guide

Remote mode lets you monitor the CD20 status and control
all CD20 functions from PeakNet software, via the DX LAN
interface. Select the Remote mode from M¥eN or DETAIL
screen, or from PeakNet.

There are two forms of Remote control: normal Remote and
Locked Remote.

During operation in the normal Remote mode, all buttons on
the CD20 front panel function exceipbld/Run . Enter can be
used to select display functions that do not interfere with DX
LAN remote control of a method while it is running.

The Locked Remote mode locks out all parameter changes
from the CD20 front panel. Locked Remote can be selected
only from PeakNet. It can be deselected from PeakNet, or by
turning off the CD20 power. When you turn on the power
again, the CD20 will be in Local mode.

Doc. 034854-03 2/96 2-19



CD20 Conductivity Detector

25.2

If you select Remote mode while the CD20 is running a
method, the computer will continue running the method
unless you select the Abort command from the PeakNet Run
program.

After PeakNet downloads a method to the CD20, the
computer activates the method number with a DX LAN
command and theNiTial conditions step is activated. If a
method is already running, it is interrupted and the CD20
method clock is reset taITial conditions. A subsequent Run
command will cause the method clock to run, activating the
timed event starting with the time 0.00 step of the method.

Control

There are two types of control in either Local or Remote
mode:Direct control andMethod control.

Direct Control

In Direct control, commands are executed as soon as you
enter them. Since there is no time-based program, the method
clock is not used. Theold/Run andReset buttons are not
operable in Direct control.

If a method is running when you select Direct control, that
method is aborted and the method clock is reset.

Select Direct control as follows:

1. Open either th&AIN or DETAIL screen. IfDIRECT CNTRL
is displayed, the mode is already selected and no further
action is necessary.

2. If METHOD is displayed, move the cursor METHOD and

press theselect A or Select [ button to toggle between
DIRECT CNTRL andMETHOD in the display.

3. Pres<Enter or a cursor arrow button to activate the
selection.

2-20
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Method Control

In Method control, commands are executed as programmed in
a method containing time-based program steps. The
parameters below are method-controlled and cannot be
changed from the CD20 front panel:

* Analog range

* Offset

* Mark

* Relays and TTLs

* SRS current

* DS3 temperature

* Temperature Compensation factor

There are three ways to change a method-controlled
parameter:

* Edit the currently running method and save the changes.
The changes will be implemented when the method is
saved.

* Switch to a different method.

* Abort the method, go to Direct control, and enter the new
parameters directly.

Methods are programmed and controlled from MEFHOD
screen. To select Method control while in Direct control, go
to either themAIN or DETAIL screen. Move the cursor to the
DIRECT CNTRL field and press theelect A or Select [

button, then presBnter or a cursor arrow buttomMETHOD

will replaceDIRECT CNTRL in the display.
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Each method can contain up to 32 separate time-based steps,
starting at time zerorT(ME = 0). A method is created by first
selecting a method number from 0 through 99. The steps are
then created, one-by-one, by entering first the time and then
the operating parameters you want to be in effect at that time.

Methods are retained in memory even after the detector
power is turned off. Up to 100 methods (00 through 99) can
be stored in CD20 memory. The actual total depends on the
size of each method and the amount of available memory and
is usually less than 100.

Besides storing and running methods, the CD20 allows you to
run the detector under Method control while you are entering
or editing any method, even one that is currently running.
When saving changes to the currently running method or
switching to a different method, the method clock continues
running unaffected. Only those parameter changes which
affect the methodfter the current time will be implemented

in the current run. Of course, you may intentionally press
Reset to implement the initial conditions.

You may enter non-method programmed parameters from the
front panel, as well as display screens that allow you to
monitor detector operation.

Another instrument, such as the GP40 Gradient Pump, can
control the CD20 by a method in the pump through the CD20
TTL input ports.

The chromatography system is typically set up so that one
module (such as the pump) contains the Method control and
drives other modules (such as the detectors).
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3 ¢ Operation and Maintenance

3.1 Getting Ready to Run

After installing the CD20 Conductivity Detector, or after the power
has been off for some time, use the following check list to ready the
detector for operation.

Verify that all cables are correctly connected to the CD20.
Verify that the CD20 power cord is plugged into the main power.

Press the power switch actuator on the CD20 front panel (see
Figure 2-2) to turn on the power.

Verify that the CD20 passes all power-up tests (see Section 3.1.1).

If the conductivity cell is in a DS3 Detection Stabilizer, set the
DS3 temperature from theeTaiL screen (see Section C.1.3),
according to these guidelines:

If the DS3 is installed in an LC10 Chromatography Organizer
or LC20 Chromatography Enclosure, select a temperature at
least 5 °C above the highest expected ambient temperature
surrounding the DS3.

If the DS3 is installed in an LC30 Chromatography Oven,
select a temperature at least 5 °C above the oven temperature.
Do not set the oven temperature above 40 °C (104 °F).

Turn on the DS3 power. The DS3 will begin warming up at about
1 °C/minute. Baseline conductivity should stabilize once the DS3
reaches the selected temperature.

As soon as the proper current is determined and eluent is flowing
through the Self-Regenerating Suppressor (SRS) at the correct
rate, turn on the SRS. (The SRS power is always off when the
CD20 is powered up.) After start-up, the usual direction of drift

is downward as SRS efficiency improves.
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* While waiting for acceptable drift, you may want to select a
lower sensitivity. Set the offset to 50%.

* When you are ready to start a run, select the desired sensitivity
and offset (if you have not already done so). Poggst before
injection and during a run, also, if necessary.

3.1.1 Powering Up

Each time you turn on the CD20 power, #®VER-UP

screen is displayed. The revision codes on the screen identify
the CD20 Moduleware and BIOS, in the event that service is
ever needed. If the CD20 is connected to a Dionex PeakNet
Workstation, the DX LAN identification number is displayed,
also.

CD20 CONDUCTIVITY DETECTOR

MODULEWARE REV n.nn
BIOS REV n.nn
DX LAN ID# nnnnnn

Help Message

Figure 3-1. Power-Up Screen

At power-up, the detector automatically begins running a
series of internal diagnostic and calibration routines. If a test
failure occurs, an error message informs you. Press any key
to display theDIAGNOSTIC TESTS screen (see Section C.2.7)
and learn which test failed.

3-4
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3« Operation and Maintenance

If the CD20 passes all the tests, the display automatically
changes from theOWER-UP screen to th@AIN screen. The
MAIN screen shows active data in large characters for easier
viewing from a distance.

TOTAL 138.71 uS
SRS 50

+ 2 . 34 us RANGE 1000 uS

LOCAL METHOD 05
Help Message

Figure 3-2. Main Screen

Press thevenu button to display th&ENU of SCREENS.
There, begin selecting parameters for the Direct control or
Method control mode of operation.

3.2 Running Under Direct Control

In the Direct control operating mode, real-time commands are
carried out instantly. All detector parameters remain in effect until
you change them, and your changes are executed when entered.
Since there are no time-based steps, the method clock is not used.
The Hold/Run andReset buttons are not operable in Direct control.

Select Direct control from thRAIN or DETAIL screen, as follows:

» If DIRECT CNTRL is displayed, this mode is already selected and
no action is necessary.

« If METHOD is displayed, move the cursor METHOD and press the
Select A or Select [ button to toggle betweemeTHOD and
DIRECT CNTRL in the display. PresBnter or a cursor arrow button
to activate the selection.
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3.3 Running Under Method Control

In the Method control operating mode, the CD20 is controlled by a
series of programmed timed events, known aseshod Methods are
retained in memory even after the detector power is turned off.

There are two ways to select Method control:

* Go to themAaIN or DETAIL screen. IfMETHOD is displayed, this
mode is already selected and no further action is necessary. If
DIRECT CNTRL is displayed, move the cursor beRECT CNTRL and
press theselect A or Select [ button to toggle betweemRECT
CNTRL andMETHOD in the display. Type in a method number and
pressEnter Or a cursor arrow button to activate the selection.

« Go to themETHOD Sscreen. Move the cursor to tRen field, enter
the number of the method to run, and preser.

If the clock on thavAIN or DETAIL screen igNITial when you press
Enter, the CD20 uses the methadTial condition parameters to
control the module. If the method clock is greater than zero when
you pressnter, the CD20 uses the method parameters in effect at
that time.

Pressingrun starts the method clock. From thaTial conditions,
the time 0.00 step is executed as soon as you piessRemaining
steps will be executed according to their programmed times.

3.3.1 Creating a New Method

1. Go to theMETHOD screen. Enter an unused method
number from O through 99 in trepIT field and press
Enter or a cursor arrow button. This displays a blank
method on the screen.

The first step of every method is an initial conditions step
with INIT in theTIME field. The second step is always a
time step with 0.00 in thgIME field. You cannot delete
these steps, although you can change their parameters.

3-6
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Enter the parameters for the initial conditions and time
0.00 steps.

NOTE
The TIME field is the only field in each method step that
musthave an entered value. Leaving any other field blank
indicates that the value selected for that parameter in the
preceding step is still in effect.

METHOD EDIT 33° SAVE TO 33/RUN25

TEMP COMP 1.6 DS3 TEMP 40/SRS 100
TTL RLY

TIME RANGE OFFSET MARK 12 12

INIT 200 uS 00 00

0.00 * *

2.00%v 171

Help Message

3.

Figure 3-3. Method Screen

To create a new method step, move the cursor to a blank
TIME field, enter the time (in minutes) for the action to be
performed, and presnter or a cursor arrow button. Enter
a value for each step parameter, or leave a field blank if
you want the value selected in the preceding step to
remain in effect.

Repeat Step 3 for each additional step. Up to 30 steps (32
steps, if PeakNet software is used) can be added after the
time 0.00 step.

Sometimes a method contains more steps than can be seen
on the screen at one time. If there is a smaikxt to the

time entry at the bottom of the screen, move the cursor
downto view additional steps. If there is a caret (") next

to the top time entry, move the curag to view

additional steps.
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5. To save the new method, move the cursor tostwE TO
field, enter the number that appears in HmeT field, and
pressEnter.

3.3.2 Editing an Existing Method

NOTE
Once you save changes to a method, there is no way to
recall the original method. To make experimental changes
while retaining the original method, be sure to save the
new method, or a copy of the original method, under a
different method number.

You can modify an existing method by changing, adding, or
deleting steps and/or parameters. If the method you are
editing is currently running, the changes are stored in
memory and implemented when you save the method.

To edit an existing method, go to tM&eTHOD screen, enter
the method number in theDIT field, and pres&nter or a
cursor arrow button.

Follow the editing instructions in the appropriate section
below. When you finish, save the changes to the current
method number or select a new number.

Changing Method Parameters

Move the cursor to the desired field and enter a new value,
using the CD20 front panel buttons. Pr&sagr or a cursor
arrow button after each editing change.

Adding a Method Step
There are two ways to add a step to an existing method:

* Move the cursor on theetHoo screen to anyive field.
Enter the time and parameters for the new step, and press
Enter or a cursor arrow button. If necessary, the step will
automatically be moved to the correct chronological point
in the method.

3-8 Doc. 034854-03 2/96



3« Operation and Maintenance

* Move the cursor on theetHop screen to the line
immediately preceding the intended location of the new
step. Presssert to insert a blank line below the cursor
location. Enter the time and parameters for the new step,
and then presEnter or a cursor arrow button.

Deleting a Method Step

Move the cursor on thREETHOD screen to the time of the
step to be deleted and prassete twice.

Deleting an Entire Method

Move the cursor on theEETHOD screen to theDIT field and
pressDelete twice.

Saving a Modified Method

To replacethe original method with a modified version, enter
the number of the original method in tBavE TO field and
pressenter.

To retain the original method and save the modified version
elsewhere in memory, enter an unused method number in the
SAVE TO field and presnter.

3.3.3 Running a Method

1. Go to themAIN or DETAIL screen. If necessary, toggle
from DIRECT CNTRL to METHOD and fromREMOTE to
LOCAL.

2. In theMETHOD field, enter the desired method number
and presEnter or a cursor arrow button. (Or, to select the
method number from thETHOD screen, move the
cursor to theruN field, enter a method number, and press
Enter.)

3. If the method clock is already running, the method will
start as soon as you enter the method number. If the clock
is in Hold, pressiold/Run to start the method.
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4. The elapsed time on the method clock when the method
begins determines at which step the method begins
running:

If the method clock is aNIT or time zero, the method
begins running using th&lIT condition parameters.

If the method clock is greater than zero, the method
begins running using the parameters s