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1 « Introduction

1.1

Overview

The 1C20 lon Chromatograph performs isocratic ion analyses using conductivity
detection. The IC20 integrates pump and detector functionsin a single instrument.
The microprocessor-based, dual-piston, variable-speed, delivery system pumps
eluents at precisely controlled flow rates. The 1C20 electronics provide sensitive,
accurate detection and quantification of ionic analytesin liquid and ion
chromatography. Thisis especially useful for analytesthat lack UV chromophores
and cannot be determined with adequate sensitivity by UV absorbance. A Digital
Signal Processor (DSP) provides high speed control of pump flow and pressure.

The 1C20 can operate with non-Dionex modules that meet the 1C20 interface
requirements for software, TTL, or relay control.

The 1C20 can be controlled locally, from the front panel keypad and display, or
from aremote host computer with a Dionex DX-LAN™ interface installed and
PeakNet software (Release 5.1 or higher) installed on the host computer. Limited
remote control isalso availableusing TTL signals.

ThelC20 isavailable in three versions (all plumbed with PEEK tubing):
* P/N 051999 includes a single-chamber vacuum degas pump.

* P/N 051905 includes a double-chamber vacuum degas pump, as well as an
eluent selection valve that allows switching between two eluents.

* Thestandard IC20 (P/N 051601) does not include a vacuum degas pump or
eluent selection valve.

The two basic modes of 1C20 control, Method control and Direct control, enableit
to operate with or without reference to time-based events.

For applications requiring a controlled above-ambient temperature environment
for the chromatography components (the analytical column, detector cell, etc.),
Dionex recommends operating the 1C20 with an L C25 Chromatography Oven.
The LC25 operates over arange of 30to 45 °C (86 to 113 °F), settable in one-
degree increments. The temperature is selected from the |C20 front panel.

Doc. 031274-03 6/99 1-1



IC20 lon Chromatograph

1.2 About This Manual

Chapter 1,
Introduction

Chapter 2,
Description

Chapter 3,
Operation and
Maintenance

Chapter 4,
Troubleshooting

Chapter 5,
Service

Appendix A,
Specifications
Appendix B,
Installation

Appendix C,
User Interface

Appendix D, Relay
and TTL
Control

Introduces the 1C20 and explains the conventions used in
the manual, including safety-related information.

Describes the 1C20 operating features, the control modes,
and the chromatographic fluid path.

Provides procedures for operation and routine preventive
maintenance.

Lists problems, with step-by-step proceduresto isolate and
eliminate their sources.

Provides step-by-step instructions for routine service and
parts replacement procedures.

Lists the IC20 specifications and installation site
reguirements.

Describes how to install the |C20.

Illustrates and describes the front panel operating and
diagnostic screens.

Describestherelay and TTL input and output functions
and provides setup examples.

1-2
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1 « Introduction

1.2.1 Typefaces

Typefaces are used in this manual as follows:
e Capitalized bold type indicates afront panel button:
Press Enter to begin running the method.

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

Go to the METHOD screen.

Move the cursor to the EDIT field.

1.2.2 Safety Messages and Notes

The 1C20 meets European, EMC, and safety requirements per Council
Directives 73/23/EEC and 89/336/EEC, EN 61010-1:1993 (safety), EN
50082-1:1992 (susceptibility), and EN 55011:1991 (emissions). The
TUV/CE and GS safety label on the 1C20 attests to compliance with these
standards.

Do not use the IC20 for any purpose other than for which it is designed. If
there is a question regarding appropriate usage, contact Dionex before
proceeding.

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 an imminently hazardous situation which, if not
avoided, will result in death or serious injury.

>

DANGER

Indicates a potentially hazardous situation which, if not
avoided, could result in death or serious injury.
WARNING

Doc. 031274-03 6/99 1-3



IC20 lon Chromatograph

Indicates a potentially hazardous situation which, if not
avoided, may result in minor or moderate injury.
CAUTION

IMPORTANT Indicates that the function or process of the instrument may be

impaired. Operation does not constitute a hazard.

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 instrument performance, etc.

1.2.3 Symbols
The symbols below appear on the 1C20, or on 1C20 labels.

Alternating current

L

— Protective conductor terminal

| Power supply is on

Q Power supply is off

1-4 Doc. 031274-03 6/99



2 * Description

The 1C20 lon Chromatograph consists of two single-unit enclosures (see
Figure 2-1). The upper unit houses the electronics components, while the lower
unit contains the pump heads and other mechanical pump assemblies.

Other single- or dual-unit Dionex modules may be stacked on top of the IC20. The
maximum height is four units.

Indentations (for stacking modules)

SingleiUnit
Height
' Control Panel
\ Display and Keypad

Main Power
Switch

Main Power
Switch Actuator

Figure 2-1. 1C20 Operating Features (Exterior)

Doc. 031274-03 6/99 2-1



IC20 lon Chromatograph

2.1 Front Control Panel

The control panel on the upper door of the IC20 containsthe liquid crystal display
(LCD), the membrane keypad, and the actuator for the main power switch (see
Figure 2-1). The door opensto provide access to the el ectronics chassis, described
in Section 2.2.

Screen Contrast

Information is displayed on the LCD, also called the screen. To adjust the screen
contrast, use the knurled knob in the recess below the keypad (see Figure 2-2).

Tilt Panel

To maximize visibility, the front control panel can be tilted to four different
positions. To tilt the panel, support the door at the left side (to prevent it from
opening) and 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.

Power Switches

The main power switch ison the bulkhead behind the upper door (see Figure 2-1).
An actuator for the main power switch is on the outside of the front door, at the
lower left corner. The actuator functions only when the door is fully closed.

When the door is open, press the main power switch on the bulkhead, instead of
the actuator, to turn the module off and on.

To prevent damage to the IC20 circuitry and components,
always wait at least 15 seconds after powering down before
turning on the power again.

CAUTION

2-2 Doc. 031274-03 6/99



2 « Description

IC20 lon Chromatograph

MENU of SCREENS

1 MAIN SCREEN 5 DIAGNOSTIC MENU
2 DETAIL SCREEN

3 METHOD

4 SETUP MENU

Help Message

Load/lnjecl) ( Offset )

&) EDRED

@

6
6

RunMelhod) ( Reset )

&P s (&)

éLocal/Remuta ( Insert

)
Come) (o)

GG o

Main Power
Switch Actuator

]
RSSO
X —
\ R |
Tab Knob Tab
(for opening (for adjusting (for tilting
the door) the contrast) the panel)

2.1.1

Figure 2-2. 1C20 Display and Keypad Layout

Control Panel Keypad

Use the keypad to directly control 1C20 operation, aswell asto create and
modify programmed series of timed events, called methods. In summary:

Press Menu to display alist of available screens.

In the screens, only screen fields shown in reverse video can be
edited. Other fields only display information.

To edit afield, use the four directional arrow buttons to position the
cursor in the reverse video fields. Use the numerical buttons to enter
variable values.

Doc. 031274-03 6/99
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IC20 lon Chromatograph

* Usethe Select V and Select A buttons to choose between
predetermined options. Pressing a Select button increases (or
decreases) anumerical value by one; holding down a Select button
increases (or decreases) a numerical value continuously.

* PressEnter or acursor arrow button to execute the selected value.

A high-pitched

beep sounds when a button is pressed. When an error

occurs, this beep is lower in frequency. The beeps can be disabled from
the MODULE SETUP screen (see Section C.1.4).

Button

Load/Inject

Run Method

Local/Remote
Pump On
Offset

Reset

Insert

Function

Switches the position of the injection valve between Load and
Inject.

Turnsthe method clock on and off. This button functions only
when the IC20 isin Method control.

Switches from Local to Remote operation.
Turns the pump on and off.

Returns the anal og (recorder) output to a predetermined
baseline and zeros the display. The resultant value of the offset
required is displayed on the DETAIL screen. Thisfunction can
be programmed in a method.

Changes the method clock time to INIT and causes the initial
conditions specified by the method to occur. This button
functions only when the IC20 isin Method control.

Inserts a new timed step into a method. This button functions
only when the cursor isin a TIME field on the METHOD or
METHOD extension screen.

1. Move the cursor to the TIME field and press Insert. This
adds a new step after the cursor position. Parameter valuesin
the new step will be blank.

2. Fill in the time value and press Enter or a cursor arrow
button. (If the cursor is moved to adifferent field before atime
value is entered, the inserted step disappears.) Continue
inserting timed steps in any order; they will automatically be
organized chronologically.

Table 2-1. Control Panel Button Functions

2-4
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2 « Description

Button

Delete

— T, -1

Select V
Select A

Help

Menu

Numerical Buttons

Enter

Function

Removesthe value from the current entry field, allowing entry
of anew value. To restore the previous value, move the cursor
from the field befor e entering the new value.

Moves the cursor, in the direction of the arrow, to the next
entry field. When there is no changeable field in that direction,
the cursor moves diagonally or remains whereit is.

When the cursor isin afield with predetermined parameters,
these buttons cycle through the choices. In fields with
predetermined numerical values, Select A increasesthevaue
by one unit and Select V decreases the value by one unit.

Holding down a Select button increases (or decreases) the
value continuously. To execute the new value, press Enter or
acursor arrow button.

Displays a help screen pertaining to the current entry field.
Displays one of three menus, depending on the current screen:

®* From an operational or setup screen, pressing Menu
displays the MENU of SCREENS.

®* From adiagnostic screen, pressing Menu once displays
the DIAGNOSTIC MENU. Pressing Menu again redisplays
the MENU of SCREENS.

®* From acalibration screen, pressing Menu once displays
the CALIBRATION MENU. Pressing Menu again
redisplays the DIAGNOSTIC MENU and then the MENU
of SCREENS.

See Figure C-1 for an overview of the menu structure.

Enters 0 through 9 and a decimal into the current entry field.

Saves and/or executes changes made in entry fields. After
pressing Enter, the cursor returns to the left margin of the
field.

On menu screens, pressing Enter opens the highlighted
screen.

On the METHOD screen pressing Enter saves entriesto an
edit copy only. To save editing changes to a permanent
method move the cursor to the SAVE TO field enter amethod
number and press Enter.

Table 2-1. Control Panel Button Functions (Continued)

Doc. 031274-03 6/99
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IC20 lon Chromatograph

2.1.2 Initial Display Screens

When the I C20 has successfully powered-up and passed all diagnostic
tests, the POWER-UP screen (see Figure 2-3) displays briefly, followed by
the MAIN screen (see Figure 2-4). If one of the diagnostic tests fails at
power-up, the DIAGNOSTIC TEST screen displays instead of the MAIN
screen. See Section C.2.7 if this occurs.

NOTE The information on the POWER-UP screen can be
reviewed at any time by selecting the screen from
the DIAGNOSTIC MENU.

IC20 ION CHROMATOGRAPH

DSP BIOS REV n.nn

DSP PRE REV n.nn MODULEWARE REV n.nn
DSP FLOW REV n.nn BIOS REV n.nn

DSP CAL REV n.nn DX-LAN ID# nnnnnn

Help Message

Figure 2-3. Power-Up Screen

TOTAL 138.71uS

+0.047,s 0 s

5.00 'mL/MIN
ELUENT A OVEN= 25C SRS OFF mA
LOCAL PRIME OFF DIRECT CONTRL

Help Message

Figure 2-4. Main Screen

The MAIN screen displays status information in enlarged characters to
facilitate viewing from a distance. Operating parameters (flow rate,
method number to run, etc.) are selected here.

2-6 Doc. 031274-03 6/99



2 « Description

To access other screens, press the Menu button on the front panel to
display the MENU of SCREENS (see Figure 2-5). To select an option, move
the cursor to a screen name and press Enter, or enter the screen number
on the keypad and press Enter. See Appendix C for adescription of each
screen.

MENU of SCREENS

1 MAIN SCREEN 5 DIAGNOSTIC MENU
2 DETAIL SCREEN

3 METHOD

4 SETUP MENU

Help Message

Figure 2-5. Menu of Screens

2.2 Electronics Chassis

The electronics chassis is located behind the upper door of the 1C20 enclosure.
The chassisincludes several electronics cards (printed circuit boards) required for
1C20 control. Connectors on the cards also enable the 1C20 to communicate with
other modules or accessories in the system. Figure 2-6 shows the electronics
components with the upper door open. To open the door, pull on the tab beside the
main power actuator (see Figure 2-2).

CAUTION

Do not remove any of the electronics cards from the 1C20.
There are no user-serviceable components on the cards. If
servicing is required, it must be performed by qualified
personnel and appropriate electrostatic discharge (ESD)
handling procedures must be followed.

Doc. 031274-03 6/99 2-7
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PWR SPY SLOT 1 SLOT 2 SLOT 3 SLOT 4 SLOT 5
130W IC20 DSP SCR CD20-SP LAN-512K CPU/RLY
o] RECORDER)
L IE; Is RLY-1
¢ T ouTt
\
E Al E' RLY-2
P v . SRS VOLTS ouTt
N — e F
v EoTem - jout g
B P +/17L2 N
s ECoRIVE - | out T
1 +10V + TTL1 P
2 scoPEsYNG - N A
P
J | = el
R Pt M COND -1 IN i
This is a Dionex CELL + T8
AutoSuppression Detector LC25 =|IN
N » +T1L4
el . =
Connect Your SRS POWER SUPPLY
Self-Regenerating Suppressor Here —» . GREEN - OK
051990-01 3 RED - FAULT

221

Figure 2-6. 1C20 Electronics Chassis
(Located behind system door)

Connectors

LC VALVE

The cable from the Rheodyne injection valvein the LC25
Chromatography Oven (if installed) connects to the LC VALVE connector
inslot 1.

TTL/Relay

A strip of eight relay and TTL connectorsis located in slot 5. These
connectors interface with other Dionex modules, or with non-Dionex
instruments. Appendix D describes the relay and TTL functions, as well
as the connections between the 1C20 and other devices.

2-8
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2 « Description

2.2.2

Cards

Power Supply Module

Provides power for the 1C20 electronics.

DSP (Digital Signal Processor) Card

Contains the digital circuitry to interface to the CPU.

SCR (Supply Control/Relay) Card

Interfaces to the CPU. The SCR card contains three functions:

® 16-hit Recorder Output Digital-to-Anaog Converter—Includes an
electronic switch for selection of full-scale outputs of 0.01, 0.1, and
10V.

e SRS® Power Supply—Supplies a regulated current (set by the user)
of 50, 100, 300, or 500 mA to the Self-Regenerating 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 one of these situations occurs, the SCR
card sends an “ SRS Alarm” error message to the CPU.

* LC25 Power Supply—Supplies heating power to the LC25
Chromatography Oven. While warming or cooling to a lower set
point, a“BELOW TEMP’ or “ABOVE TEMP” message is
displayed. Once the set point is reached, proportional heat control
maintains a constant temperature.

SP Card

Contains digital circuitry for the interface to the CPU, aswell asthe
analog circuitry required for the 1C20. The Signal Processor (SP) card
contains the following functions:

* Temperature compensation digital-to-analog converter
e Cdll chopper, driver

* Offset digital-to-analog scaling switch

® Conductivity signal receiver

® Second stage amplifier and gain switch

Doc. 031274-03 6/99
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IC20 lon Chromatograph

® Synchronous rectifier

* 5msnoisefilter

e DC amplifier 100 msfilter

* Signa selection (MUX)

® 16-hit analog-to-digital converter
* Digitd interface

CPU/Relay and DX-LAN Cards

The CPU logic and Relay 1/0 cards occupy slot 5 in the card cage. The
Relay 1/0 card rides piggyback on the CPU card, extending over the front
of slot 4. The card is short enough to allow a DX-LAN interface card
(P/N 044195) to be mounted behind it in dlot 4.

The DX-LAN interface card is required for communication between the
1C20 and PeakNet software. See Appendix B for card installation
instructions.

Control Moduleware and BIOS for the 1C20 reside on the CPU card. A
60-pin ribbon cable links the CPU logic to the IC20 front panel display
and keypad.

The CPU logic monitorstheinternal power supply outputs and reportsthe
status on the multicolored LED at the bottom of slot 4.

® Green indicates normal operation.

* Red indicates a power fault. When there is a power fault, the IC20
entersits diagnostic state and all other controls are inhibited until the
fault is corrected. Turn off the power to the 1C20 for afew seconds
and then turn it back on. If the power fault remains, contact Dionex.

2-10 Doc. 031274-03 6/99



2 « Description

2.3

Mechanical Chassis

The mechanical chassisis housed in the pull-out drawer located behind the lower
door of the 1C20 enclosure. The front of the chassis contains the components
described in Section 2.4. Other mechanical assemblies are located inside the
chassis drawer.

Pull out the drawer only for service procedures. Before resuming routine
operation, push in the drawer and tighten the lock on the lower right corner of the
chassis.

Observe the warning label on the inside of the lower door.
Arrows on the label indicate moving mechanical parts that
present pinch hazards when the IC20 power is on and the

CAUTION  mechanical drawer is open. Never operate the IC20 with the

2.4

mechanical chassis drawer pulled out.

Interior Components

Figure 2-7 shows the interior components located behind the lower door of the
I1C20 enclosure. Figure 2-8 illustrates the eluent flow path through the pump.

The vacuum degas chamber and eluent selection valve shown in these drawings
are not present in al versions of the 1C20.

2.4.1 Pump Heads

Figure 5-1 illustrates the pump heads and interconnecting lines. Thetable
below summarizes the pump head features and operating conditions.

Piston Volume Flow Rate Maximum Operating
(mL/min) Pressure
100 L 0.04 -10.0 35 MPa (5000 psi)
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Pressure
Transducer

Pressure Transducer
Waste Valve

Priming
Block

Eluent
Selection
Valve

Figure 2-7. Pump Mechanical Components
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Figure 2-8. Eluent Flow Schematic

2-12

Doc. 031274-03 6/99



2 « Description

2.4.2 Pump Priming Block

The priming block “tee” directs eluent flow from the eluent selection
valve into the pump heads. The priming block is also used to quickly
remove air from the system.

See Section B.5 for instructions on priming the pump heads.

2.4.3 Pressure Transducer

From the priming block, the liquid stream is directed to the inlet check
valves on the pump heads, through the pump heads, and through the outl et
check valves to the pressure transducer.

Flow paths from the outlet check valves on the pump heads are combined
in the pressure transducer. The pressure transducer measures the system
pressure at this point. The interactive constant-flow/constant-pressure
control program on the DSP precisely controls the pump motor speed to
assure flow rate accuracy.

A waste line exits the bottom of the pressure transducer. Opening the
knob on the pressure transducer diverts flow to the waste line. Opening
the valve relieves system pressure and forces air out of the system.

Flow output from the pressure transducer is directed through the damper
assembly and then out of the 1C20 to the rest of the chromatography
system (injection valve, column, detector). See Section B.4.2 for outlet
line connections. Refer to the manual for a particular module for
additional information.
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2.5

Conductivity Cell

The flow-through conductivity cell has an active volume of about 1.0 p L. Two
316 stainless steel electrodes are permanently sealed into the PEEK cell body. The
cell constant has anominal value of 160 cm™ and is calibrated electronically. A
sensor positioned sightly 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 severa benefits:
* Excellent accuracy and linearity over the working range
e Efficient sweepout and low volume for low dispersion

* Reduced sensitivity to electrode surface conditions

* Low electrode mass

e Effective temperature compensation

Dionex recommends installing the cell in an LC25 Chromatography Oven. The
L C25 maintains a constant temperature, thus reducing the effects of variationsin
laboratory temperature.

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 aregular 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 isinstaled in an LC25 Chromatography
Oven, the LC25 enhances the ability of these techniques to reduce temperature
effects below the detection limit.

Temperature compensation also ensures that there is no major change in the
baseline or in peak heights, should it be necessary to change the LC25 operating
set point. Readings will be normalized to 25 °C (77 °F).

2-14
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2.6 Vacuum Degas Pump Assembly (Optional)

The vacuum degas pump provides continuous on-line vacuum degassing of
eluent. By default, the pump turns on for 2 minutes when the IC20 is powered up.
Thereafter, it turns on for 30 seconds at 10-minute intervals. Change the cycle
time and duration from the DEGAS OPTIONS screen (see Section C.1.7). Check the
vacuum chamber pressure on the DEGAS PUMP CALIBRATION screen (see
Section C.3.4).

The degas pump assembly consists of

* A single-channel or dual-channel degas chamber (with degas membranes)
with 17mL fluid path per channel

* A dual-stage diaphragm vacuum pump

* A solenoid valve

* An on-board vacuum sensor

* The electronics required to operate the vacuum pump
* Fittings, tubing, and other accessories

Although these components are made of inert or corrosion-resistant materials,
Dionex recommends thoroughly flushing any chemicals out of the tubing with
deionized water before shutting down the 1C20. This helps prevent crystallization
in the membrane pores.
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2.7

Eluent Reservoirs

Dionex strongly recommends degassing all eluents and storing them in reservoirs
pressurized with helium. This helps prevent bubbles (resulting from eluent
outgassing) from forming in the eluent proportioning valves, pump heads, and
detector cell.

Degassed eluents and pressurized reservoirs are especially important when
combining aqueous and nonagueous components, such as water and acetonitrile.
Pressurizable reservoirs allow eluents to be stored under a specific atmosphere.

Two optional EO1 Eluent Organizers (P/N 044125) can fit on top of the IC20.
Each organizer can contain any two of these reservoirs:

e 1-liter glass reservoir with shatterproof plastic coating (P/N 044126)
* 2-liter glassreservoir with shatterproof plastic coating (P/N 044127)
® 1-liter plastic reservoir (P/N 044128)
o 2-liter plastic reservoir (P/N 044129)

Do not use the 2-liter plastic reservoir (P/N 044129) for off-line
A vacuum degassing of eluents. The reservoir was not designed

for this purpose.

CAUTION

Refer to the Pressurizable Reservoir Installation Instructions for installation
detalls.

2.8 Rear Panel
The main power receptacle (including fuses), DX-LAN connector, and service
chases for cables and tubing are on the |C20 rear panel. Therear panel isshownin
Figure B-1.
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2.9

Functional Description

There are three ways to operate the | C20:

In Local mode, you use the front control panel buttons and screens to set
operating parameters. See Section 2.9.1 for a description of Local mode.

In Remote mode, you use PeakNet to send operating commands from the host
computer viathe DX-LAN. See Section 2.9.1 for a description of Remote
mode.

With TTL input, a controlling device such as an integrator sends TTL signals
to the IC20. TTL input signals can control any four of the functions listed
below; al other functions must be controlled from the IC20 front panel. These
functions are defined on the TIME FUNCTION IN screen.

PUMP/SRS ON/OFF

RUN METHOD

OFFSET

METHOD NUMBER INCRement
METHOD NUMBER DECRement
MARK Recorder

Increase RANGE X10

To select the operating mode:

Press the front panel Local/Remote button or follow these steps:

1. Goto either the MAIN or DETAIL screen. The operating mode field displays

either LOCAL or REMOTE (see Figure 2-9).

Move the cursor to the operating mode field. Press Select V or Select A to
toggle to the desired mode and then press Enter or acursor arrow button. (For
TTL input control, select Local mode.)

Doc. 031274-03 6/99 2-17



IC20 lon Chromatograph

TOTAL 138.71 uS

+0.047,s 0

5.00 'mL/MIN
ELUENT A OVEN= 25C SRS OFF mA

LOCAL PRIME OFF DIRECT CONTRL
Help Message

Figure 2-9. Main Screen
In addition to the operating modes, two |C20 control modes are available:

¢ InDirect control, commands are executed when they are entered. Because
there is no time-based program, the method clock is not used and Run
Method and Reset do not operate.

* |n Method control, commands are executed according to the timed stepsin a
programmed method. See Section 2.9.2 for details about Method control.

To select the control mode:

1. Gotoeither the MAIN or DETAIL screen. The control modefield displays either
DIRECT CNTRL or METHOD (see Figure 2-9).

2. To change the mode, move the cursor to thisfield. Press Select V or Select A
to toggle to the desired mode and then press Enter or a cursor arrow button.

Both Direct and Method control are available in either the Local mode or the
Remote mode. The combination of available operating modes and control modes
maximizes the flexibility of |C20 operation.
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2 « Description

The table below summarizes the different operating and control mode
configurations.

Operating/Control Mode IC20 Operation

Local/Direct Commands entered from the control panel and
executed immediately after being entered

Local/Method Commands entered from the control panel and
executed by running a programmed method

Remote/Direct Commands sent from PeakNet and executed
immediately when received

Remote/Method Commands sent from PeakNet and executed by

running a programmed method

2.9.1 Operating Modes

Local Mode

When the IC20 is powered up, it isin Local mode (see Figure 2-9). In
Local mode, the 1C20 accepts operating commands from two sources:

e Direct input from the front panel keypad

e TTL inputsfrom aremote controller, such as an integrator

Remote Mode

In Remote mode, the 1C20 accepts operating commands from the
PeakNet workstation viathe DX-LAN.

Remote control can be set to either normal Remote or Locked Remote:

* Innorma Remote mode, al front panel buttons function except Run
Method. Operating parameters can be changed, providing they do not
interfere with a method while it is running in remote control.

* Inthe Locked Remote mode, all operating changes from the 1C20
front panel are disabled. Locked Remote mode can be selected only
from PeakNet. It can be cleared either from PeakNet or by powering
down the IC20. The 1C20 always powers up in the Local mode.

If the 1C20 is running a method when Remote mode is selected, the
computer will not interrupt the method unless an abort command is sent
from the computer.
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29.2

Method Control

In Method control, commands are executed according to the time-based
steps programmed in a method. Each step specifies the flow rate to be
delivered by the IC20 at agiven time, the TTL and Relay outputs, and the
positions of the injection and eluent selection valves.

Methods are programmed, saved, and edited from the METHOD screen
(see Figure 2-10). See Section 3.3 for programming instructions.

METHOD EDIT 1 SAVETO 1 RUN 1
TIME V ELU RANGE OFFSETMARK FLOW

TEMP COMP 1.7/ OVEN TEMP 25 ' SRS OFF

INIT LI A 100 uS * 1.00 >
0.00 >
1.00 L A 200 uS * 1.01 >
2.000 LA 300 uS * * 1.02>

Help Message

Figure 2-10. Method Screen

The following summarizes basic information about using methods:

The 1C20 can run under method control while you are entering or
editing any method (including the one that is currently running).

When saving changes to the currently running method, or switching
to adifferent method, the method clock continues running unaffected.
Only those parameter changes which affect the method after the
current time will be implemented in the current run.

The 1C20 can store up to 100 separate methods (O through 99) in
memory. The actual number, which depends on the size of each
method and the amount of available memory, istypically less than
this.

Methods are retained in memory even after the IC20 is powered
down.

Each method can have a maximum of 50 time-based steps. Step 1
aways startsat INIT (initial conditions). Step 2 always starts at TIME =
0.0.

2-20
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After PeakNet downloads a method to the 1C20, the computer sends a
command to activate the method number and execute the INIT
conditions step. If amethod is running when the computer activates
the new method, the old method is interrupted and the method clock
isreset to the INIT conditions.
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3 * Operation and Maintenance

3.1 Getting Ready to Run

3.1.1

Degas Eluents

Dionex strongly recommends degassing all eluents and storing them in
reservoirs pressurized with filtered inert gas (see Section 3.1.3). This
helps prevent bubbles caused by eluent outgassing from forming in the
eluent proportioning valves, pump heads, and detector cell. Degassed
eluents and pressurized reservoirs are especially important when
combining aqueous and nonagueous components (e.g., water and
acetonitrile).

The 1C20 with the optional vacuum degas pump assembly continuously
degasses eluents.

If you have a standard 1C20, manually degas eluents daily, as described
below, and store them in pressurized reservoirs.

Degassing Eluents Manually

1. Preparethe eluent required for the application. Pour it into a vacuum
flask and attach the flask to a vacuum pump or water aspirator.

2. Vacuum-degas the eluent for 5 to 10 minutes in addition to shaking or
sonication.

3. Remove the flask from the vacuum. Do not allow water to flow
from the aspirator back into the flask.

4. Pour the degassed el uent into a pressurizable reservoir. Be careful not
to shake the eluent.

5. Install end-line filters and pressurize the reservoirs (see Section 3.1.2
and Section 3.1.3).

Doc. 031274-03 6/99
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3.1.2 Filter Eluents

Alwaysfilter eluents with a 0.45 p filter before use. This removes small
particul ates that may contaminate the pump check valves and cause
erratic flow rates or loss of prime. For additional protection, end-line
filters (P/N 045987) are supplied in the pressurizable reservoir ship kits
for filtering during operation.

Install an end-line filter on the end of the eluent line inside the reservoir.
To prevent air from being drawn through the line, make sure the end of
the filter reaches the bottom of the eluent reservoir.

3.1.3 Pressurize Eluent Reservoirs

The IC20 is capable of operation with or without head pressure on the
eluent reservoirs. However, vacuum degassing of the eluent is essential
for optimum pump performance. Pressurization of the eluent reservoirs, if
used, should be with filtered inert gas, preferably helium. Refer to the
Pressurizable Reservoir Installation Instructions for details.

1. Veifythat aregulator (P/N 051997) isinstalled on the gas supply line
to the reservoirs.

2. Turn on the gas supply and adjust the pressure to 55 KPa (8 psi).

Never pressurize eluent reservoirs above 69 KPa (10 psi).

CAUTION
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3 ¢ Operation and Maintenance

3.1.4

Start-Up

1.

Turn on the 1C20 power. The POWER-UP screen displays briefly and
then some diagnostic tests begin running. If the tests are successfully
completed, the MAIN screen appears after afew seconds. If one or
more tests fails, the DIAGNOSTIC TEST screen appears, instead.

Set the LC25 temperature from the MAIN screen. Allow about 30
minutes for the LC25 to reach its upper limit of 45 °C (113 °F).

Set the desired flow rate. Press Pump On to start the pump flow.

Set the SRS current. The SRS power is off when the IC20 isinitialy
powered up.

Check the pressure reading on the MAIN screen. The |C20 display
updates the pressure readout once per piston stroke. The reading from
one stroke to the next should be within 3% of the total pressure
reading. A variation of more than 3% may indicate that the pump is
not primed. Refer to Section 4.1 for conditions which can cause the
pump to lose prime.

NOTE Wait at least 5 minutes (up to 30 minutes for
low flow rates) after starting the pump or
changing the flow rate before beginning an
analysis. This delay allows the real-time
electronic pulse damping circuitry to stabilize
the flow rate.

Doc. 031274-03 6/99
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3.1.5

Selecting the Pressure Limits

The high and low pressure limits automatically stop the pump in the event
of asystem malfunction, such as low pressure caused by aleak
downstream from the pump or overpressurization due to a blockage.

When running under Direct control, enter the pressure limits from the
MAIN or DETAIL screen.

When running under Method control, enter the limits from the METHOD
screen as a part of each method. The limits are set in the INIT step and
remain unchanged throughout an analysis. When alimit trip stops the
pump, the method clock immediately stops and goesto hold. The current
status of the method that was running at the time is displayed on the front
panel.

1. Open the MAIN or METHOD screen and move the cursor to the LIMIT
field.

2. Enter alow pressure limit that is 2.1 to 3.4 MPa (300 to 500 psi)
below the normal system operating pressure, as indicated by the
pressure display on the front panel. This setting may vary, depending
on the system operating pressure. The low pressure limit will be
activated after 13 pump piston strokes of fluid (1.3 mL) have been
pumped through.

METHOD EDIT 1 SAVETO 1 RUN 1
LIMITS 28 - 3888 PSI
TTL1 TTL2 RLY1 RLY2 TIME
< 0 0 0 0 INIT >
< 0.00 >
< 1.00 >
s V 2.00 >
Help Message

Figure 3-1. Method Screen: Setting Pressure Limits

3. Enter ahigh pressure limit that is 2.8 to 3.4 MPa (400 to 500 psi)
above the maximum normal system operating pressure. The IC20 is
equipped with a pressure limit to prevent operation above 35 MPa
(5076 psi).

3-4
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3.2 Running Under Direct Control

In the Direct control operating mode, commands are carried out immediately after
they are entered. Changes to operating parameters remain in effect until
commands changing them are issued. Because there are no time-based steps, the
method clock is not used and the Run Method and Reset buttons do not operate.

To select Direct control, open the MAIN screen.

e |f DIRECT CNTRL isdisplayed, the IC20 isaready in Direct control mode and
no further action is necessary.

* |f METHOD isdisplayed, move the cursor to METHOD and press Select V or
Select A to toggle to DIRECT CNTRL. Press Enter or a cursor arrow button to
activate the selection.

To issue commands from the 1C20 keyboard or from TTL or relay input, the 1C20
must bein Local control mode. Verify that the MAIN screen is displaying LOCAL.
If REMOTE is displayed, press the Local/Remote button to change the mode.

TOTAL 138.71 uS

+0.04 /s 0 Psl

5.00 'mL/MIN
ELUENT A OVEN= 25C SRS OFF mA
LOCALPRIME OFF DIRECT CONTRL

Help Message

Figure 3-2. Main Screen: Direct Control Mode
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3.3

Running Under Method Control

In the Method control operating mode, a series of programmed timed events,
known as a method, controls the | C20. Methods are retained in memory even after
the 1C20 power isturned off.

This section explains how to create, edit, and run methods. Examples for creating
amethod and modifying an existing method are included.

Observe the guidelines below when entering time-based parameters on the
METHOD screen (see Figure 3-3).

The TIME field isthe only field in amethod step that must have an entered
value. A blank field in any other step indicates no change from thevalue setin
the previous step.

When setting method times, allow at least 15 left-to-right piston transitions
after starting the pump or changing the flow rate before beginning an analysis.
This alows the pump's real-time el ectronic pulse damping circuitry to
stabilize the flow rate. The stabilization time is 10 minutes or more for
medium to fast flow rates. For slow flow rates, the stabilization time may be
as long as 30 minutes. Monitor the left-to-right piston transitions from the
DSP STATUS screen.

Inthe V column, select the position of the injection valve (either L for load or
| for inject).

In the ELU column, select the eluent (either A or B).

The TTL and RLY columns control functionsin external devices that are
connected to the IC20. ToturnonaTTL or relay function, set the valueto 1.
To turn off afunction, set the valueto 0. For example, if TTL1 isconnected to
the load function on an autosampler, setting TTL1 to 1 sends the signal to the
autosampler to start the load cycle. See Appendix D for details about TTL and
relay control.

In the FLOW column, enter the pump flow rate. The rangeis 0.04 to 10.0 mL/
min, adjustable in increments of 0.01 mL/min.

When a method contains more steps than can be displayed on one screen, they
are scrolled off the screen. A small arrow down (V) next to the time entry at
the bottom of the screen indicates there are additional steps below. A small
arrow up (") adjacent to the top time entry indicates there are additional steps

3-6
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above. To view the additional steps, move the cursor to the bottom or top of
the screen and then move one more line.

3.3.1 Creating a New Method

New methods can be created when the method clock isin either hold or
run.

1. Open the MAIN screen.

2. Make sure the selected operating mode iSLOCAL. If REMOTE is set,
press the Local/Remote button.

Open the METHOD screen.

4. IntheEDIT field, enter the number of the method to be created. This
may be the number of an unused method, or else the number of an
existing method that you want to edit and then save as a new method.

5. Inthe TEMP coMP field, set the temperature compensation factor to
between 0 and 3%.

6. If thecdll isinstalled in the LC25 Chromatography Oven, move the
cursor to the OvEN TEMP field and set the temperature.

In the SRS field, turn the suppressor on or off.

Each method begins with two timed steps (see Figure 3-3). The first
isan initial conditions step with INIT in the TIME column; the second
is atime zero step with 0.00 in the TIME column. The parametersin
the first two steps can be changed but the steps cannot be del eted.
Enter the parameters for these two steps now.

METHOD EDIT 1 SAVE TO RUN
TEMP COMP 1.7 OVEN TEMP 25 SRS OFF
TIME V ELU RANGE OFFSETMARK FLOW

INIT' LI A 100 uS * 1.00 >
0.00 >
>
>

Help Message

Figure 3-3. Method Screen: Creating a New Method
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0.

10.
11.

To enter anew step, use one of the following methods:

* Movethe cursor to the empty TIME field below the last step and
enter the elapsed time at which to start the new step.

* Movethe cursor to any TIME field and press Insert. Thisadds a
new step after the cursor position. Enter the elapsed time at which
to start the new step.

After you press Enter or acursor arrow button, timed steps are
automatically organized in chronological order.

Enter the remainder of the parameters for the new step.

After entering the time-based parameters, move the cursor to the
SAVE TO field. If thisis an existing method, enter a new number and
press Enter to save the method to the new number. If the method
number was previously unused, press Enter to save the method.

Example: Creating a Method

Run the pump at 2.0 mL/min for 5 minutes. At 5 minutes, inject the
sample and lower the flow rateto 1.0 mL/min.

1.

Open the METHOD screen, enter amethod number in the EDIT field (1,
for example), and press Enter. The number in the SAVE TO field will
change automatically to match the number of the method being
edited.

e |f method 1 currently exists and you want to delete it, move the
cursor to TIME=INIT and press Delete twice. Thisdeletesthe entire
method.

* |If you want to retain the original method 1, enter a new, unused,
method number in the EDIT field.

Move the cursor down to INIT and then right to V. If necessary, press
Select A to toggle to L (load), and press Enter. Move to FLOW and
enter 2 to set the flow rate to 2.00 mL/min.

Position the cursor in the blank time step below TIME=0.00. Enter a 5.
Moveto the V field and press Select A to toggleto | (inject). Moveto
FLOW and enter 1 to set the flow rate to 1.00 mL/min.

Move the cursor to SAVE TO and press Enter to save the method.

3-8
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3.3.2 Running a Method

1. If the pump motor is off, press Pump On to turn on the motor.

2. Open the MAIN screen and, if necessary, toggle from DIRECT CNTRL
to METHOD and from REMOTE t0 LOCAL.

3. Inthe METHOD field, enter the desired method number.

Or, to select the method number from the METHOD screen, move the
cursor to RUN and enter the desired method number.

¢ |f the method clock is aready running when the method number
is entered, the method starts immediately.

* |If themethod clock isin hold, press Run Method to start the
method.

4. The elapsed time on the method clock when the method begins
determines where (at what step and parameters) the method begins
running:

¢ |f themethod clock isat INIT or time zero, the method begins
running using the initial condition parameters.

* If themethod clock is greater than zero, the method begins
running using the parameters specified in the step for that elapsed
time. Press Reset to start the method at the initial conditions.

3.3.3 Controlling the Method Clock

* To start and stop the method clock, press Run Method.
® Toreset the clock to INIT, press Reset.

* To set the clock to a specific elapsed time, enter the timein the MIN
field on the MAIN screen. The method will start (or continue) running,
using the method parameters specified for that time.
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3.34

Editing a Method

You can modify, add, or delete steps and/or parametersin an existing
method at any time, even while the method clock is running. If the
method being edited is currently running, the changes are stored in
memory and then implemented when the method is saved.

NOTE After saving changesto a method, thereisnoway to
recall the original method. Therefore, when editing
an existing method that you alsowish toretain in its
unmodified form, save the modified method under a
new method number.

These are the basic steps for editing a method:

1. Openthe METHOD screen. In the EDIT field, enter the number of the
method to be modified.

2. Make changes as needed:

* Tochangeafield'svalue, position the cursor in thefield and enter
anew vaue. Thisautomatically deletes the previous vaue.

* To add a method step, move the cursor to any of the TIME fields
and press Insert, or move the cursor to the empty TIME field
below the last step and enter the el apsed time at which to start the
new step. After you press Enter or acursor arrow button, the new
step is automatically moved to the correct chronological position.
Continue entering parameters for the new step.

* To delete amethod step, move the cursor to the step to be deleted
and press Delete twice.

3. When changes are complete, move the cursor to the SAVE TO field.
Press Enter to save the changes to the current method, or enter a new
method number and press Enter.

When changes to the currently running method are saved, they are
immediately incorporated into the run and executed at the
programmed time. However, if achange is made to an event after it
has been executed, it cannot be incorporated into the current run. To
run the new version of the method, press Reset to restart the method
a the INITial conditions.

3-10
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3.4

3.3.5 Deleting a Method

To delete an entire method, move the cursor on the METHOD screen to the
INIT step, then press Delete twice.

3.3.6 Changing the Running Method

To switch from the method currently running to a different method, enter
the new method number in the RUN field on the METHOD screen and press
Enter. The new method begins running using the parameters specified in
the step for the current elapsed time. Press Reset to start the method at the
INITial conditions.

Optimizing Temperature Compensation

The 1C20 built-in temperature compensation stabilizes conductivity readings by
correcting for changes in ambient temperature that occur during arun.

Housing the conductivity cell in the LC25 Chromatography Oven ensures that
there is no more than a minor temperature variation in liquid reaching the cell, so
the TEMP COMP setting on the DETAIL screen can remain at 1.7% per °C.

Many users are able to stay at a single operating temperature. For optimal
accuracy, calibrate the cell at this temperature (see Section C.3.7), using the
proper temperature coefficient setting. If the temperature is later reset, the 1C20
temperature compensation will normalize conductivity measurementsto 25 °C
(77 °F) to prevent amajor upset in system calibration. If the LC25 set point is
changed, recalibrate the cell.

If temperature-induced baseline cycling occurs, it is probably caused by another
component of the chromatography system. If the variation increases as the eluent
reservoir empties, move the reservoir to a more temperature-stable environment
and/or wrap the reservoir in thermal insulation.
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3.5 Shutdown

3.6

* Rinsethe pump pistons after daily operation to prevent build-up of salt
crystals or other contaminants that can damage the piston seal (see
Section 3.6.1).

® Turn off the main power.

e [f the IC20 will not be used for three days or more, flush the system with
deionized water to prevent contaminants from building up.

¢ |f the shutdown isfor more than three days, reduce the pressure on the eluent
reservoir(s) to about 21 KPa (3 psi).

Routine Maintenance

This section describes routine maintenance procedures to be performed by the
user. Any other maintenance procedures must be performed by qualified Dionex

personnel.

3.6.1 Daily Maintenance

* After operation with a combination of eluents containing both salt or
base and solvent, rinse the piston frequently or continuoudly. Eluent
tendsto crystallize as the solvent evaporates. These crystals can
abrade the piston, causing the main seal to leak. Rinse the piston
before and after daily operation, as described below.

1.

Open the lower door of the |C20 and locate the rinse ports on the
front of the pump heads (see Figure 3-4).

Install the two rinse waste tubes (P/N 054418) located in the |C20
Ship Kit onto the heads. Place the end of each tube into awaste
container.

Attach asmall syringe (P/N 054578) containing 5 to 10 mL of
deionized water to one of the female luer fittings.

Inject deionized water into thefitting. Water will flow through the
first head, through the short connecting tubing to rinse the second
head, and out to waste.

Remove the syringe and dispose of the waste water. Close the
door to the mechanical chassis.

3-12
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3 ¢ Operation and Maintenance

Rinse Ports
- with Female
Luer Fittings
A\
. Syringe
Rinse Waste (P/N 054578)
Tubes

Figure 3-4. Rinsing the Pump Heads

* All components of the optional vacuum degas assembly are made of
inert materials or corrosion-resistant materials. To avoid
crystallization in the membrane pores, thoroughly flush any
chemicals out of the vacuum degas chamber(s) and tubing with
deionized water after each use.

® Check the entire mechanical chassisfor leaksfrom therinse ports, the
vacuum degas chamber(s), and the eluent reservoir (see Figure 3-5).
Tighten or replace any leaking fittings. Wipe up liquid spillsand rinse
dried reagents off pump components with deionized water.
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Pressure
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Valve

3.6.2

Figure 3-5. Eluent Flow Schematic

Periodic Maintenance

Replace both the primary piston seals and rinse seals in each pump head
approximately every 6 months (see Section 5.2). The sealsmay need to be
replaced more often if you operate the pump continuously, or if you
routingly run at high pressure or high flow rates. A drop of eluent trapped
in the end of the drain tubesis normal, but eluent flowing from the tubing
indicates aleak.

The seals may need to be replaced more often if you operate
the pump continuously, or if you routinely run at high pressure
or high flow rates.

3-14
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4 « Troubleshooting

4.1

This chapter is a guide to troubleshooting routine problems that may occur while
operating the 1C20 lon Chromatograph. To use this guide, turn to the section that
best describes the operating problem. There, the possible causes of the problem
are listed in order of probability, along with the recommended courses of action.

If you are unable to eliminate a problem, contact Dionex for help. Inthe U.S,, call
Dionex Technical Support at 1-800-346-6390. Outside the U.S,, call the nearest
Dionex office.

Left-Right Pump Head Pressure Fluctuations

The 1C20 display updates the pressure readout once per piston stroke. A variation
of more than 3% of thetotal pressure reading from one stroke to the next indicates
aproblem.

e Pump out of prime; thereisno eluent

1. REéfill the eluent reservoir. Verify that the eluent line extendsto the bottom
of the reservoir.

2. Prime the pump (see Section B.5).
e Pump out of prime; eluent isimproperly degassed

If the IC20 does not include the optional degas pump assembly, degas the
eluents manually (see Section 3.1.1) and then prime the pump (see
Section B.5).

e Pumpisout of prime; liquid line leak

Check for liquid leaks (see Section 4.4). Tighten fittings or replace lines.
e Pumpisout of prime; end-linefilter isdirty or clogged

1. Replacethefilter (P/N 045987).

2. Primethe pump (see Section B.5).
e Pumpisout of prime; blockagesin inlet tubing.

1. Check for kinked or clogged tubing and replace.
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CAUTION

2. Primethe pump (see Section B.5).

Priming did not eliminate excessive pressure fluctuations; dirty or
defective piston seal or check valves

1. Follow these stepsto isolate the cause:

a.

If leaks are seen from the piston rinse tubes, replace the piston seals
(see Section 5.2).

If no leaks are seen, replace the check valves (see Section 5.1). Dirty
or defective check valves can be caused by impuritiesin the eluents.
Install end-linefilters (P/N 045987) to prevent this.

Observe the warning label on the inside of the mechanical
chassis door. The arrows on the label indicate moving
mechanical parts that present pinch hazards when the pump is
on and the drawer is open. Do not touch any parts within the
mechanical chassis while the pump is on.

C.

Slide open the mechanical chassis drawer. If a piston does not move
when there is pump flow, examine it for breakage and replace if
necessary (see Section 5.3). If a piston moves, examine it for
scratches and replaceif necessary (see Section 5.3). If apiston moves
dlightly and then breaks contact with the rocker arm follower (the
cylinder holding the piston in place asit movesin and out of the pump
head assembly), replace the piston seal (see Section 5.2).

Push the mechanical chassis drawer back in place and make sure the
cables are not pinched. Retighten the drawer lock and turn on the
main power switch.

4-2
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4.2 Pump Will Not Start

e Flowrateisset tozero
Select aflow rate from 0.04 to 10.0 mL/min.

e  Whilebeing primed, pump starts briefly, then stops because of high
pressure limit

1. Check the high pressure limit setting (see Section 3.1.5).

2. Replace any crimped or blocked tubing downstream from the pressure
transducer. If there is none, go on to Step 3.

3. Open the pressure transducer waste valve by turning the knob
counterclockwise about two turns (see Figure 2-7). Check the pressure
reading; if it isabove 97 KPa (14 psi), recalibrate the pressure transducer
(see Section C.3.6).

4. Select alower flow rate or, when safe to do so, increase the high pressure
limit.
4.3 Pump Stops

e Method or other remoteinput instructed the pump to stop

Check the display screen for error messages. If no error message is displayed,
the pump was probably instructed to stop by the method, computer, or other
remote signal source.

e Electrical cablesimproperly installed

1. Placethe|C20in LOCAL mode, DIRECT CONTROL. Press Pump On to
start the pump.

2. If anon-zero flow rateis displayed and the Pump On LED isilluminated,
verify that the electrical cablesin the mechanica chassis are properly
installed.

a Turn off the main power switch.

b. Using a 7-mm open-end wrench or your fingers, loosen the
mechanical chassis drawer lock on the lower right side of the chassis
(see the label on the inside of the lower door).

c. Pull out the drawer afew inches.
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CAUTION

d. Veify that all cables are seated properly in the connectors on the
distribution card located on the top of the mechanical chassis.

e. Push the mechanical chassis drawer back in place, making sure the
cables are not pinched. Retighten the drawer lock. Turn on the power.

Low pressurelimit wastripped. The following message is displayed:

4.

Low Pressure Limit Violation

Check the low pressure limit setting (see Section 3.1.5).

If the eluent reservoir is empty, refill it. Prime the pump before resuming
operation (see Section B.5).

Make sure the waste valve on the pressure transducer is closed by turning
the knob on the pressure transducer housing clockwise (see Figure 2-7).

Overtightening the pressure transducer waste valve may
damage the valve and the pressure transducer housing.

Make sure there are no liquid leaks in the flow system.

Place the IC20 in LOCAL mode, DIRECT CONTROL. Press Pump On to
start the pump. Verify that the pistons are moving and that you can hear
the pump.

If there is no sound from the pump, check the LED on the CPU card
inside the door to the electronics chassis (see Figure 2-6). A red LED
indicates a defective power supply. The power supply (P/N 046440) must
be replaced by qualified personnel. Contact Dionex.

With the pump running, open the MAIN screen and note whether the | eft-
right pressure varies by more than 3% between strokes. If it does, refer to
Section 4.1. If it does not, either increase the flow rate or reduce the low
pressure limit setting and then resume operation.

4-4
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e High pressurelimit wastripped. The following message is displayed:

High Pressure Limit Violation

1. Check the high pressure limit setting (see Section 3.1.5).

2. Isolate segments of the flow path to determine the source of the high
pressure. First, remove the pump inlet tubing from the injection valve.
Turn on the pump and record the pressure reading. Add in each segment
of the remaining flow path until the source of the high pressureis
determined. Replace any tubing, fittings, and components necessary to
resume standard operating pressure. If the source of the high pressureis
the column, refer to the column manua for troubleshooting procedures.
Replacement may be required.

3. Open the pressure transducer waste valve by turning the knob
counterclockwise about two turns (see Figure 2-7). If the pressure reading
is above 97 KPa (14 psi), recalibrate the pressure transducer (see
Section C.3.6).

* Anerror message beginning with “DSP” displays:

There are several messages related to DSP (Digital Signal Processor) errors,
for example, “DSP communication fails’ and “DSP does not acknowledge.”
These messages are all treated similarly.

1. Turn off the main power to the IC20. Verify that the DSP card is properly
installed in slot 1 of the electronics chassis card cage (see Figure 2-6).

2. Turn on the main power to the IC20. If the DSP error message reappears,
notify Dionex. The power supply (P/N 046440), DSP card (P/N 045369),
or CPU card (P/N 046340) may need replacing.

Do not remove any of the electronic cards from the IC20. There
are no user-serviceable components on the cards. Servicing

must be performed by qualified Dionex personnel and
appropriate electrostatic discharge (ESD) handling procedures
must be followed.

,a The CPU card containsa lithium battery. If the CPU card is
:Lé% replaced, dispose of the used battery according to the
\w“/ manufacturer'sinstructions
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Thefollowing error message displays:

Motor Drive Fails

If the pump motor isin arunaway condition, the motor automatically shuts off
and the above error message is displayed. Contact Dionex.

Thefollowing error message displays:

Encoder Index Not Found

1. Turn off the main power to the IC20. Verify that the cables connected to
the DSP card in the electronics chassis (see Figure 2-6) are seated
properly.

2. Turn on the main power to the IC20. If the error message reappears, notify
Dionex.

4.4 Liquid Leaks/Leak Alarm

Leaksfrom thefront rinse portsor rear of the pump head indicate a
defective piston seal

Replace the piston seal and rinse seal (see Section 5.2).

L eaks from any connection between the eluent reservoir and the pump
headsindicates an eluent leak (see Figure 3-5)

Tighten the fitting connections just enough to stop the leak.
Pressuretransducer leaks

Inspect the pressure transducer. If the leak is from the waste valve, replace the
waste valve O-ring (see Section 5.4). If theleak is from the rear of the
transducer, contact Dionex.

Priming valve leaks

Tighten any leaking fittings just enough to stop the leak. Replace any
defective tubing assemblies. If this does not stop the leak, the priming block
assembly (P/N 054086) must be replaced by qualified personnel. Contact
Dionex for assistance.

4-6
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e Interior mechanical chassisleaks

Inspect the chassis for leaks. Tighten any leaking fittings and replace any
damaged parts.

4.5 High-Pitched Noise From Pump Motor (or Motor
Racing)

e DSP (digital signal processing) card current limit has been exceeded

A built-in current limiter on the card protects the motor and motor drive.
Check the three small LEDs located in the upper left corner of the DSP card
bulkhead. (The DSP card isin slot 1 of the electronics chassis card cage.) If
the bottom LED is flashing in time with the pump strokes, the current limiter
is being activated. As the pump motor ages, it becomes | ess efficient and the
current limit is activated more frequently. Activating the current limit is
harmless; however, if it occurs frequently, even at low speeds and/or
pressures, the bottom plate assembly (P/N 045670) needs to be replaced by
qualified personnel. Call Dionex for assistance.

e Pressure servo oscillation

Open the DSP STATUS screen and verify that the correct pump head volume
and head material are selected. If the settings are correct but the problem
persists, notify Dionex.

e Qut of prime

Reprime the pump (see Section B.5).
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4.6 Vacuum Degas Pump Does Not Run

DEGAS OPTIONS screen settingsincorrect

Open the DEGAS OPTIONS screen (press Menu, 4, 4). If the DEGAS PUMP
field is set to ALWAYS OFF, select BY SETTING and enter the desired cycle
duration and frequency times. By default, the degas pump runs for 2 minutes
when the IC20 is powered up. Thereafter, it runs every 10 minutes for 30
seconds.

Electrical cablesimproperly installed

The vacuum degas pump should turn on and run for about 45 seconds. If it
does not run, verify that the cables connected to the pump in the electronics
chassis and in the mechanical chassis are properly connected.

1. Turn off the main power switch.

2. Using a 7-mm open-end wrench or your fingers, loosen the mechanical
chassis drawer lock on the lower right side of the chassis (see the label on
the inside of the lower door). Pull out the drawer afew inches.

3. Check that al cables are seated properly in the connectors on the
distribution card located on the top of the mechanical chassis.

4. If the connections are correct, the distribution card may need to be
replaced. Call Dionex for assistance.

5. Push the mechanical chassis drawer back in place, making sure the cables
are not pinched. Retighten the drawer lock.

4-8
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4.7 Vacuum Degas Pump Calibration Fails

e Attheend of thedegas calibration, the DEGAS READING valueislessthan
13000 counts and one of the following error message appears:

Degas vacuum pump is not present or degas
circuitry is malfunctioning.

Vacuum Degas Fails

Verify that the cable to the vacuum degas pump is connected to the
distribution card in the mechanical chassis.

1. Turn off the main power switch.

2. Usea7-mm open-end wrench or your fingers to loosen the mechanica
chassisdrawer lock on the lower right side of the chassis (see the label on
the inside of the lower door). Pull the drawer out afew inches.

3. Thedistribution card is on the top of the mechanical chassis. Labels
printed on the card identify the various cables plugged into it. The
connector for the vacuum degas pump, labeled VAC PUMP, is near theright
rear corner of the card. Check the connection.

4. Push the mechanical chassis drawer back in place, making sure the cables
are not pinched. Retighten the drawer lock. Turn on the main power
switch.

5. Retry the calibration. If the message reappears, notify Dionex.
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4.8 Vacuum Degas Pump Low Vacuum

The 1C20 monitors the degas vacuum once a minute. If the reading is 2000 counts
or more below the degas calibration value, the following message is displayed:

LOW VACUUM ALARM!!
Check DEGAS OPTIONS settings or refer to
operator's manual

Open the DEGAS OPTIONS screen (press Menu, 4, 4). Try increasing the CYCLE
DURATION time and/or decreasing the TIME BETWEEN CYCLES. If this does not
solve the problem, contact Dionex.

4.9 Inoperative Relay Control Function

* Incorrectly installed cables

Make sure the cables between the appropriate relay function and the input or
output unit are properly connected (see Appendix D).

e Method programming error
Refer to Chapter 2 and Appendix C.
e  When attempting to set TTL 2, the following message appears:

TTL2 is set to indicate FLOW/NO FLOW.

The TTL2 OUTPUT USAGE field on the PUMP OPTIONS screen is currently set
to signal when pump flow stops (0 FLOW). This setting is used to control the
power to a Self-Regenerating Suppressor (SRS). To use TTL2 for another
function, open the PUMP OPTIONS screen and set the TTL2 OUTPUT USAGE
field to NORMAL.
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4.10 Poor Chromatographic Reproducibility

Liquid linesincompletely flushed after an eluent change

Attach a syringe to the priming block and draw at least 2.5 mL (20 mL if the
vacuum degas pump is installed) of the new eluent through the liquid lines
before beginning operation.

L eaking piston seal

Check for liquid leaks at the rinse portsin the front of the pump heads (see
Figure 3-5). Replace the piston seal on any head with aleak (see Section 5.2).

Equilibration timetoo short

Wait at least 10 minutes after starting the pump or changing the flow rate
before beginning an analysis. This allows the pump's real-time electronic
pulse damping circuitry to stabilize the flow rate.

4.11 No Detector Response

Cell isoff
Turn on the cell (from the MAIN screen).

Analog output range set too high; although the display indicates a
response, no recorder response observed

Select a more sensitive anal og output range.

Wrong full-scale output (or no full-scale output) selected

Select 0.01, 0.10, or 1 volt full-scale.

No flow from pump

Check the pressure reading on the pump to verify that the pump ison.
Detector offset out of range

Press Offset on the IC20 front panel.
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4.12 Low Detector Output

Analog output range set too high; although the display indicates a
response, no recorder response observed

Select a more sensitive anal og output range.
Insufficient sampleinjected

Increase the injection size or concentration.
Cell out of calibration

Recalibrate the cell (see Section 5.8).

4.13 High Detector Output

Auto offset not activated recently
Press Offset on the IC20 front panel before making an injection.
Background not suppressed by SRS

Check the SRS regenerant out line for bubbles. If there are no bubbles, the
suppressor may nhot be functioning properly. Refer to the SRS manual for
troubleshooting guidance.

4.14 Noisy or Drifting Baseline

Flow system leak ahead of cell; erratic baseline

Check all fittingsand liquid linesfor leaks. Tighten or, if necessary, replace all
liquid line connections. If the connections are made with ferrule fittings, first
refer to Installation of Dionex Ferrule Fittings for tightening requirements.

Pump not properly primed
Prime the pump (see Section B.5).
Rapid changesin ambient temperature

Redirect heating and air conditioning vents away from the cell.

4-12
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Insufficient system equilibration following any changesto operating
parameters; especially apparent when operating at high sensitivities

Allow longer system equilibration before beginning operation.
Air trapped in cell; excessive pulsesin baseline

Remove the trapped air (see Section 5.7). To prevent air from becoming
trapped in the cell again, increase backpressure on the cell by reducing the
inner diameter of the tubing installed after the cell and before the SRS.

Inappropriate SRS operating conditions

Check the SRS manual for the correct operating conditions.
Temperature compensation setting not optimized
Optimize the selected setting.

4.15 Conductivity Inaccurate

Cell constant reported on CALIBRATE CONDUCTIVITY CELL screen after
cell calibration isnot 130 to 190 uS

The LC25 has not reached its set point temperature. Set theintended operating
temperature. The “Not Ready” message will be displayed until the cell
reachesits set point. The entire enclosure will take longer to reach the set
temperature, depending on the set point and the ambient temperature.

Make sure the selected temperature compensation setting is 1.7%/°C. Except
a 25 °C, an incorrect temperature compensation setting can cause an incorrect
reading.

The 1 mM KCI calibration solution is spoiled, or there was a mixing error.
Remake the solution.

The electrodes are fouled by grease, precipitate, etc. Using a syringe, flush
5 mL of 3 M HNOj3 through the conductivity cell. Rinse thoroughly with

water. Recalibrate the cell with 1 mM KCI.

The causeisinternal leaks, broken or shorted cell or sensor wires. Replace the
cell.
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e Cell temperaturereadout deviates by morethan 2°C from L C25 set
temperature

Thisindicates a serious cell or LC25 sensor problem. Call Dionex for
assistance.

4.16 Faulty DX-LAN Communication

e DX-LAN interfaceincorrectly installed

1. MakesureaBNC tee connector (P/N 921914) is attached to the DX-LAN
connector on the 1C20 rear panel (see Figure B-2).

2. Connect the DX-LAN cable (P/N 960404) to one side of the BNC tee.
The DX-LAN cable must be RG-58U or RG-58AU. Do not substitute
cables; they will interferewith signalson the DX-LAN.

3. Verify that the tee connectors at both ends of the network are capped with
terminator plugs (P/N 921034) as described in Section B.2.3. The plugs
are shipped with PeakNet software.
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NOTE The 1C20 €electronics components are not customer-
serviceable. All eectronicsrelated repair procedures
must be performed by Dionex personnel.

e
:\Lé‘é replaced, dispose of the used battery according to the

3@, The CPU card containsalithium battery. If the CPU card is
manufacturer'sinstructions.
et

'

This chapter describes routine service procedures for the 1C20 mechanical
components. Any procedure not described here must be performed by Dionex
personnel.

Before replacing any part, check the troubleshooting information in Chapter 4 to
isolate the source of the problem.

Substituting non-Dionex parts may impair 1C20 performance, thereby voiding the
product warranty. Refer to the warranty statement in the Dionex Terms and
Conditions for more information.
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5.1

Cleaning and Replacing the Check Valves

A dirty check valve causeserratic flow ratesand pressures. It may also cause
the pump to lose prime and/or be difficult to reprime.

1.

Rel ease the pressure from the eluent reservoir.

Turn off the main power switch to prevent the 1C20 from starting
inadvertently.

Disconnect the tube fittings from the inlet and outlet check valve housings
(see Figure 5-1).

Use a 12-mm wrench to loosen both check valve housings. Remove the check
valve housing from the pump head. Carefully remove the check valve
cartridge from the housing.

Place the check valve housings and cartridges in a beaker with methanol, and
sonicate or agitate for several minutes.

Pressure
Transducer

To Damper

Outlet
Check
Valve
Pump
Head
Inlet
Check
Valve To Waste

To Eluent
Manifold

Figure 5-1. Pump Heads and Liquid Lines
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6.

Rinse each check valve housing and cartridge thoroughly with filtered
deionized water.

Theinlet check valve assembly housing has a 1/4-28 port. Replace the
cartridge in the inlet check valve housing; the double-hole end of the cartridge
should be visible. The outlet check valve assembly housing has a 10-32 port.
Replace the cartridge in the outlet check valve housing; the single-hole end of
the cartridge should be visible. Liquid flows through the check valve in the
large single hole and out the small double holes. If the cartridgeis not oriented
correctly, the pump will not operate properly.

8. Reinstdl the check valves. Make sure that the inlet check valveisinstalled on
the bottom of the head and that the outlet check valve isinstalled on the top of
the head. Tighten only enough to seat (25 in-lb torque). Tighten alittle more
only if it leaks.

Overtightening may damage the pump head and the check
valve housing and crush the check valve seats.
CAUTION

9. Reconnect the liquid lines. Turn on the main power switch.

10. Prime the pump (see Section B.5). If the pump will not prime and all other
possible causes of the problem have been eliminated, replace the check valve
cartridge (P/N 047747).

11. After replacing check valve cartridge, open the ELAPSED TIME screen. Move

the cursor to the VALVES IN USE field and press Enter to reset the field to O
cycles.
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Piston Seal Replacement

A damaged seal allows leakage past the piston and then through therinse
portsin the front of the pump heads. The pump may be difficult to prime,
flow rateswill be unstable, and baseline noise may be observed.

Turn off the main power switch.

Disconnect the tube fittings from the pressure transducer and the inlet check
valve (see Figure 5-1).

Remove the two nuts from the pump head.

Carefully disengage the head from the piston by pulling the head straight off
and away from its mounting guides.

5.2
1.
2.
CAUTION

Lateral motion while disengaging the head from the piston may
break the piston.

5. Placethe head (front end down) on a clean work surface and lift off the
backup washer to expose the piston guide (see Figure 5-2 and Figure 5-3).

6.

7.

The pistons are captured by a magnetic retention system and do not come off
as part of the pump head assembly. After removing the pump head, apply just
enough lateral force to overcome the magnetic field and release the pistons.

To remove the piston guide and sedl:

a.

Fill the head cavity with deionized water by injecting through either the
piston opening or theinlet check valve.

Reinsert the piston approximately 1/8 inch into the seal Figure 5-3.

Install a 10-32 fitting plug (P/N 042772) on the outlet check valve and a
1/4-28 fitting plug (P/N 037628) on the inlet check valve. Tighten the
plugs.

Push the piston into the head. This action will hydraulically unseat the

seal and piston guide from the head. Remove the piston and pull off the
guide and seal.

If the piston guide and seal do not come out, make sure the 10-32 plug is
tight. Then, add more water and repeat Steps b and d.

Remove the 10-32 fitting plug.

5-4
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Outlet Check o
Valve Assembly
(PIN 047661)

Piston Seal
(P/N 054400)

.
Rinse Seal N
(PIN 048722) )
PIN 0?_;&'9%9 Piston Guide
( ) (P/N 045633) Inlet Check
Support Washer Valve Assembly
P) (P/N 050745) (P/N 047660)
Vi
_/ Backup Washer

(PIN 045630)

Piston
(P/N 052840)

Figure 5-2. Pump Head Assembly

10-32 Fitting Plug
(P/N 042772)

Outlet
Check | | | e ,
Valve 1 !
:- o | Piston E
! : : Seal Guide E
Pl Piston ! !
Pump | e----o--e- R ! !
Head |  t-------- SRR <« ! _>:
"_: | Push in to i Remove the piston from
o unseattheseal 1 thehead and pull off the |
(R and piston guide. ! seal and piston guide. |

T
Inlet Check e ]
Valve

Fitting Plug
(Optional)

Backup Washer
(Remove)

Figure 5-3. Removing the Piston Seal

Doc. 031274-03 6/99



IC20 lon Chromatograph

8. Toinstall the new seal and reinstall the piston guide:

a. Push the piston through the piston guide and the new seal. Then insert the
piston, piston guide, and seal into the pump head just until the seal makes
contact with the bottom of the counterbore (see Figure 5-4, View A).

b. Hold the piston guide and seal in place and remove the piston from the
head (see Figure 5-4, View B).

c. Seat the seal by pushing the piston guide into the head until it isflush with
the head.

""""""""""""""" viewa
Seal
1
Piston
Guide
Piston
e | I — |
'.]L_ <
Push the piston through the seal
and guide and partially insert into

———————————————————————————————————————————————————————————————————

the head, just until the seal contacts
the counterbore.

Counterbore

————————————

' Remove the piston and push the
= piston guide into the head to finish

seating the seal.

Figure 5-4. Installing the Piston Seal
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10.
11.
12.
13.

Dionex recommends reinstalling the head and piston as a single assembly so
that the piston centersitself. To do this, first press the backup washer into the
head until it is flush with the indented surface of the head. Then, insert the
piston halfway into the head. This ensures that the magnet in the follower
picks up the piston. (The follower isthe cylinder that holds the piston in place
asit movesin and out of the pump head assembly.) Reinstall the head and
piston assembly, using awrench to tighten the nuts evenly (12 in-lb torque).

Reconnect the liquid line to the inlet check valve.
Reconnect the tube fittings to the pressure transducer.
Turn on the main power switch.

Open the ELAPSED TIME screen (choice 2 on the DIAGNOSTIC MENU). Press
Enter to reset the SEALS IN USE field to O cycles. The pump is ready for
normal operation.

Doc. 031274-03 6/99 5-7



IC20 lon Chromatograph

5.3 Pump Piston Replacement

Continued leaking through therinse ports after replacing the piston seal
(assuming the head istight) indicates a dirty, scratched, or broken piston.

1.
2.

Turn off the main power switch.

Disconnect the tube fittings from the pressure transducer and the inlet check
valve (see Figure 5-1).

Remove the two acorn nuts from the pump head.

Lateral motion while disengaging the head from the piston may
break the piston.

CAUTION

4.

10.

Slowly pull the head and allow it to separate from the housing. Carefully
disengage the head from the piston by pulling the head straight off and away
from the mounting guides.

The pistons are captured by a magnetic retention system and do not come off
as part of the pump head assembly. After removing the pump head, apply just
enough lateral force to overcome the magnetic field and rel ease the pistons.

If the piston is broken, replace the piston, piston seal, and rinse seal.

Dionex recommends reinstalling the head and piston as a single assembly so
that the piston centersitself. First, press the backup washer into the head until
it is flush with the indented surface of the head. Then, insert the piston
halfway into the head. This ensures that the magnet in the follower picks up
the piston. (The follower isthe cylinder that holds the piston in place as it
moves in and out of the pump head assembly.) Reinstall the head and piston,
using awrench to tighten the nuts evenly (12 in-Ib torque).

Reconnect the liquid line to the inlet check valve.
Reconnect the tube fittings to the pressure transducer.

Turn on the main power switch and prime the pump (see Section B.5).

5-8
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5.4 Pressure Transducer Waste Valve O-Ring
Replacement

A damaged O-ring causesleakage around the base of the pressuretransducer
waste valve knob.
1. Turn off the main power switch.

2. Remove the valve from the pressure transducer housing by turning the knob
counterclockwise until it comes loose from the housing.

Remove the O-ring (see Figure 5-5).

4. Carefully slideanew O-ring (P/N 046434) over the end of the valve and push
it into the groove.

5. Reingtal the valve in the housing, turning the knob clockwise until the valve
is seated.

Do not overtighten the waste valve.

CAUTION

Transducer Cable Assembly

( 64)

=
]

4
Gasket Support \

(PN 054065)\ ‘
@

Transducer Ring
(PIN 054053)

\ Gasket
(PIN 054417)

Transducer Housing
(PIN 054052)

Screw (4) ~ g
(PIN 053988)
s @\’// )
(PIN 046434) \ ’Q\’
5 Q‘ @’ Washer (4)

(PIN 045689)

) Needle Valve
(P/N 042625)

Figure 5-5. Pressure Transducer Assembly
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5.5 Changing Main Power Fuses

1.

Turn off the main power switch. (This prevents the IC20 from starting
inadvertently.)

HIGH VOLTAGE—Disconnect the main power cord from its
source and from the IC20 rear panel.

WARNING

2.

The fuse holder is part of the main power receptacle on the rear panel of the
I1C20 (see Figure 5-6). A recessed lock is located on each side of the fuse
holder. Using asmall screwdriver, push each lock toward the center to release
it. The fuse holder pops out approximately 0.16 cm /16 in) when the locks
release. When both locks are released, pull the fuse holder straight out of its
compartment.

The holder contains two fuses. Replace these with the new |EC127 fast-blow
fuses rated 3.15 amps (P/N 954745). Dionex recommends replacing both
fuses even though only oneis open.

Reinsert the fuse holder into its compartment. The fuse holder is keyed to fit
only in its proper orientation. Apply sufficient pressure evenly against the
holder to engage the two locks. The holder is flush against the panel when
both locks are engaged.

Reconnect the main power cord and turn on the power.

MAIN POWER
RECEPTACLE

INSERT
SCREWDRIVER
AND TWIST TO
RELEASE
(EACH SIDE)

LOCKING SPRING

="
LOCKING T

SPRING FUSES@  EUSE HOLDER
FUSE HOLDER (SIDE VIEW)

Figure 5-6. Main Power Fuse Holder

5-10
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5.6 Eliminating Liquid Leaks

The 1C20 is plumbed with 1.60-mm (1/16-in) OD PEEK tubing, ferrule fittings
(P/N 043276), and 10-32 fitting bolts (P/N 043275). For tightening requirements,
refer to Installation of Dionex Ferrule Fittings.

5.7 Removing Trapped Air from the Cell

Air bubblesin the cell can cause pulsationsin the baseline, random noise, and low
readings. Air may result from outgassing of the eluent. Connecting backpressure
tubing to the cell (see below) applies enough backpressure to shrink bubbles and

allow them to pass more easily through the cell.

1. Connect apiece of 0.25-mm (0.010-in) ID tubing (P/N 042690), with fittings
on both ends, to the cell outlet. The tubing should be no longer than 1 m for
1.0 mL/min and 2 m for 0.5 mL/min.

2. |If additiona tubing is needed to reach the waste container, use a union
(P/N 042627) to adapt to tubing with an ID of 0.5 mm (0.020 in) or larger.

The added backpressure must not exceed 0.20 MPa (30 psi).

Avoid large increases in flow rate that would result in more
than 1.4 MPa (200 psi) being applied to the cell.
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5.8 Calibrating the Cell

Every conductivity cell is calibrated before shipment from the factory. The cell
calibration constant is recorded on atag attached to the cell cable. It isalso stored
in permanent 1C20 memory for use when calcul ating the measured conductivity.

The calibration constant normally remains unchanged, unlessthe cell is damaged.
To check the value entered in memory, select CALIBRATION MENU from the
DIAGNOSTIC MENU to display the CELL CALIBRATION screen. If the cell
calibration constant shown on the screen does not match the value recorded on the
tag, calibrate the conductivity cell.

e Cdlibratethecel to 147.00 u S/cm, using 1 mM KCI. This automatically
enters anew value for the cell calibration constant into memory.

To calibrate the cell, follow the procedure below.

1.
2.

10.
11.

Connect the pump output line directly to the cell inlet.

Pump 0.001 M KCI cdlibration solution through the cell. Conductivity is
dightly flow-rate sensitive, so select the flow rate used for most
applications.

Set TEMP COMP on the METHOD screen to 1.7%.

Wait until the conductivity reading stabilizes (within 0.1 uS), and then
select CAL.

After calibration, the conductivity reading should be exactly
147.00 u S/cm. A new value for the cell constant will be shown on the
CELL CALIBRATION screen and will be entered into memory.

Flush the KCI solution from the system by pumping deionized water
through the cell lines. When the conductivity reading drops to near zero,
stop the pump.

Disconnect the pump from the cell.

Reconnect the pump to the chromatography module.
Reconnect the liquid line from the SRS outlet to the cell inlet.
Reset TEMP COMP to the optimal value for the eluent.

Select aflow rate that is safe for the system in use.

5-12
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A e« Specifications

A.1 Electrical

Main Power

Fuses

A.2 Environmental

Operating
Temperature

Operating
Humidity

A.3 Physical
Dimensions

Weight
Decibel L evel

100 to 240 Vac, 50/60 Hz. The power supply is auto-sensing
and requires no voltage adjustment.

Two 3.15 amp fast-blow |EC127 fuses (P/N 954745)

10 °C to 60 °C (50 °F to 140 °F)

5 to 95% relative humidity (non-condensing)

32.8 cm high x 22 cm wide x 41 cm deep
(13.1x8.8x16.4in)
6 cm (2.4 in) clearance behind the IC20 is required

20.3kg (45 Ibs)

No more than 60 db (at “A WEIGHING” setting)

A.4 Display and Keypad

Display

Liquid crystal display with adjustable backlighting

Keypad 28 buttons for entering commands and numerical values

Doc. 031274-03 6/99
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A.5 Hydraulics

Pump
Flow Rate

Operating
Pressure

Pressure
Resolution

High Pressure
Limit

L ow Pressure
Limit

Delay Volume

Dual-piston, variable speed stroke of 100 uL; user-selectable

constant pressure or constant flow feedback control

0.04 t0 10.0 mL/min, linearly variable in increments of
0.01 mL/min

21 MPa (3000 psi) maximum

0.07 MPa (10 psi)

0 to 35 MPa (0 to 5000 psi) in increments of 0.05 MPa
(7.25 psi); trips instantaneously

0 to 35 MPa (0 to 5000 psi) in increments of 0.05 MPa
(7.25 psi); trips after atimeout of 0.4 mL

Approximately 700 pL

A.6 Conductivity Detector

Range

Temperature
Compensation

Céll Drive

Control Modes

0.01 uSto 3000 uS, full-scale
0.0 to 3.0% per °C

Variable 8 kHz square wave

Local or remote by relay contact-closures or the DX-LAN

interface

A.7 Conductivity Cell

Cell Body
Active Volume

M aximum
Pressure

Electrodes

PEEK
<1.0puL
2.0 MPa (300 psi)

Passivated 316 stainless steel

A-2
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A < Specifications

A.8 SRS Power Supply

Supply Current

Over-Voltage
Alarm

Over-
Temperature
Alarm

50, 100, 300, 500 mA @ 1.5to 7.5V
85V

40 °C (104 °F)

A.9 Vacuum Degas Assembly (Optional)

Channels

Materials

Single-channel or dua-channel membrane vacuum degas

Wetted materials, PEEK, PTFE

A.10 Method Control

M ethods

Control

Storage

Remote

Stores up to 100 separate methods (00 to 99). Each method may
contain up to 50 separate steps; the actual number of stored
methods depends on the available memory.

The keypad is used to select operating parameters and to
program methods.

Non-volatile memory protects against the |oss of programs
during power-down or in the event of a power failure.

Limited remote operation via TTL-input logic level, and TTL-
output and relay contact closures, or full remote programming
and control through PeakNet software and the DX-LAN
interface.

Doc. 031274-03 6/99
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B ¢ Installation

B.1 Facility Requirements

Appendix A contains the |C20 specifications for power, operating temperature,
and humidity. In addition to meeting the specifications listed in Appendix A, the
installation facility should meet the following requirements:

¢ [nstall the IC20 on a sturdy workbench with at least 6 cm (2.5 in) free space
behind the module for connections and ventilation. Install the |C20 at aheight
that ensures convenient viewing of the front panel display, aswell as accessto
the interior.

Lift the IC20 only from the bottom or side surfaces. Lifting with
the front panel door will damage the door hinges. Use caution
when lifting the IC20; it weighs 19 kg (42 Ibs).

CAUTION

* Provide asource of helium to pressurize the eluent and regenerant reservoirs,
if used. TheC20 is capable of operation without head pressure on the eluents.
The eluents must be thoroughly degassed and housed at |east 8 inches above
the 1C20, either in an EO1 Eluent Organizer (P/N 044125) or in built-in eluent
containment (such as the LC25 Chromatography Oven provides).

e Alwaysfilter eluents to remove small particul ates that may contaminate the
pump. Install an end-linefilter (P/N 045987) on the end of each eluent
reservoir line. Filters are supplied in the pressurizable reservoir Ship Kits.
Refer to the Pressurizable Reservoir Installation Instructions for details.
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B.2 Rear Panel Connections

B.2.1

WARNING

CAUTION

CAUTION

Power Connection

Connect amodular power cord (IEC 320 C13) from the main power
receptacle on the 1C20 rear panel (see Figure B-1) to agrounded, single-
phase, power source.

SHOCK HAZARD—To avoid electrical shock, a grounded
receptacle is required. Do not operate or connect to AC power
mains without an earthed ground connection.

Operation at AC input levels outside the specified operating
voltage range may damage the IC20.

The power supply cord is used as the main disconnect device.
Make sure the socket-outlet is located near the IC20 and is
easily accessible.

DX-LAN

Connector

Upper Chase
(TTL & Relay

SAFETY WARNING

SERIAL NUMBER
LABEL

| |.— Fuse Holder

Lines)

Eluent and
Waste Lines

Main Power
Receptacle

Figure B-1. IC20 Rear Panel

B-2
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B ¢ Installation

B.2.2

Waste Lines

There are two 1C20 waste lines: one from the pressure transducer
assembly and one from the leak drain. The waste lines are installed at the
factory and then routed to the rear panel.

Place the free ends of the waste lines into a single waste container
positioned below the level of the IC20. Thiswill maintain a positive
siphon (see Figure B-2).

Waste
Container

Figure B-2. Eluent Waste Lines
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B.2.3

CAUTION

DX-LAN Network Connection (Optional)

For the 1C20 to communicate with PeakNet software, aDX-LAN
interface card (P/N 045587) must beinstalled in the IC20 and aDX-LAN
cable (P/N 960405) must be connected to a DX-LAN BNC tee connector
(P/N 921914) on the rear panel.

If you order alC20 with the DX-LAN option, the card isinstalled at the
factory. The tee connector and cable are shipped with the | C20.
Instructions for installing the tee connector and cable are in the next
section.

If you order the DX-LAN later, the card, tee connector, and cable are
included inaDX-LAN interface card kit (P/N 044196). Follow the steps
below to install or replace a card.

Installing or Replacing a DX-LAN Interface Card

STATIC—The IC20 electronics are not user-serviceable and the
DX-LAN interface card should be installed by qualified
personnel only. Observe standard anti-static procedures when
installing the interface card or handling the CPU card.

To prevent damage to the IC20, turn off the main power before
installing the DX-LAN card. After confirming that the LED on
the CPU card is off (not green or red), unplug the power. Do not
rely on the front panel power switch.

1. If you arereplacing a DX-LAN interface card, remove the hex nut
securing the DX-LAN BNC connector to the 1C20 rear panel (see
Figure B-1).

2. Remove any TTL/Reday plugs from the connectors at slot 4 in the
IC20 electronics chassis (see Figure B-3).

3. Disconnect the 60-pin ribbon cable from the inside of the front panel
by first closing thetilt panel to expose the connector and its ejector
latches. Remove the cable by opening the gjector latches.

4. Using a screwdriver as alever, open the white gector latch at the
bottom of the CPU card. Remove the CPU card, cable, and Relay card
asasingle unit.

B-4
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B ¢ Installation

If you are replacing a card, remove the existing card from slot 4.

Insert the DX-LAN card (P/N 045587) into slot 4. Slide the card to
therear. Verify that the BNC connector on the card is aligned with the
opening at the rear and that the card is aligned with the card
connector. Press firmly on the card until it mates fully with the rear
panel connector. Pull on the card to verify that it cannot move.

Reinstall the CPU/Relay card. Press firmly until the CPU card is
inserted into the connector on the rear panel.

Reconnect the ribbon cable to the 60-pin connector on the inside of
the front panel. The header and connector are key-polarized near the
center. The gjector latches should be partially open to accept the cable
connector.

Install the BNC tee connector and DX-LAN cable (see the next
section).

Installing the BNC Tee Connector and DX-LAN Cable

Install the BNC tee connector (P/N 921914):

a. Note thetwo small locking pins on either side of the DX-LAN
BNC connector on the rear panel (see Figure B-1).

b. Push the tee connector onto the BNC connector on the rear panel
and twist until the locking pins are fully engaged in the slots on
the tee connector.

c. Pull firmly on the tee connector to verify that it cannot move.
Install the DX-LAN cable (P/N 960405):

a  Push the metal deeve on the end of the DX-LAN cable onto one
port of the BNC tee connector.

b. Twist the metal sleeve until the locking pins on the tee are fully
engaged in the slots on the cable's metal deeve.

c. Pull the end of the cable to verify that it cannot move.

Doc. 031274-03 6/99
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The DX-LAN cable is a 50 ohm coaxial impedance cable. (Fifty
ohm cables are imprinted with “RG-58U" or “RG-58AU.") Do

IMPORTANT] Not substitute an inferior cable, such as a 75 ohm television

coaxial cable. Failure to install the correct cable or to lock it
into place on the BNC tee connector will cause the module to
lose communication with PeakNet.

3. If thelC20 isthe last module in the network to be connected, install a
terminator resistor plug (P/N 921034), shipped with PeakNet
software, on the remaining port of the BNC tee connector. If thisis
not the last module, connect the cable from the next module to the
BNC tee.

Terminator resistor plugs must be installed at each end of the
DX-LAN network. Verify that both ends of the DX-LAN have
IMPORTANT . . .

terminator resistor plugs installed. The tee connector and

cable are shipped with the IC20.
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B ¢ Installation

B.3 Electronics Chassis Connections

1. Routethe cable from the injection valve through the IC20 upper chase and
connect the cable to the LC VALVE connector in dot 1.

2. Route the cable from the SRS through the 1C20 upper chase and connect the
cable to the SRS connector in slot 2.

NOTE Refer to Appendix D for TTL and relay installation

051990-01

instructions.
PWR SPY SLOT 1 SLOT 2 SLOT 3 SLOT 4 SLOT 5
130W IC20 DSP SCR CD20-SP LAN-512K CPU/RLY
o] RECORDER)
L Ié Is RLY-1
¢ T ouTt
L Vv
£ Al RLY-2
% v . SRS VOLTS ouTt
! M + 1T F
e EoTEnp - jout 2
° o + 112 N
s £CoRIVE - |out T
1 +10V + TTL-1 P
2 scoPEsYNG =|IN A
ilcD e ] | ¢
wor ) W] | cono |- | N i
This is a Dionex CELL +/17L3
AutoSuppression Detector LC25 =|IN
N » +T1L4
&9 :
Connect Your SRS POWER SUPPLY
Self-Regenerating Suppressor Here —» GREEN - OK
RED - FAULT

Figure B-3. IC20 Electronics Chassis

(Located behind upper door)
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B.4 Eluent Reservoir Connections

B.4.1 Eluent Inlet Line Connection

Before shipment from the factory, the eluent inlet lines are connected to
the eluent selection valve.

B.4.2 Eluent Outlet Line Connection

1. Routethe eluent outlet line exiting the pump pressure transducer
through the slot on the left side of the 1C20 and connect it to the
injection valve.

It is important to minimize the volume between the pump and the
injection valve. If possible, after determining the relative positions of
all system components, shorten the eluent line.

2. Untapetheinlet lines from the rear panel and connect them to the
eluent reservoirs. The standard | C20 includes one eluent inlet line; the
1C20 with vacuum degas option hastwo lines, labeled “A” and “B.” If
desired, label each eluent reservoir with the letter of thefitting it is
connected to.

NOTE If an eluent channel will not be used, install a
1/4-28 plug (P/N 037628) in its fitting. This will
improve the degas performance of the channel
in use.

If spare parts are needed, order the following:
eluent line “A” (P/N 047694) and/or eluent line
“B” (P/N 047695).

3. If the eluent reservoirs are going to be pressurized, verify that a
regulator (P/N 051997) isinstalled on the gas supply line to the
reservoir. Turn on the gas supply and adjust the pressure to 55 KPa

(8 psi).

If the eluent reservoirs are not pressurized, vent the bottles by
loosening the reservoir cap or by removing the plug from the cap.

Never pressurize the reservoirs above 69 KPa (10 psi)

CAUTION

B-8
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B ¢ Installation

B.5 Priming the Pump

Two priming procedures are described below:

* Priming using the priming block

¢ Priming using the PRIME button on the 1C20 front panel

B.5.1 Priming Using the Priming Block

1. PressMenu and Enter to go to the MAIN screen. If REMOTE modeis
currently selected, move the cursor to that field and press a Select
button to toggle to LOCAL mode. Press Enter or a cursor arrow
button. If METHOD control is currently selected, move the cursor to
that field, toggle to DIRECT CNTRL, and press Enter or an arrow.

2. Movethe cursor to the desired eluent. Enter 100 to select 100% of
that eluent and press Enter or a cursor arrow button. This

automatically sets the other eluent to 0%.

3. Connect a10 mL syringe (P/N 054578) to the luer port in the priming
block. Turn the priming block valve counterclockwise one turn (see

Figure B-4).

NOTE If the eluent is pressurized, liquid will flow into
the syringe as soon as you open the valve.

Pressure Transducer
Waste Valve

Priming Block
Valve

Luer Port

Priming
Syringe ( Block
(PIN 054578)

Figure B-4. Priming the Pump

Doc. 031274-03 6/99

B-9



IC20 lon Chromatograph

4. Turn on the pump.

5. If the eluent is not pressurized, be sure that there is a vent from the
eluent bottle or loosen the bottle caps. Draw the syringe back to pull
eluent through the flow path. It may take several syringe draws to
remove al air or previous eluents from the tubing. If the IC20
includes a vacuum degas pump, draw an additional 17 mL of eluent
through the priming block.

6. Returnto Step 2. Select the other eluent and repeat the priming
procedure. Press Prime again to return the flow to the set flow rate.

7. When the pump has been primed thoroughly, turn the priming block
valve counterclockwise until closed (see Figure B-4). Do not
overtighten.
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B.5.2 Priming Using the Prime Button

1.
2.

Open the MAIN screen and select DIRECT CNTRL and LOCAL.

Set the eluent to 100% of the line to be primed. Press Enter or a
cursor arrow button.

Open the pressure transducer waste valve one to two turns
counterclockwise. Thiswill direct the eluent flow path to waste and
eliminate backpressure.

Press Prime on the 1C20 front panel. The pump will pump at
9.9 mL/min for a standard bore pump and 2.5 mL/min for a
microbore pump.

NOTE A vacuum degas module contains 17 mL of
eluent. If this option is installed in the 1C20,
several extra minutes of prime time must be
added to sufficiently purge air and previous
eluent from the degas unit.

Allow the pump to prime until all air and previous eluents are purged
and no air bubbles can be seen exiting the waste line. If the eluent
manifold has not been primed, alow several extra minutes for the
eluent to pass through the pump.

Press Prime again to return the flow to the set flow rate.

Close the pressure transducer waste valve. The pump isnow ready for
operation.

Doc. 031274-03 6/99
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B.5.3 Priming the Pump Heads with Isopropyl Alcohol

NOTE Prime the pump heads with alcohol only if the
regular procedure, described before, isineffective.

1. Connect al0 mL syringe (P/N 054578) to the luer port on the priming
block (see Figure B-4).

2. Open the pressure transducer waste valve (see Figure B-4) by turning
the knob counterclockwise about two turns.

Turn the priming block valve counterclockwise about two turns.
Turn on the pump.

Use the syringe to slowly push acohol through the pump. Avoid
pushing any air trapped in the syringe through the pump, as this will
result in loss of prime. Verify that alcohol with no trapped bubblesis
traveling down the waste line from the transducer.

6. Continue pushing on the syringe until you have closed the priming
block valve. Do not overtighten. Disconnect the syringe from the
priming block. The pressure transducer waste valve should remain
open.

7. PressPrime to purge the alcohol from the pump heads and flush the
heads with the desired eluent.

Alcohol may damage some columns. Be sure to rinse the
alcohol from the pump, using the process described above.

CAUTION

8. Closethe pressure transducer waste valve. The pump isnow ready for
operation.
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B ¢ Installation

B.6 Automatic SRS Power Control (Optional)

TTL connections can be used to automatically switch off the power to the Self-
Regenerating Suppressor (SRS). When the IC20 is set up for this option, aTTL
signal is sent to the 1C20 when the pump flow stops and then, 5 minutes later, the
1C20 will turn off the SRS power. The 5-minute delay allows momentary flow
interruptions without disturbing the SRS.

1. Openthe PUMP OPTIONS screen and set TTL2 OUTPUT USAGE to 0 FLOW.

2. Open the TIME FUNCTION IN screen and assign TTL3 to PUMP/SRS ON/OFF.
Select the NORMAL EDGE mode.

3. Locateapair of twisted black and red wires (P/N 043598) and two green TTL
connector plugs (P/N 921019) in the 1C20 Ship Kit.

4. Insert thewiresinto the plugs, with the signal wire (red) on top and the ground
wire (black) on the bottom.

5. Plug one end of the cable into TTL2 OUT on the 1C20 (see Figure B-5). Plug
the other end of the cableinto TTL3 IN.

~
J

L— TTL2 OUT (O FLOW)

CINEe R\ o]l

~— TTL3 IN (SRS ON/OFF)

i

N— Twisted Wires (P/N 043598)
with TTL Plugs (P/N 921019)

-

“u w

Figure B-5. TTL Connections for SRS Power Control
(IC20 Front View without Upper Door)
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C e« User Interface

This appendix illustrates and describes all of the screens that can be displayed
from the front panel of the 1C20 lon Chromatograph. There are four types of
screens (see Figure C-1):

® Operational screens are used to create, edit, and run the methods that control
1C20 operation.

®  Setup screens are used to select default system parameters.
¢ Diagnostic screens provide access to |C20 diagnostic information and tests.

e Calibration screens provide away to calibrate various |C20 functions; for
example, the flow rate and pressure offset.

1

MENU of
SCREENS

Operational Screens

: 2 I R B

MAIN DETAIL METHOD SETUP DIAGNOSTIC
SCREEN SCREEN MENU MENU

Setup Screens

1 2| 3| 4| 5

MODULE PUMP TIME DEGAS ANALOG OUT
SETUP OPTIONS FUNCTION IN OPTIONS SETUP

Diagnostic Screens

2 5| .| 5 | 6 : s |

POWER-UP ELAPSED DSP STATUS KEYBOARD
TEST

DIAGNOSTIC PRESSURE CALIBRATION
TEST MENU

IGNAL
SCREEN TIME STATISTICS

STATISTICS

Calibration Screens

1 2 3| 4| 5 6|

CALIBRATION PUMP LEAK DEGAS PUMP FLOW PRESSURE CELL
STATUS CAL & STATUS | CALIBRATION CALIBRATION CALIBRATION CALIBRATION

Figure C-1. IC20 Menu Structure
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Menu of Screens

This screen provides top-level access to the 1C20 operational screens and
the DIAGNOSTIC MENU. It is displayed when MAIN is pressed.

MENU of SCREENS

1 MAIN SCREEN 5 DIAGNOSTIC MENU
2 DETAIL SCREEN

3 METHOD

4 SETUP MENU

Help Message

Figure C-2. Menu of Screens

There are two ways to select a screen from amenu:

*  Pressthe number button on the keypad that corresponds to the menu
option. For example, on the MENU of SCREENS, press 4 from
anywhere on the screen to display the SETUP MENU.

* Movethe cursor to the field containing the screen number and press
Enter.

To display abrief description of each screen, press Help.

C-2
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C e« User Interface

C.1 Operational Screens

C.l1

Main Screen

The mode of operation, the method number to run (when using Method
control), and basic operating parameters (when using Direct control) are
sel ected from the MAIN screen.

Active datais displayed on the screen in large characters.

TOTAL 138.71uS

+0.047, 0o *s

ELUENT A OVEN= 25C SRS OFF mA
LOCALPRIME OFF DIRECT CONTRL
Help Message

5.00 mL/MIN

Field
TOTAL

PSI (MPa, BAR)

mL/MIN

ELUENT
OVEN

SRS

Figure C-3. Main Screen

Description
Displaystotal conductivity (without an offset).

Displays the system backpressurein psi, MPa, or bar. Set
the unit of measure from the PUMP OPTIONS screen.

Displaysthe eluent flow rate in milliliters per minute. In
Direct control, set the flow rate in thisfield, also. The flow
rateis programmed in the Method when using Method
control.

Selects eluent A or B.
Sets the temperature of the LC25 Chromatography Oven.

Selects the amount of current sent to the Self-
Regenerating Suppressor. The discrete settings are Off,
50, 100, 300, and 500 mA. Current selection depends on
the eluent concentration, flow rate, etc.

Doc. 031274-03 6/99
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Field Description
LOCAL/ Press either Select button to toggle between the L ocal
REMOTE and Remote modes. Local mode is used for full front

panel control when a PeakNet workstation is not
configured. The |C20 will automatically switch to remote
mode when a command is given from PeakNet. A
command from PeakNet can set the 1C20 to the Locked
Remote mode, which prevents operation from the keypad.
The Locked Remote mode can be canceled only by a new
command from PeakNet or by turning off the IC20 and
then turning it back on.

PRIME Turns the pump priming ON or OFF,

DIRECT Press either Select button to toggle between the Direct
CONTROL/ Control and Method operating modes.

METHOD

C-4 Doc. 031274-03 6/99
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C.1.2 Detail Screen

The DETAIL screen

indicates the current settings for various 1C20

operating parameters. Refer to the MAIN screen for a description of fields
that are common to both screens.

0 PSI
5.00 mL/MIN
LOAD
SRS OFF mA
TEMP COMP

LIMIT 0- 5000/PSI P-POINT L= 0 R= O

OUTPUT 0.05 uS TTL1 O

OFFSET 189.13uS TTL2 O

TOTAL 189.18 uS RLY1 O

RANGE 100 uS RLYZ2 O
1.7 OVEN TEMP25C READY

LOCAL DIRECT CONTRL
Help Message
Figure C-4. Detail Screen
Field Description

Valve position

TEMP COMP

LIMIT

P-POINT

TTL1
TTL2

RLY1
RLY2

Sets the position of the injection valve to INJECT or
LOAD.

Sets the temperature compensation factor. Therangeis O
to 3%. 1.7% is appropriate for most eluents.

The pressure limit range value in psi, MPa, or bar.

Reports the current pressurization point for the left and
right pump pistons.

Provides TTL control of accessories. In a method, these
values occur according to the method timing. In Direct
control, select off (0) or on (1).

Provides relay contact closure control of accessories. Ina
method, these values occur according to the method
timing. In Direct control, select off (0) or on (1).

Doc. 031274-03 6/99
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C.1.3 Method Screen

Sedlect, edit, and save methods from the METHOD screen.

NOTE The TEMP COMP, OVEN TEMP, and SRS fields are

not time-programmable.

METHOD EDIT 1

SAVETO 1

TEMP COMP 1.7 OVEN TEMP 25

TIME V ELU RANGE OFFSETMARK FLOW
INIT LA 100 uS * 1.00 >
0.00 >
1.00 LI A 200 uS 1.01 >
2.000LIA 300 uS * 1.02 >

RUN 1
SRS OFF

Help Message

Field
METHOD EDIT

SAVE TO

RUN

TEMP COMP

OVEN TEMP

SRS

Figure C-5. Method Screen

Description
The method number (0 through 99) to edit.

The method number (0 through 99) the current method
will be saved to. This may be either the edit number or a
different number.

The method number (0 through 99) to run. Entering a
method number here does not affect the status of the
method clock. The Run Method button on the front panel
keypad controls the clock.

Sets the temperature compensation factor. Therangeis O
to 3%; 1.7 is appropriate for most eluents.

Selects the temperature of the LC25 Chromatography
Oven.

Selects the amount of current sent to the Self-
Regenerating Suppressor. The discrete settings are Off,
50, 100, 300, and 500 mA. Current selection depends on
the eluent concentration, flow rate, etc.

C-6
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Field
TIME

ELU

RANGE

OFFSET

FLOW

MARK

Description

The elapsed time for each method step. Every method
must begin with the INIT (initial) step, followed by the
TIMEO.00 step. Each additiona entry under TIME
indicates the elapsed time at which the specified
conditions (valve position, flow rate, etc.) occur.

Sets the position of the injection valve to INJECT or
LOAD.

Selects the eluent (A or B).

Sets the analog output range. Select a range between 0.01
and 3000 uS.

Stores the offset value. The baseline is set by subtracting
the offset measured when this step is executed from all
subsequent measurements. An asterisk (*) indicates that
offset will occur at thistime.

The flow rate through the pump, in milliliters per minute.

Sends a positive pulse to the analog output (recorder) as
an event marker. An asterisk (*) indicates that a mark will
occur at thistime.

A small “v” adjacent to the bottommost time entry
indicates there are additional lines below thelast linein
the screen. Use the arrow buttons to scroll down to the
additional lines.

A caret (") adjacent to the topmost time entry indicates
there are additional lines above the top line. The caret
displays only when the screen is scrolled down additional
lines. Use the arrow buttons to scroll up to the additional
lines.

Doc. 031274-03 6/99
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C.1.4 Module Setup

Select miscellaneous settings from this screen. These remain the default
settings for the IC20 until new selections are made.

MODULE SETUP

DISPLAY PANEL BACKLIGHT:-MEDIUM
KEY ACTUATION SOUND:ON
ENTRY ERROR SOUND:ON
HELP LANGUAGE: ENGLISH

Help Message

Figure C-6. Module Setup Screen

Field Description

DISPLAY PANEL Sets the backlight to LOW, MEDIUM, HIGH, or OFF.
BACKLIGHT

KEY ACTUATION Toggles the key actuation sound ON or OFF.
SOUND

ENTRY ERROR Toggles the error entry sound ON or OFF.

SOUND

HELP LANGUAGE Selects the language for on-screen help messages.

NOTE If no keypad buttons are pressed within a two-hour
period, the backlight automatically turns off. Toturn the
backlight on again, press any keypad button. Press the
button a second time to activate its function.
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C.1.5 Pump Options

PUMP HEAD MATERIAL:

INERT
PUMP HEAD VOLUME: 190 uL
CONTROL MODE: PRESSURE
TTL2 OUTPUT USAGE: (o FLOW

PRESSURE UNITS: PS|
Help Message

PUMP OPTIONS

Field

PUMP HEAD
MATERIAL

PUMP HEAD
VOLUME

CONTROL
MODE

TTL2 OUTPUT
USAGE

PRESSURE
UNITS

Figure C-7. Pump Options Screen

Description

Reports the head material, INERT (for PEEK heads). This
parameter cannot be changed.

Reports the head volume, 100 pL. This parameter
cannot be changed.

Sets the pump flow control mode to PRESSURE or
FLOW. Pressure mode uses pressure as the primary source
of feedback to maintain flow rate stability. Flow mode
uses motor speed as the primary source of feedback to
maintain stability.

Selects the active state of the TTL2 output signal. Select 0
FLOW or NORMAL. To automatically switch off the
power to a Self-Regenerating Suppressor when the pump
flow stops, select the 0 FLOW option and connect TTL2
out on the pump to TTL3 in on the detector (see

Section B.6 for detailed connection instructions). Select
NORMAL to activate TTL2 asa standard TTL.

Selects the unit of measure for pressure (PSI, MPa, or
BAR).

Doc. 031274-03 6/99
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C.1.6 Time Function In

This screen displays functions that can be controlled by a TTL input from
another device. Four input TTL controls may be assigned to the timeinput
functions. Control is enabled when Local mode is selected.

Use the Select buttonsto assign TTL1 through TTL4 to any four of
seven | C20 functions. The default assignments are shown in Figure C-8.

TIME FUNCTION IN MODE: NORMAL EDGE
PUMP/SRS ON/OFF: TTL1
RUN METHOD: TTL2
OFFSET: TTL3
METHOD NUMBER INCR: TTL4 DECR: TTL —
MARK: TTL_ (OUT)
RANGE X10: TTL_
Help Message

Figure C-8. Time Function In Screen

Field Description

MODE The MODE field determines the type of input signal the
IC20 responds to. Select NORMAL EDGE, INVERTED
EDGE, NORMAL PULSE, or INVERTED PULSE. Normal
edge, the default, is compatible with the TTL output
signals provided by Dionex modules.

The signal type can be changed to match the signal of the
controlling device; see Appendix D for details.
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C.1.7 Degas Options

Set the cycle duration and frequency for the optional degas pump from the
DEGAS OPTIONS screen.

DEFAULT
DEGAS PUMP: BY SETTING
START-UP DURATION: 2 MIN 2 MIN
CYCLE DURATION: 30 SEC 30 SEC
TIME BETWEEN CYCLES: 10 MIN 10 MIN

Help Message

DEGAS OPTIONS

Field
DEGAS PUMP

START-UP
DURATION

CYCLE
DURATION

TIME
BETWEEN
CYCLES

Figure C-9. Degas Options Screen

Description

Selects one of the following operating options.

® BY SETTING: The degas pump runs according to the
selected degas options.

® MONITOR: The IC20 checks the degas vacuum
reading once a minute. If the reading falls 500 counts
below the calibration threshold value (shown on the
DEGAS PUMP CALIBRATION screen), the degas
pump turns on for the cycle duration time.

® ALWAYS OFF: The degas pump is always off.

® ALWAYS ON: The degas pump is always on. This
setting is used for testing the pump during servicing.

For how long the degas pump runs at power-up (2-5min).
For how long the degas pump runs during each cycle (0-
120 sec).

The elapsed time between cycles (1-99 min).

Doc. 031274-03 6/99
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The 1C20 monitors the degas vacuum reading once a minute. If the degas
vacuum reading is 2000 or more lower than the degas calibration value,
the following error message displays:

LOW VACUUM ALARM!!
Check DEGAS OPTIONS settings or refer to
service manual

If this occurs, try increasing the CYCLE DURATION time and/or decreasing
the TIME BETWEEN CYCLES. If adjusting these settings does not solve the
problem, contact Dionex.

C-12 Doc. 031274-03 6/99
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C.1.8 Analog Out Setup

Use the ANALOG OUT SETUP screen to set parameters for the analog
output, such asfor arecorder or oscilloscope.

ZERO POSITION: 10 % FULL SCALE
VOLTS FULL SCALE: 1.0 V

Help Message

ANALOG OUT SETUP
OUTPUT: OFFSET

RISE TIME: 1.00 'sec
POLARITY: +

Field
OUTPUT

ZERO
POSITION

VOLTS FULL
SCALE

RISE TIME

POLARITY

Figure C-10. Analog Out Setup Screen

Description

Sets the anal og output to one of the following:
® OFFSET usesthe offset level value.

® TOTAL usesthetotal cell conductivity, charge, or
current, disabling the offset function.

® ZERO setsthe output to zero volts.
® FULL SCALE setsthe output to the full-scale setting.

Sets the analog (recorder) offset level (0-1009%).

Sets the full-scale voltage for asignal equal to the range
setting. The discrete settings are 1.0, 0.1, and 0.01 volt.

Sets the output filter rise timeto 0.05, 0.1, 0.2, 0.5, 1.0,
2.0, 5.0, or 10.0 seconds. Risetime is ameasure of how
quickly the detector goes from 10% to 90% of step input
changes. A digital filter is used with zero undershoot or
overshoot for minimal peak distortion.

Determines the output voltage polarity. The output is
usually set to positive polarity. Select negative polarity to
reverse peaks from indirect detection.

Doc. 031274-03 6/99
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C.2 Diagnostic Screens

To access the 1C20 diagnostics, select the DIAGNOSTIC MENU from the MENU of
SCREENS.

When a diagnostic screen is displayed, pressing Menu opens the DIAGNOSTIC
MENU. When the DIAGNOSTIC MENU is displayed, pressing Menu opens the MENU
of SCREENS.

C.2.1 Diagnostic Menu

The DIAGNOSTIC MENU lists the available diagnostic screens. To display
the menu, press Menu, 5.

DIAGNOSTIC MENU

POWER-UP SCREEN 6 DIAGNOSTIC TEST
ELAPSED TIME 7 PRESSURE STATISTICS
DSP STATUS 8 CALIBRATION MENU

KEYBOARD TEST
SIGNAL STATISTICS

Help Message

O~ WN R

Figure C-11. Diagnostic Menu
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C.2.2 Power-Up Screen

This screen is also displayed when the 1C20 is powered up. When the
IC20 isconnected to the DX-LAN interface, the DX-LAN ID number will
be displayed here.

Help Message

Figure C-12. Power-Up Screen
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C.2.3 Elapsed Time

This screen reports for how long various components have been in use.
The status is updated in real time.

ELAPSED TIME RESET
MODULE ON: nn hours
BACKLIGHT: nn hours

PUMP CYCLES: nn cycles
SEALS IN USE: nn cycles *
VALVES IN USE: nn cycles *
SRS ON: nn hours *
Help Message

Field
MODULE ON

BACKLIGHT

PUMP CYCLES

SEALS IN USE

VALVES IN USE

SRS ON

Figure C-13. Elapsed Time Screen

Description

Reportsthe total timethe 1C20 has been powered up in its
lifetime.

Reportsthetotal time the display backlight has been onin
itslifetime.

Reports the total cumulative number of pump cycles
during thelife of the motor. Thisfield automatically resets
to 0 after the pump motor is replaced.

Reports the total number of pump cycles since the last
time the sealswere replaced. Reset thisfield to O when the
seals are replaced.

Reports the total number of pump cycles since the last
time the check valves were serviced. Reset thisfield to O
when the valves are serviced.

Reports the total time the Self-Regenerating Suppressor
has run. Reset thisfield to zero after replacing the SRS.

C-16
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C.2.4 DSP Status

This screen reports the status of the DSP (Digital Signal Processor)
dynamic parameters. The status is updated in real time.

DSP STATUS
PRESSURE: nnnn PSI TACH VALUE: 5.00V
FLOW MODE: OFF HEAD MATERIAL: INERT
EN. FOUND: YES HEAD VOLUME: 100uL

PRESSURIZATION POINTS
L

Help Message

EFT: nnn RIGHT: nnn

Field
PRESSURE
TACH VALUE

FLOW MODE

HEAD
MATERIAL

EN. FOUND

HEAD VOLUME

PRESSURIZA-
TION POINTS

Figure C-14. DSP Status Screen

Description
Reports the current head pressurein psi, MPa, or bar.
Reports the current motor tachometer reading in volts.

Reports the flow mode as ON (when the pumpisin
constant flow mode) or OFF (when the pumpisin
pressure feedback mode).

Reports the head material, INERT (for PEEK heads). This
parameter cannot be changed.

Reports whether the encoder is found.

Reports the head volume, 100 uL. This parameter cannot
be changed.

Reports the current pressurization point for the left and
right pistons. The pressurization points are the points at
which the pump speed is adjusted at each stroke to
maintain a constant flow rate. When the pump has
stabilized, the left and right values are approximately
equal (within 5).

Doc. 031274-03 6/99

C-17



IC20 lon Chromatograph

C.25 Keyboard Test

Use this screen to conduct an interactive test of the front panel keypad
buttons.

Help Message

Figure C-15. Keyboard Test Screen

To test the buttons:

1. Pressabutton on the 1C20 keypad. Its display changesto reverse
video, confirming proper operation of the button.

2. Continue pressing each button in turn. Only the most recently pressed
button shows in reverse video.

3. Toend thetest and return to the DIAGNOSTIC MENU, press Menu
twice.
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C.2.6 Signal Statistics

This screen lets you monitor the selected input to the A/D circuitry. When
the screenisinitially displayed, the MAX and MIN status values are equal
to the INPUT value and DURATION reads 0. Status values are reported in
A/D volts and are updated dynamically.

INPUT: C FINE n.nnn volts

DURATION: nnn.nn Minutes

Help Message

SIGNAL STATISTICS

MAX: n.nnn volts
MIN: n.nnn volts

Field
INPUT

MAX

MIN

DURATION

Figure C-16. Signal Statistics Screen

Description

The measured data from the A/D circuit:

C FINE—Conductivity cell fine input

C COARSE—Conductivity cell coarse input
C THER—Conductivity cell thermistor input
LEAK—Leak detector input

DRIVE—Cédl drive circuit input

The maximum input data val ue during the duration of the
test.

The minimum input data value during the duration of the
test.

The test duration (in minutes). The test starts when this
screen is opened and terminates when the screen is closed.

Doc. 031274-03 6/99
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C.2.7 Diagnostic Test

Use this screen to test the 1C20 electronics components. Some of these
tests run automatically at power-up; if one of the tests fails, this screen
appears, displaying the status of each test.

P POWER
* CPU
- DX LAN

INITIATE SELECTED TESTS:

Help Message

DIAGNOSTIC TEST

- OVEN - PUMP LEAK
- DSP COM - SRS
- OVEN LEAK

Figure C-17. Diagnostic Test Screen

To run atest, position the cursor in the edit field beside the test name,
press a Select button to display an asterisk (*), and press Enter. When the
test is complete, the edit field displays either pass (P) or fail (F).

Field
POWER

CPU

DX-LAN
OVEN

DSP COM

OVEN LEAK

PUMP LEAK

SRS

Description
Checksthe +5, £15, and +24 volt monitor on the Relay card.

Checks the CPU internal configuration and the Moduleware
checksum.

Checks the DX-LAN hardware configuration and loop back.

Varies the temperature set point of the LC25
Chromatography Oven and checks the flags.

Checks communication between the CPU and the DSP
(Digital Signal Processor) hardware by sending a command
and waiting for the appropriate response.

Checks the leak sensor in the LC25 Chromatography Oven
for acorrect, open circuit, or short circuit condition.

Checks the pump's leak sensor for a correct, open circuit, or
short circuit condition.

Varies the SRS power supply and checks the flags.

NOTE Exiting the DIAGNOSTIC TEST screen clears the
pass/fail indicatorsfrom the edit fields.

C-20
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C.2.8 Pressure Statistics

This screen monitors the pressure transducer and reports pressure status
values. Status values are updated while the screen is displayed.

PRESSURE:
MAX:

MIN:
DURATION:

Help Message

PRESSURE STATISTICS

nn PSI FLOW MODE: ON
nn PSI P-POINT LEFT: 0
nn PSI RIGHT: 0

n.nn Minutes

Figure C-18. Pressure Statistics Screen

If amethod is running when the PRESSURE STATISTICS screen is opened,
the following message displays:

Active

Method Lowers MIN/MAX Resolution

For more accurate readings, abort the method, change to Direct control
mode, and then reopen the screen.

Field
PRESSURE
MAX

MIN

DURATION

FLOW MODE

P-POINT LEFT
RIGHT

Description

The measured pressure from the pressure transducer.

The maximum pressure value during the duration of the test.
The minimum pressure value during the duration of the test.

The duration of the test. The test starts upon entering this
screen and terminates upon exiting by pressing the Menu
button. To restart the test, press Reset; the duration is set to
0 and all status values are set to the current pressure.

Reports the flow mode as ON or OFF.
ON = System isin constant flow mode.
OFF = System isin pressure feedback mode.

Reports the current pressurization point for theleft and right
pistons. The readout is updated once per piston stroke.

Doc. 031274-03 6/99
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C.3 Calibration Screens

To go to the CALIBRATION MENU, press Menu, 5, 8.

C.3.1 Calibration Menu

Help Message

Figure C-19. Calibration Menu Screen
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C.3.2 Calibration Status

This screen reports the status of calibration parametersin real time.

Help Message

Figure C-20. Calibration Status Screen

FLOW RATE The current flow rate calibration value.

CAL

PRESSURE The pressure offset calibration value reported by the DSP.
OFFSET

CAM The current binary value for cam-encoder calibration
ENCODER CAL reported by the DSP.

VALUE

CELL The calibration constant of the conductivity cell. Thisis
CALIBRATION  ysualy the value determined when the cell is calibrated
CONSTANT before shipment to the user. Unless the cell is damaged,

the calibration constant should not need to be recalibrated.
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C.33

Leak Sensor Calibration and Status

This screen reports the status of leak sensor parameters. The PUMP
column displays the status of the pump'sinternal leak sensor. The
EXTERNAL column displays the status of the leak sensor in the LC25
Chromatography Oven. If no LC25 is connected to the 1C20, the
EXTERNAL fields display NONE.

PUMP LEAK SENSOR CALIBRATION AND STATUS

MEASURED VALUE: 0.00 2.75
CURRENT CONDITION: DRY WET
CALIBRATION VALUE: 2.50 2.60

LOW LEAK THRESHOLD: 2.70 2.50

Help Message

PUMP EXTERNAL

Figure C-21. Leak Sensor Calibration and Status

Field

MEASURED
VALUE

CURRENT
CONDITION

CALIBRATION
VALUE

LOW LEAK
THRESHOLD

Description

The current measured voltage from the sensor, in volts.

The current WET, DRY, or ERR (error) condition of the
sensor. ERR indicates an open or short circuit. To calibrate
aleak sensor, select CAL and press Enter. After
calibration, the field revertsto DRY or ERR.

The value saved when the sensor was last calibrated.

The threshold value below which aleak isindicated. The
threshold is based on the calibration value.

C-24
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C.3.4 Degas Pump Calibration

This screen reports the status of the vacuum degas pump calibration
parametersin rea time, and allows testing of the pump.

Help Message

Figure C-22. Degas Pump Calibration Screen

CALIBRATE To calibrate the degas pump, select CAL and press Enter.
DEGAS When calibration is complete, the entry will revert to RDY.
THRESHOLD

DEGAS The reading from the degas pump pressure transducer.
PRESSURE

READING

DEGAS Reports the calibration value recorded during the last
CALIBRATION  calibration.

VALUE

Doc. 031274-03 6/99 C-25
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C.3.5 Flow Calibration

This screen reports the pump flow rate calibration and provides
calibration instructions.

CALIBRATE: RDY PRESSURE:nnnn PSI
P-POINT LEFT: nnnn RIGHT: nnnn
PUMP DI WATER AT 2000 (+/- 300 ) PSI.
ALLOW PUMP TO STABILIZE. COLLECT WATER
INTO A TARED BEAKER FOR 5 MINUTES.
ENTER THE WEIGHT OF THE WATER: 5.00¢g

Help Message

FLOW CALIBRATION

Field
CALIBRATE

PRESSURE

P-POINT LEFT
RIGHT

WEIGHT OF
THE WATER

Figure C-23. Flow Calibration Screen

Description

To calibrate the flow rate, select CAL to use standard
calibration parameters for pump control, or RDY to use
stored parameters from the last calibration.

After selecting CAL, follow the on-screen calibration
instructions. It takes 5 minutes to calibrate standard heads
and 20 minutes for microbore heads.

Displays the measured value from the pressure transducer.

Displays the pressurization points for the left and right
pump pistons. When the pump has stabilized, the left and
right values should be within 5.

After calibration, enter the measured weight of the water
pumped into the beaker.

C-26
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C.3.6 Pressure Calibration

This screen explains how to calibrate the pump pressure and slope.

OPEN PRESSURE TRANSDUCER WASTE VALVE,
THEN SELECT 'OFFSET CAL"AND ENTER

CAL MODE: READY SLOPE PSI OFFSET
CAL VALUE: 2500PSI  0.900 + 450
PRESSURE : PSI FLOW 1.00 mL/MIN

Help Message

PRESSURE CALIBRATION

Figure C-24. Pressure Calibration Screen: Initial view

Field
CAL MODE

CAL VALUE

PRESSURE

SLOPE

PSI [MPa]
OFFSET

FLOW

Description

Selects the calibration mode. READY The pump is ready
for calibration.

OFFSET CAL Calibrate the offset.

SLOPE CAL Calibrate the slope.

SLOPE DFLT Use the default slope value.

EDIT Enter known correct SLOPE and OFFSET values.

Pressure val ue entered during the slope calibration
procedure. Accepted values: 1 to 5000 psi, 1 to 340 bar,
0.1to 34.0 MPa

Current pressure reading from the transducer.

Calibrated slope value. Accepted values: 0.7t0 1.3
(default=0.9).

Calibrated offset value. Accepted values:
200 to 1000 psi (default=450)

14 to 68 bar (default=31)

1.4 t0 6.8 MPa (default=3.1)

Current flow rate.

Doc. 031274-03 6/99
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To calibrate:

1.
2.
3.

Stop the pump flow.
Go to the PRESSURE CALIBRATION screen.

Open the pressure transducer waste valve by turning it
counterclockwise two turns (see Figure 2-7).

When the pressure reaches zero, select OFFSET CAL and press Enter.
The offset calibration begins. When calibration is complete, the
screen displays the following:

PRESSURE CALIBRATION

'ENTER' TO USE SLOPE DEFAULT VALUE, OR
SELECT 'SLOPE CAL'TO CONTINUE

CAL MODE: SLOPE DFLT SLOPE PSI OFFSET
CAL VALUE:2500 PSI 0.900 + 450
PRESSURE: 0PSI FLOW 1.00 mL/MIN

Help Message

Figure C-25. Pressure Calibration Screen: Second View

The PsI OFFSET field displays the calibrated value. The SLOPE field
does not change, but the PRESSURE field displays the new pressure
based on the calibrated offset.

There are three choices for continuing the calibration:
Option 1. Savethe psi offset and maintain the current slope value.

To finish the offset calibration and keep the current slope value, press
Menu to exit the PRESSURE CALIBRATION screen. The new offset
value will be put into effect. No slope calibration is performed.

Option 2: Savethe psi offset calibration and savethe default slope
value.

To continue the calibration with a default slope value, press Enter.
The SLOPE field displays the default slope value. The PRESSURE
field displays the new pressure based on the calibrated offset and the
default slope. The screen then returns to the initial view and
calibration is complete.

C-28

Doc. 031274-03 6/99



C e« User Interface

Option 3: Savethe psi offset calibration and calibrate the slope.

To continue to the slope calibration procedure, select SLOPE CAL in

the CAL MODE field and press Enter. The screen displays the
following:

PRESSURE CALIBRATION
CLOSE WASTE VALVE, INSTALL GAUGE.
TURN PUMP ON AND ENTER GAUGE PRESSURE.

CAL MODE: SLOPE CAL SLOPE PSI OFFSET
CAL VALUE: 2500 PSI  0.900 + 450
PRESSURE : PSI FLOW 1.00 mL/MIN
Help Message

Figure C-26. Pressure Calibration Screen: Third View

6. Closethe waste valve.

7. Install apressure test gauge between the pressure transducer outlet
and either alength of backpressure tubing, or a column (see
Figure C-27). A pressure gauge assembly (P/N 046175), including a
gauge with an accuracy rating of £0.25%, required fittings, and

backpressure tubing, is available for this purpose. Contact Dionex for
details.

Pressure
Test Gauge

Pressure Backpressure
Transducer Tubing
Outlet ™

Column

Figure C-27. Pressure Gauge Installation
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8.

10.

11.

In the FLOwW field, enter the flow rate normally used for the
application.

Turn on the pump. The pressure will begin increasing. Allow the
pressure gauge reading to stabilize.

This step depends on whether backpressure tubing or a column was
installed in Step 7.

Backpressure Tubing

If backpressure tubing isinstalled, the recommended pressure for
calibration is 17.25 +0.17 MPa (2500 £25 psi). If necessary, add
backpressure tubing or adjust the flow rate to bring the pressure to the
recommended value. Increasing the flow rate increases the pressure;
decreasing it decreases the pressure. When the gauge reading has
stabilized at the recommended value, enter the reading in the CAL
VALUE field.

Column

If acolumnisinstalled, the application flow rate and the column type
determine the pressure for calibration. After allowing the gauge
pressure to stabilize, enter the reading in the CAL VALUE field.

NOTE The pressure gauge readings may fluctuate
dightly as the left and right pump heads
alternate piston strokes. You can ignore
variations of about £0.03 MPa (5 psi) or less.
Larger fluctuations generally indicate that the
pump is out of prime. If this occurs, prime the
pump heads (see Section B.5) and then repeat
Step 10.

Press Enter. The slope calibration begins. When calibration is
compl ete, the screen fields display the following:

* TheSLOPE field displays the new slope value.

* ThePRESSURE field displays the same value as the CAL VALUE.

C-30
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C.3.7 Calibrate Conductivity Cell

Follow these on-screen instructions to calibrate the conductivity cell with
1 mM KCI.

CALIBRATE CONDUCTIVITY CELL
MEASURED CONDUCTIVITY: 146.54 uS
CELL CALIBRATION CONSTANT: 160.0
PUMP 1 mM KCI THROUGH CELL AT 1 mL/MIN.
SELECT 'CAL' AND PRESS ENTER RDY
WARNING: THIS WILL ERASE THE PRIOR
CELL CALIBRATION AND STORE A NEW VALUE

Help Message

Figure C-28. Calibrate Conductivity Cell Screen

Field Description

MEASURED Reports the measured conductivity from the conductivity
CONDUCTIVITY  call.

CELL Reports the current calibration constant for the cell.
CALIBRATION

CONSTANT

CALIBRATE Select CAL and press Enter to calibrate the conductivity

cell to the value displayed in the conductivity field. The
calibration assumes that uncontaminated 1 mM KCl is
flowing through the cell at normal backpressure. The new
value replaces the previous calibration value.
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D « TTL and Relay Control

The strip of eight 2-pin connectors in the 1C20 electronics chassi s provides two
relay outputs, two TTL outputs, and four TTL inputs (see Figure D-1).

e Connect the outputsto the TTL or relay inputs of a Dionex (or non-Dionex)
device to control functions of the connected device. Be sure the devices are
compatible with the IC20 TTL and relay signals.

* Connect the inputs to a Dionex (or non-Dionex) device to control any four of
these |C20 functions: pump/SRS on/off, method clock on/off, offset, method
number increment, method number decrement, mark, and range x10. All other
functions must be controlled from the 1C20 front panel.

_ -~ [8] rRLY-1 0UTPUT
[s] RLY-2 OUTPUT
*[e] TTL-1 oUTPUT
T[E TTL-2 OUTPUT
o] TTL-1INPUT
(8] TTL-2 INPUT

L 8] TTL-3 INPUT

T~ 8] tTLanpuT

e -

Twisted Wires ___|

with TTL Plugs \\‘

Ol [eoreesleeeeefeslee)

NG|
>

Upper Chase —

The terminal strip is
located behind the
upper front door.

S w

Figure D-1. TTL Connector Strip
(IC20 Front View without Upper Door)
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D.1

TTL and Relay Output Operation

The IC20 providestwo TTL outputs and two relay contacts to control functionsin
external devices such as an integrator or autosampler.

After connecting the TTL and Relay outputs (see Section D.3), toggle the output
states on and off from the DETAIL screen (see Figure D-2) or from the METHOD
screen (see Figure C-5in Appendix C). Use the DETAIL screen to directly control
the outputs and use the METHOD screen for timed operation of the outputs.

e ToturnonaTTL or relay output, set the corresponding output field on the
MAIN screen or METHOD screen to 1 (closed).

e Toturnoff aTTL or relay output, set the corresponding output fieldto 0
(open).

0 PSI OUTPUT 0.05 uS TTL1 O
5.00 mL/MIN OFFSET 189.13uS TTL2 O
LOAD TOTAL 189.18 uS RLY1 0
SRS OFF mA RANGE 100 uS RLY2 0

TEMP COMP 1.7 OVEN TEMP25C READY
LIMIT 0- 5000/PSI P-POINT L= 0 R= O
LOCAL DIRECT CONTRL

Help Message

Figure D-2. Detail Screen

D-2
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D.2 TTL Input Operation

Thefour TTL inputs can be connected to devices capable of providing TTL input
signals. The signals from the connected devices can control any four of the seven
functions listed bel ow:

PUMP/SRS ON/OFF
Turns the pump motor and the SRS off and on.

RUN METHOD

Turns the method clock on and off. Turning off the method clock resets it to
zero and executes INIT conditions. The method will not run unless the pump
motor is aready on.

OFFSET

Stores the offset value. The baseline is set by subtracting this measured off set
value from al subsequent measurements.

METHOD NUMBER INCRement

Increases the method number by one. Each additional signal increases the
method number by one more. When the method clock is zero (or INIT),
increasing the method number executes the INIT conditions of the new
method. When the method clock is greater than zero, increasing the method
number begins running the new method at the current elapsed method clock
time. This has the same result as selecting a new method number when the
IC20 isin Loca mode.

METHOD NUMBER DECRement

Decreases the method number by one. The operation is as described under
method number increment above, except that method numbers decrease
instead of increase.

MARK
Sends a positive pulse to the analog output (recorder) as an event marker.

RANGE x10
Increases the anal og output range 10 times.
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D.2.1

D.2.2

Input Function Assignments

Thefunctions are assigned to the TTL inputs from the TIME FUNCTION IN
screen (see Figure D-3). The default assignments are shown. Use the
Select buttons to change assignmentsif required.

TIME FUNCTION IN MODE: NORMAL EDGE

PUMP/SRS ON/OFF: TTL1
RUN METHOD: TTL2
OFFSET: TTL3

METHOD NUMBER INCR: TTL4 DECR: TTL —

MARK: TTL_ (OUT)
RANGE X10: TTL _
Help Message

Figure D-3. Time Function In Screen

TTL Input Signal Modes

TheTTL inputs respond to four types of signalsto accommodate different
types of device output signals. The default signal mode, normal edge, is
compatible with the output signals provided by Dionex modules. If the
device connected to the 1C20 outputs a different signal type, select the
appropriate signal mode from the TIME FUNCTION IN screen (see

Figure D-3).

The four input signal modes are:

* Normal Edge: In normal edge operation, the negative (falling) edge of
asignal turns on the function and the positive (rising) edge turns off
the function (see Figure D-4). For example, a negative edge sent to
TTL1 turns on the pump motor and a positive edge turns off the
motor.

¢ Inverted Edge: The inverted edge mode works identically to the
normal edge mode except that the positive and negative edges are
reversed in function.

e Normal Pulse: In normal pulse operation, the negative (falling) edge
of the TTL signal isthe active edge and the positive (rising) edgeis
ignored. For example, applying a negative pulseto TTL1 when the
pump motor is off turns the motor on. This has the same result as
pressing the Off/On button on the front panel keypad.

D-4
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The minimum pulse width guaranteed to be detected is 50 ms. The
maximum pulse width guaranteed to be ignored as noise or invalid is
4 ms. The action of the IC20 is undefined for pulses less than 50 ms
or greater than 4 ms.

Inverted Pulse: The inverted pulse mode operatesidentically to the
normal pulse mode, except that the positive and negative edges are
reversed in function.

EDGE

PULSE

+5V —— ———— -
off off On
Oon Off Off
ov - b—m---——- - ——

Normal Polarity (negative) Inverted Polarity (positive)

Default
N —————  mmm— -
Off On Off
Off On Off
oV - -
Normal (negative-going) Inverted (positive-going)

Figure D-4. TTL and Relay Input Signal Modes

Doc. 031274-03 6/99
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D.3 TTL and Relay Connections

The TTL/relay connector strip is located on the electronics chassis behind the
upper door of the IC20 (see Figure D-1). Each 2-pin connector includes a signal
pin and aground pin.

1. Twisted pairs of wires (P/N 043598) and 2-pin connector plugs (P/N 921019)
are provided in the 1C20 Ship Kit. Attach a 2-pin plug to each end of the
twisted pair of wires to be connected. The signal wire (red) goes on top and
the ground wire (black) goes on the bottom of each plug.

2. Connect these plugsto the TTL or relay connectors on the IC20 and the other

module(s) as needed for the application. Check the polarity of each
connection. Connect signal wiresto signal (+) pins and ground wires to
ground (-) pins. If necessary, remove wires from the two-pin plugs and
reinsert them in the correct positions. Section D.3.1 shows example
connections.

3. Route the wires from the 1C20 electronics chassis through the upper chase to

the rear panel.

D-6
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D.3.1

Example Connections

Figure D-5 shows an example of TTL/relay connections for an 1C20
connected to an AS40 Automated Sampler. Refer to the AS40 operator's
manual for more information.

AS40

RELAY CONTROL

READY OUT

LOAD

MNe [GND

® |CBL PRESENT
® |GND
® | +5VDC <50mA
® GND

° |F2
® [GND

=

« Te |GND

N
IS
3]

|

IC20

ouT

RLY-1

ouT

RLY-2

LOAD#

READYIf]

ouT

TTL-1

ouTt

TTL-2

OOOOJ

IN

TTL-1

IN

TTL-2

IN

TTL-3

IN

TTL-4

-

AS40 Relay Control Cable
(P/IN 047946)

PeakNet Chromatography Workstation

DX-LAN

Figure D-5. Example TTL and Relay Connections: AS40
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Figure D-6 and Figure D-7 show two different TTL/relay connections for
an 1C20 connected to an AS3500 Autosampler:

e Setup 1 starts running the 1C20 timed events method when the
autosampler makes an injection.

e Setup 2 starts running the Dionex module method before the
autosampler makes an injection. The method then controls when the
autosampler injection occurs.

Refer to the PeakNet AS3500 Autosampler User's Guide for details.

1C20

AS3500 RLY-1

ouT
RLY-2
OuUT
TTL-1
OUT
TTL-2
ouT
TTL-1

-
o
e o 0o 0 0 o
®© o 0o 0 06 0 0 0 0 o

Inject Qutput

TTL-2
IN Hold/Run
TTL-3
IN
TTL-4
IN

PRWw S o~
e o o o

DX-LAN

Serial Comm. Port

Note: The IC20 TTL Input

PeakNet Chromatography Workstation signal modes must be set
to NORMAL PULSE.

Figure D-6. Example TTL and Relay Connections: AS3500 Setup 1

D-8 Doc. 031274-03 6/99
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1C20

AS3500

ouT

RLY-1

12 ouT

RLY-2

11

10 ouTt

TTL-1

9

ouT

TTL-2

Inject Hold|Input

® [|TTL1

IN

Gradient Start Optput

Hold/Run

IN

TTL-3

Ground

IN

8
7
6
5| e [ TTL2
4
3
2
1

TTL-4

Serial Comm. Port

PeakNet Chromatography Workstation

DX-LAN

Note: The IC20 TTL Input
signal modes must be set

Figure D-7. Example TTL and Relay Connections:

AS3500 Setup 2

Doc. 031274-03 6/99
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Numerics
60-pin ribbon cable[2-10
A

Aborting arunning method,{3-11 |

Activating button press sounds,
Activating error sounds,[C-8]
Actuator for main power switch,[2-2]
Air pressure requirements,|3-2
Analog output

Offset level
AS40 Automated Sampler [D-7 |

B

Backlight,[C-8]
Backpressure limits[5-11 |
Baseline

Oscillations|2-14 |
Blank screen,

BNC Tee Connector
Installation,
Button press sound,

C

Cable
60-pin ribbon,|2-10 |
Cable, DX-LAN [4-14 |
Installation,|B-5 |
Terminator plugs[4-14 |
Calibration,| 2-14
Cdlibration Menu|C-22 |
See Also Diagnostic screens

Cadlibration Status|C-23 |

Degas Pump Calibration[C-31 |

Degas Status| C-25

Flow Calibrati on,ﬁ

Leak Sensor Calibration and Status[C-24 |
Pressure Calibration| C-27 |

Cadlibration screens|C-22 |

Cadlibration Status screen|C-23 |

Cdll
See Conductivity cell

Check valve
Cleaning,

Circuit boards,
CPU,[2-10
DX-LAN,|2-10 |
Relay 1/0{2-10 |

Circuitry, A/DJC-19 |

Clock
See Method clock

Column switching valve
Selecti ng,

Conductivity cell | 2-14
Air bubble removal | 5-11
Backpressure limits|5-11
Benefits|2-14
Cdlibration2-14J[C-31 |
Calibration constant,|5-12 |
Calibration procedure,5-12 |
Specifications[A-2

Conductivity detection
Temperature variations,

Connectors
Electronics chassis,[2-7
LC Air valves[2-8]

LC Leak[2-8]
TTL/Relay control[2-8]
Contrast,

Control modes2-18 |
Direct,
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Method,| 2-18,

Selecting,
Control panel,

Keypad,
Conventions,
CPU circuit board,[2-10 |
Creating a method,

D

Daily maintenance3-12 |

Degas Options screen,C-11 |

Degas Pump Calibration screen[C-31 |

Degas Status screen)| C-25

Degas vacuum pump,| 2-15 |

Deleting a method,| 3-11 |

Description
Calibration screens
Diagnostic screens
Functional [2-17 ]
Modes of operation,
Operational screens,
Physical [2-1]
TTL input control,

Detector specifications,

Diagnostic menu

Diagnostic screens
See Also Calibration Menu
Degas Status,
Diagnostic menu
Diagnostic Test|C-20 |
DSP Code Version,|C-22 |
Elapsed Time[C-16 |
Keyboard Test|{C-18 |
Leak Status,
Power-Up screen,
Pressure Calibration|C-27 |

Diagnostic Test screenC-20 |

Digital Signal Processor (DSP),[1-1]

Direct control mode2-18,{3-4 |
Relay assignments,
TTL assignments,

Display and keypad specifications[A-1 |

Display screenﬁ
Backlight,
Calibration Stat
Degas Options|C-11 |
Degas Pump Calibrati on[C-31]

Degas Status|C-25
Diagnostic menu, C-14 |

Diagnostic screens) C-14,|C-22 |
Diagnostic Test|C-20 |

DSP Code Version,|C-22 |
Elapsed Time, C-16 |
Leak Status)|C-24
Main status,|C-3
Menu of Screens,|C-2 |
Method edit,|C-6

Module Setup screen,
Power-Up,
Pressure Calibration|C-27 |
Time Function In[C-10 |

DSP card

Troubleshooting,[4-7
DX-LAN

Card,

Remote control |2-19 |
DX-LAN cable

Installation,
DX-LAN connector,4-14 |
DX-LAN interface card

Installation,[B-4 |
DX-LAN network

Installation,
Problems)4-14 |

E
EO1 Eluent Organizers,| 2-16 |
Edge input signal mode,|D-4 |

Editing a method,{3-10 |
Elapsed Time screen,|C-16 |
Electrical specifications[A-1 |

Electronics
Testing,C-19 |
Electronics chassis,[2-7 |

Index-2
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Connections[B-7]
CPU,[2-10

TTL/Relay connections,|D-6 |
TTL/Relay connectors,

Eluent
Conductivity suppression,2-14 |
Connecting lines to pump,
Outlet line connections,

Priming the lines,|B-9 |
Eluent Flow Schematic,2-12 |
Eluent selection valve,|1-12-20

End-linefilter,|3—2

Entry error sounds,|C-8 |
Environmental specifications,[A-1 |
Error messages

Degas vacuum pump not present,[4-9 |
DSP...[4-5]

Encoder index not found,

High pressure limit violation,[4-5 |

Low pressure limit violation,|4-4,{C-12
Low Vacuum Alarm,4-10

Motor drivefails,i

TTL2isset toindicate Flow/No Flow[4-10 |
Vacuum degas fails,[4-9

F

Fecilities required,(B-1 |

Ferrule fittings|

Filter, end-line,[3-2

Flow Calibration screen[C-26 |

Flow column, on Method screen,[3-6 |

Flow rate
Ranges,
Stabilizing,

Front panel,
Display screens,|2-6
Keypad,
Tilting,

Functional description,2-17 |
Method control | 2-20 |
Modes of operation,

TTL input,[D-3]

Fuses|A-1 |
Replacing,
G
Generating a method,[3-7 |
H

Host computer,|2-19 |
Humidity, operating,|A-1 |
Hydraulic specifications,

1C20

Versions,
Initial conditions,|2-4 |
Injection valve,

Controlling position of [C-3]
Installation,[B-1]

BNC tee connector,@

CPU,{2-10 |

DX-LAN network,|B-44B-5 |

Eluent line connections to pump,|B-8 |

Eluent outlet line[B-8 |

Eluent reservoirs| 2-16 |

Facilitiesrequired,|B-1

L C25 communication,|B-7

Power connection,

Priming the eluent inlet lines[B-9

Rear panel [2-16 |

Setting pressure Iimits,

TTL/Relay connections,[D-6 |

Waste Iine,@
Interior components|2-11 |
Inverted edge,
Inverted pulse,
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K

Keyboard Test screen,C-18 |
Keypad buttons,[2-3
Button press sound,[C-8

L

LC25 Chromatography Oven,[2-8,
Set point,[2-9]
Temperature range,
Temperature selection,
Temperature selection guidelines[3-3 ]

Leak alarm,[4-6 ]

Leak sensor calibration| C-24
Leak status screen|C-24 |
Leaks, liquid,5-11 |

Left/right pressurization points[C-21 |
Limit field

Method screen,[C-7 |

Selecting pressure limits,|3-4
Liquid crystal display (LCD)

Adjusting the screen contrast,[2-2 |
Liquid leaks,|4-6
Liquid lines,|5-2
Local mode(2-17 )[2-19,[C-4
Locked Remote mode,(2-19,]C-4

M

Main status screen,
Maintenance

Periodic,3-14 |

Replacing piston seal

Routine maintenance, 3-12
Mechanical chassis|2-11

Menu of Screens,
Menu structure chart,

Method clock,
Controlling,

Starting a method,
Method control | 2-18,
Method edit screen,

Method steps
Definition, 2-20 |
Deleting|

Entering,
Inserting,
Maximum number allowed,[2-20 |
Methods
Aborting a running method,[3-11 |
Control,
Creating,
Deleting a meth
Deleting astep,3-10 |
Editing,[3-10 |
Number allowed,2-20 |
Running a method,
Modes of operation
See Operating modes
Module Setup screen,[C-8]
Moduleware,

N

Normal edge,
Normal pulse,

@)
Offset calibration)| C-27 |

Operating configuration
TTL input,[D-3]
Operating modes
Direct contr
Local modef2-17J[2-19
Locked Remote mode,| 2-19,(C-4 |
Method control | 2-20

Remote mode,| 2-17 [[2-19 |
Selecting,

. - TTL input,

Holding (pausmg), Operation.[3-1

Resetting,[2-4 ] peration [3-1]
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Aborting a running method[3-11 |
Creating a method,[3-7

Deleting a method,[3-11
Editing a method,| 3-
INIT conditions,
Method control,
Preparing to run,
Running a method,
Selecting pressure limits,[3-4 |

Shutdown,| 3-12
Operational screens,

P

Pausing the method clock,[2-4 |
PEEK liquid lines,(5-2 |
Periodic maintenance,3-14 |
Physical description

Control panel,

Display screens,

Layout,[2-2]

Pressure transducer,|2-13 |

Pump priming block,[2-13 |

Rear panel [2-16 |

Vacuum degas assembly,| 2-15 |
Physical desscription,
Physical specifications,|A-1
Piston replacement,|5-8
Piston seal replacement,|5-4
Piston volume[2-11 |
Power

Requirements,
Power supply,[2-10 |
Power switches,
Power-Up screen,|2-6,|3-3,/C-15 |
Pressure Calibration screen)|C-27
Pressure limits,|3-4,|C-7
Pressure transducer [ 2-13

Assembly drawing,|5-8

Waste valve|B-11
Pressure, operating,[2-11
Pressurization points) C-21 |

Priming

Eluent lines[B-9 ]

Pump out of prime,|4-1
Priming block [2-13 ]
Pulse input signal mode,[D-4 |
Pump heads

Assembly drawi
Pump priming block,| 2-13 |
R
Rear panel [2-16 |
Recorders

Analog output settingC-13 |
Regulator, gas supply,
Relay connectors,

See Also TTL/Relay control,[2-8
Relay control

Turning on/off,[C-5 |

Relief valve[B-11 |
Remote mode,| 2-19,[C-4 |
Rinsing the pump heads|3-12

Risetime|C-13
Routine maintenance,|3-12
Running a method,

S

Saf ety messages,|1-3
Safety standards,|1-3
Save Tofield

Method screen,
Screen brightness,[C-8 |
Screen contrast,|2-2

Screens
See Display screens
Seal replacement,[5-4 |
Self-Regenerating Suppressor (SRS)[B-13 |

Automatic shut off|B-13 |

Power supply specifications[A-3 |
Service

Check valves,[5-2]

Fuses[5-10 |
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Piston sedl,
Pump piston,
Waste valve O-ring,[5-9 ]
Service procedures
Conductivity cell calibration,5-12 |
Removing air from the conductivity cell,
Setting pressure limits,[3-4
Shutdown,[3-12 |
Signal modes for TTL input,[D-4 |
Specifications
Display and keypad,[A-1]
Electrical [A-1]
Environmental,
Hydraulic,|A-2
Physical,
Vacuum degas assembly,[A-3 |
SRS[B-13 ]
See Self-Regenerating Suppressor (SRS)
Stabilization time for flow rates,[3-6 |
System outlet line,|B-8 |

T

Tee connector,

Temperature
Minimizing the effect of variations[2-14 |

Temperature compensation,[2-14 |
Optimizing,[3-11 |

Temperature compensation factor
Selection,[C-5]

Temperature, operating,[A-1 |

Tests

Diagnostic|C-20 |
Keyboard{C-18 |

Pressure transducer,| C-21 |
Vacuum degas pump,{C-25 |
Tilting the front panel,

Time
Pump, seals, backlight in use[C-16 |
Setting the clock,

Time Function In screen| C-10,/[D-4 |

Time-based steps, entering,

Transducer [2-13 |
Troubleshooting,
Cell constant reading inaccurate,
Chromatographic reproducibility,
Degas vacuum pump calibration,
DX-LAN communication,4-14 |
High detector output,[4-12 |
Leak alarm,
Liquid lesks,
Low detector output,l 4-12 |
No detector response[4-11
Noisy baseline[4-12
Noisy pump motor,|4-7 |
Pump head pressure fluctuations,[4-1 |
Pump out of prime,[4-1]
Pump stops,[4-3]
Pump will not start,
Relay control functions|4-10 |
TTL/Relay control | 2-17,[D-1 |
Connectors,
Example connections,[D-7 |
Input operation,
Input signal modes,
Installation,[D-6 |
Output operati o
Turning on/off,
TTL/Relay control connections,[2-8]

TTL2 output usage,
Type of control [2-20 |
Method control | 2-20 |

U

User interface screens
See Display screens

\
V (valve) column on Method screen,[3-6]C-7 ]
Vacuum degas assembly,[1-1,[2-15 |

Specifications[A-3]
Valves

Index-6
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Check valves,
Column switching,
Injecti 0n,|C-3

Voltage, full-scale|C-13 ]

W
Waste line installation,[B-3
Waste valve|B-11 |
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