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1 « Introduction

11

1.2

Overv;ew

_ The AD20 Absorbance Detector isa dual beam, variable wawlcngth

photometer. Full spectral capability is provided by two light sources:
a deuteriuim lamp for ultraviolet detection and a tungsten lamp for .
visible wavelength operation. The AD20 features programmable
wavelength selection and automatic calibration for precision,
reproducibility, and ease-of-use. The AD20 is designed for use Wlth '

LA Vanety of standard bore and microbore ﬂow cells.

The AD20 can be controlled locdlly from the ﬁont pancl of froma
remote host computer via the optxonal Dionex DX LAN interface

~and PeakNet Software.

fAboUt .Th'is Manual

Chaptcr 1, Intrddacﬁon,. provides a brief overview of the AD20

~Absorbance Detector. It also includes an exp}anation of the product' _
safety messages that appear throughout the mdnuai

Chapter 2, Descrlptwn describes physwal aspects of thc AD20;
including front panel controls, electronics, and flow cells. Thls is -

_fo]lowed by a descuptlon of the AD20 operating modes.-

Chaptm 3, Operation and- Mamtenance discusses operatmg

- features and methods (how to credte, edit, and run methods) and
describes how absorbance detéction is used. Routine preventive

fhaintenance 1eqmrcments appear at the end of this chaptcr

'Chapter 4 Troubleshootmg, lists possible causes of problems, along
with step-by-step mstructlon‘; to 1solate and cliniinate them.

- Chapter 5, Service, presents s‘sep by-step instructions for 1out1ne -

service and parts replacemeént pmcedurc‘;

Doc. H34853-03 - 4/95 : _ : S : : .. 1-3




AD20 Absorbance Detector

Appendix A, Spec1ﬁcat10ns l1st5 the detector spccmcatmns and
facility requirements.

' ;Appendlx B, Installatlon ‘describes the installation and intetface

required to place the AD20 into operation. Also included are setup
procedures for operating the AD20 either in a stand-alone
environment or as a component of a chromatography System.:
Ap’per’ndi'x'C' User Interface; describes the front p'anei display and
controls in detail and includes illustrations of all menus and screens

“used for AD20 operation and diagnostics.

Appendix D, Common Eluents, lists the UV cutoff values (m nm)-

for'selected absorbance eluents

124 Typefaces :

Typefaces are used i in this manual as foliows :
(Capitalized bold Helvet;ca mdlcates a front panci button:' o
Prcss Enter to begm runmng the method.”

. Upper—case bold Helvet1ca indicates the name of a menu
OT ‘'screen; it may also mdicate a field on a screen:

Go to the METHOD screen.
Move the cursor to the EDIT ﬁ_c_id.-

1.2.2 Safety Messages and Notes |

This instrument has been demgned to comply with the
requirements for safety set forth in IEC 1010 Safery
Requirements for Electrical Equzpmentfor Meas'uremem
Control, and Laboratory Use. :

This manual contains warnings and precautlonary statements
~that can prevent personal injury and/or damage to the _

instrument when properly followed. Safety messages appear '
~in bold type and are accompdmed by icons.
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1 ¢ Introduction

Indicates a potential hazard which could result in serious
injury or loss of life. Any hazard of this type will be located
behind a barrier and will be accessible only by use of a
tool. Access may be required during installation,
WARNING maintenance, or service.

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

CAUTION

Indicates that the function or process of the instrument
may be impaired. Operation deoes not constitute a hazard.

IMPORTANT

Informational messages also appear throughout this manual.
These are labeled NOTE and are in bold type:

NOTE
NOTES call ‘attention’ to certain information. They
alert you to an unexpected result of an action, suggest
how to optimize the pérformance of the instrument,
ete.

1.2.3 Symbols

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

Alternating current

@ Protective conductor terminal

Doc. (34853-03  4/95 1-5




ADZ20 Absorbance Detector

1.3

1 Power supply is on

O Power supply-is off

Related Manuals

During installation and operation of the AD20, you may need to
refer to onc or more of the following manuals (depending on your
system) for information about other modules and components
included in.a' DX 500 system.

The following manuals are provided with their respective products:

LCI10 Chromatography Organizer Operdator’s Manual (Document
No. 034858)

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

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

GP40 Gradient Pump Operator’s Manual (Document No. 034856)
IP20 Isocratic Pump Operator’s Manual (Document No. 034857)
PeakNet Software User’s Guide (Document No. 034914)
The following manual is provided in the AD20 Ship Kit:

Installation of Dionex Ferrule Fittings (Document No. 034213)

1-6
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2 o Description

The AD20 Absorbance Detector consists of two single-unit DX 500
enclosures (see Figure 2-1). The upper unit houses the detector
electronics, while the lower unit houses the optical chassis.

The AD?20 is designed to be stacked on top of other DX 500
modules: Figure B-1 in Appendix B illustrates the recommended
stacking configuration for DX 500 systems:

i ,)\\
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e \»\ Dimples
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. \\\\\ \\
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Figure 2-1.:AD20 Absorbance Detector
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AD20 Absorbance Detector

2.1

' Front Control Panei

~The control panel on the upper door of the AD?.O enclosure contains

the liquid crystal display (LCD), the membrane keypad, and the
actuator for the main power switch. The door opens to provide _
access to thc detector clcctromcs whlch are descrlbed in SCLUOH 2 3.

'Screen Contrast.

~Information is displayed on the LCD, also called the screen; in _
- swhite letters on a blue background. To adjust the screen contrast, use

the knurled knob in thc recess below the Help and Menu buttons (see
Figure 2- 2) :

Ti|t Panel

To ' maximize v151b111ty, the front control panel can be tllted to four
different positions. : -

o Totilt the panel support the door at 'thc' left sidé (to prcﬁent it -
from opening) and lift firmly on the tab i in the recess below the
Help and Menu buttons (see Figure 2-2). '

e 'Push On thc tab to return thc panel to its vertlcai position.

Power Sw;tches

_The main power sw1tch 1s on the bulkhead behmd the upper door _
 An actuator for the main power swifch is on the outside of the door,

at the lower left corner (see Figure 2-2). The actuator functions only
when the door is fully closed..When the door is ‘open, press the main

'powc_r switch on the buikhead to turn the AD20 on and-off.

2-4

Doc. 034853-03 - 4/93



2 » Description

2.1.1 Control Panel Keypad

The front panel keypad (Flgure 2-2) is used to control
~detector operation directly, as well as to create and modify -
~programmed series of fimed events, called methods.

* - Pressing Menu displays a last of screens avallable for
display.

» Only the fields shown in fevérse' video on a screen can be
. edited—the other fields arc inforimational displays.

¢ . Use the-four directional arrow buttons to-move the cursor
to an editing field.'Use the numerical buttons to enter a
variable value in the field: use the Seélect A ‘and Select V
_buttons to choose from predetermined options. Pressing a -
-~ Select button increases (or decreases) a numerical value
by one; while holding down either of the Select buttons
increases (or decreaseq) thc numer;cai value contmuous}y '

. . Prcssmg Enter exccutes thc sclccted value

* . A beep sounds each time you press a front panel button
When -an error occurs, this beep is lower in frequency.
- The beeps can be disabled from the MobuLE SETUP screen.

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

| Mark

“Sends a 10% posm‘ve event mark to the anaioc (r ecordel)
output. (A mark is typically used: to indicate a sample
“injection.) This function can be programmed in a method.-

Doc. 034853-03 . 4/95 _ RSt . 2-5




AD20 Absorbarice Detector

-
¥ A \ \\
Main Power Tab Knob Tab
Switch Actuator = {for opening {for adjusting {{or tilting
the door) the contrast) the panel)

AD20 Absorbance Detector

MENU of SCREENS

1 MAIN SCREEN: 5 MODULE SETUP
2 ‘DETAIL'SCREEN 6 ANALOG . OUT SETUP
3 METHOD 7 TIME FUNCTION IN

Al 8 DIAGNOSTIC MENU

Heélp Message

offsot 3 HoidIRua < D) (o
e ( < ) ( : )
( maik ) [ Reset @
Qnse?) Salect A\; o @ @

NN
CHeIp (Menu
Gel:: J(serect V) tele ) Hane Coy ) (enter

oo oy N

Figure 2-2.. AD20 Front Panel

lnsert}

Inserts a new step into a method. Move the cursor to the TIME
field and press Insert to add a new step after the cursor
position. The parameter fields in the new step will be blank.
Enter a time value for the new step and press Enter. (If you
move the cursor to-a different field before entering the time,
the new step is incomplete and will disappear.)

Insert steps in any order; after you press Enter, the steps will
be automatically organized in the correct chronological order.

2-6
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2 o Description

Delete

Removes the value from the current entry ficld, allowing
entry of a new value. To restore the previous value, move the
cursor from the field without entering a new value.

On the METHOD screen; pressing Delete when the cursor is-in
a step entry field “blanks” the step parameter value. When
you move the cursor from the field, the field remains blank
(i.¢., the previous value is not restored, as it is on other
screens). Blank step fields indicate that there is no change
from the previous step.

To use Delete to delete an entire method step:

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

TO DELETE THIS STEP, “PRESS DELETE AGAIN

2. To delete the entire step, press Delete again. If you do'not
want to delcte the step, press any button except Delete and
the original time and step parameters will be restored.

Hold/Run

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

When the method clock s in Hold, pressing Hold/Run starts
the clock. The clock starts at the mitial step of a new method
or,-if resuming an interrupted ‘method, at the time at which
the ¢lock was put in Hold.

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

Doc. 034853-03 7 4/95 2-7



ADZ20 Absorbance Detector

} Reset

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

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

Select A | and |Selec v

When the cursor is positioned at a field with predetermined
parameters, these buttons cycle through the options. In fields
which have predetermined numerical values, pressing Select A
increases the value by one unit, while pressing Select V
decreases the value by one unit. Holding down one of the
Select buttons increases (or decreases) the value continuously.
Press Enter to place the new value into effect.

. To—and L

The four cursor directional buttons move the cursor, in the
dircction of the arrow, to the next entry field. If thereis no
changeable field in that direction, the cursor moves
diagonally ‘or remains where it is.

Help

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

Menu

From any operational screen, pressing Menu displays the
MENU of SCREENS. From any diagnostic screen, pressing
Menu once returns you to the DIAGNOSTIC MENU; pressing
Menu again returfis you to the-MENU of SCREENS.

2-8
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2 « Description

Numeric Buttons |

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

_ Enter

‘Saves and/or executes changes made in entry fields. After”
pressing Enter, the cursor moves back to the left margin of

the same field. It does not automatwally move to the next

hcld EEa L . .

On menu screens, pressmg Enter dlsplays the h]ghhghted
screen. : .

On' the METHOD screen, pressing Enter does not save changes
to method parameters. To save editing changes, move the
“ cursor to the SAVE TO ﬁeld enter the method numbcr and
_.press Enter,

2.2 Rear Panel

The AD20 réar panei (Figure B- 3) contams fuses connectors foa Ime
power, and the 0pt10nal DX LAN connector.

Power Entry

~The power entry, fusing, and -EMI ﬁlter are mounted on the rear of
‘the 150 watt power supply module The power entry is Socketed for
. a modular power cord (IEC 320 C13). The detector requires a
“- grounded, single-phasc power source. The detector may be operated
from 85 to 270 Vac, 47 to 63 Hz power. The input power is 150 watt
maxumum. The hnc voltage 13, automatmally sclected and requlrcs no
:_admstments : : '

“SHOCK HAZARD—If a grounded receptacle is not used,
a shock hazard may result. Do not operate or connect to.
AC power : ‘mains without earthed ground connectlons

WARNING-

Doc: 034853-03 © 4/95 o o : L : : L 29




AD20 Absorbance Detector

Fuses _ﬁ-

The AD20 uses two 3.15 A slow- blow fuses (EEC 127 type l
P/l\ 954745) See Scctlon 5.4 for instructions on replacmo the fuses

For contmued protection agamst i’ISk of fnre or shock,

C replace with the same type and ratmg fuse
WARNING i
DX LAN Connection {Optional) _ _
When you order the DX LAN network, a standard BNC connector 15
factory-installed in the upper left corner of the AD20 rear panel. .-

- VOTE :
In order to use PeakNet Software to control AD20 opcrat:on via
the DX LAN, a-detector interface card (P/N 044196) must be
msta]led in‘the’ ADZ[) (see Section -B.4. .

' 2.3 Eiectromcs Chassns

The LICCUOHICS chassis is located lmmedlately behind the front dem

~of the upper unit of the AD20 enclosare. The chassis includes the
clectronic cards (printed circuit boards), TTL and Relay connections,
and analog (recorder) connections. Figlre 2-3 shows the position of
the electmmcs components.

Connectlons to the iront of the clectromcs modules such as S TTL

and relay cables, are routed to the back of the AD20 through the

cable chase in the bottom of the electronics chassis. Cables exit the
- AD20 thr ough an opemng in the upper unit of the enclosu:e

Do not remove any of the electronic cards from the

“detector. There are no-user-serviceable components on -
- these cards. If servicing is required, it must be performed .

by qualified personnel following appropriate electrostatic
WARNlNG dlscharge {ESD) handlmg procedures

2410 c : ‘i _ - Doc. 034853:03 : 4/95




2 « Description

Figure 2-3. AD20 Electronics Chassis Components

Power Supply Card

The Power Supply card contains the connections to the AC mains, It
provides regulated low voltage power for the AD20. Power entry
components are shiclded and filtered to prevent electromagnetic
interference (EMI). The power supply is rated at 150 ‘W. The power
switch is at the lower front edge of the Power Supply card.

SHOCK AND FIRE HAZARD-~The power supply module
operates at line potentials. Refer all servicing to qualified
personnel.

WARNING

Doc. 034853-03 -4/95




AD20 Absorbance Detector

PIO (Power) Card

The 'PIIO cafd controls the deuterium and'fﬁngst’en lamps, the grating
drive motor, and the filter/shutter wheel It also supphes power to
the optical unit coohng fans :

SHOCK HAZARD—Components used for ihe deuterlum
‘lamp ignition ‘and operation are at hlgh potentials. Refer
-all serwcmg to quallfled personnel : :

'WARNiNG

SP1 (Signal Processmg) Card

The SP1 card provides the slgnal processmg used when absorbance”
is measured. A pre-amp in the optical chassis is:connected to the
SP1 card via a 25-pin D sub-miniature connector and a ribbon cable.
The photodiode outputs are amplified for subsequent log ratio
“conversion to absorbance by the pre-amp. The gain of the pre-amp is
*variable to Lom'pensate for the lamp outpdt'and other system
varlables The pre-amp does not require cahbrat;on

The 3- pm connector at the top of the SP1 card is the analog
- (recorder) output.. The output scale, polarity, bascline offset, and
“filter rise tlmc can be set from the ANALOG ouT SETUP screen -

Blank Card

The slot r'}'eXt to the SP1 card contains a bl_ank'c'ard; This card
- completes the electromagnetic interference (EMI) shielding.

2-12 - . : : e : " DOC. 034853-03 4493



2 o Description

Relay/DX LAN and CPU Cards

The AD20 control Moduleware and BIOS reside on the CPU logic
and Relay I/0 cards in slot 5 of the card cage. The Relay card rides
piggyback on the CPU card and extends over the front of slot 4.

A 60-pin ribbon cable assembly links the CPU logic to the front
panel display and keypad. The CPU logic monitors the internal
power supply outputs. The multicolor LED at the bottom of slot 4
indicates the status of the power supply:

o A green LED indicates normal operation.

e Ared oryellow LED indicates a power fault. If a power fault
occurs, the AD20 enters its diagnostic state and no other control
is permitted until the fault is corrected.

The Relay card is short enough to-allow an optional DX LAN
detector interface card (P/N 044196) to be mounted behind it in slot
4. 1f you have a PeakNet Workstation, you.can download
Moduleware updates from PeakNet Software.

2.4 Optical Chassis

The optical chassis is located immediately behind the front door of
the fower unit of the AD20 enclosure. The chassis contains the
optical hardware, flow cell, and photodiode assembly. The optical
bench and cooling components are mounted in a drawer. The drawer
slides out of the enclosure to permit routine servicing without
breaking down the systent.

The drawer is on a track with detent stops. To open the drawer, lift
the grip handle at the front of the drawer to clear the first detent. A
second detent stops the drawer when it is-halfway out.

Do not open the optical chassis drawer past the second
& detent.

IMPORTANT
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AD20 Absorbance Detector

Leak Management

Because the flow cell is behind the detector front door, liquid leaks
may not be detected immediately. To prevent damage to detector
components, a leak tray is built into the bottom of the optical
chassis. A sensor in the sump of the leak tray responds to changes in
thermal dissipation when wet and triggers an alarm in the detector.
If the AD20 is connected to-a PeakNet Workstation via the DX LAN
interface, an alarm signal is sent to PeakNet Software.

Tubing connccted to the rear of the leak tray directs leaks into a
waste container. Check periodically to verify that the drain tube 1s
not clogged and that it is routed below the leak tray.

2.4.1 Photodiode Assembly

The photodiode assembly is mounted directly on the cell and
beamsplitter, allowing a varicty of flow cell options (see
Section 2.4.2). The signal cable connects to the pre-amp
behind the bulkhead panel.

2.4.2 Flow Cells

Flow cells, which are ordered separately from the AD20, are
available in the following path lengths and volumes:

o Standard bore—10 mm path, 9 uL volume, PEEK
*  Narrow bore——6 mm path, 7.5 uL volume, PEEK
e Microbore—3 mm path, 2.5 uL volume, PEEK

The cell may be operated at pressures up to 3.45 mPa
(500 psi) if operated without the heat exchanger. See Section
2.4.3 for more information about the heat exchanger.

Do notuse a PEEK cell with applications employing normal
phase or chlorinated solvents; these solvents will damage
the cell.

IMPORTANT
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2.4_;3 Heat Exchanger

The heat exchancer is a kmttcd co1E that smooths ‘[hL baselme -
~ “during trace-level analyses by minimizing fluctuations in cell
~and flow stream temperature that cause drift and noise.’

~ The heat exchanger is ounted just below the fiow eell The
- appropriate heat exchanger is included with the flow cell

Description : V Eume e Matenals ;
Standard bore CoGuLe S Tefztl, PEEK
Microbore L ~ Tefzel, PEEK

_ ; Do not operaté the heat: exchanger at backpressures
: - greater than 1.38 mPa (200 psi). For applications -that =
' "reqmre extremely low dead volume, or have very h|gh :

- CAUTION - backpressure after the detector you may bypass the heat
- oo rexchanger. : :

: The heat exchanger contains mdlum (In) alloy. If the heat
e exchanger is ever damaged dxspose of it inaccordance w1th
1oca] laws. s

244 Tungsten Lamp _ : ;
The tungsten lamp (P/N 047426) 15 a halogen lamp that
~ provides high quality visible:and near-UV performance. At
~the low power setting, the 1amp prov;des good Vmble and
near-IR performarnce. :

‘The lamp is'socketed on a detaehable-moﬁnt at the right rear
of the optical chassis. Replacement lamps are pre-aligned to’
- the detachablé mount. The tungsten lamp has a service life of
1000 hours when routinely opérated at high power or 5000
= hours when mutmely operated at low power.

The lamp housmg may be .hot to the_tc_)u_ch, especially
when the lamp has been operating on high. Allow
5 minutes for the lamp housing to cool before handling.

CAUTION
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2.4. 5 Deutermm Lamp

The deuterium lamp’ (P/N 045230) is seaied in‘a pre- ahgned
- mount and is clampcd to the side of the monochromator. An
“alignment pin in the optical chassis registers the p(}smon of

- the lamp assembly for 51mpie replacement

‘The deuterium lamp has a service life of 1000 hours wher .
-routinely operated at high power, or 2000 hours when "
. routmcly opcratcd at low pewer :

The lamp housing may be hot to the touch espeCIaHy
~when the lamp has been operating .on high. Aliow
- 5'minutes for the famp housmg 1o cool before handlmg

CAUTION
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2  Description

2.5

~Functional Description |
Th;s section discusses the ADZO Absnrbancc Detector functlonal

. operation, mcludmg operatmg modes and types of controi

2.5. 1 Modes of Operatlon :

~ The AD20 has two operatmg modes Local and Remote.
_ When the detector is powered up, it is always in Local. To

change the operating mode, go fo-either the MAIN or DETAIL '
screen. There, move the cursor to'the LOCAL field and use the

“Select A or Select V button to toggle the mode. Press Enter

when the mode is correctly selected. When you select -
REMOTE, you will be prompted to confirm the selection.

Local Mode

' Local modc allowx two 1ypes of commands:

. DLrect entry onto a screen, usmg the front panel buttons
. TTL and Relay inputs B
TTL functions are defined flom the TIME FUNCT|ON IN

~screen. TTL logic ]evels can controi any four of these ADZO

functions:
e OFFSET
s HOLD/RUN

~» LAMP OFF/ON (for both lamps)
"« METHOD NUMBER INCR

 METHOD NUMBER DECR

ke MARK Recorder

e Increase RANGEXI 0

This allows control of the AD20 via a remote controler or

the timed event function of an integrator. The remaining -
functions are controlled-from the AD20 front panel buttons.
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_ADZO Absorbance Detector :

You may configure input TTL logic levels as normal edge,

-inverted edge, norinal pulse, or inverted pulse. No special
- setup or switch is required for TTL control, which is always
- -available in Local mode. Front panél c¢ontrol remains active.

. Remqte Mode

- NOTF _
For more information about Remote control of the dctecter, réfer
to the FeakNer Soﬁware Usei’s Gmde ' :

In Remote mode, the AD20 is computer-controlled through

PeakNet Software and the DX LAN interface. Select the”

-~ Remote mode from the MAIN or DETAIL screen, or from -
'PeakNet o

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

Remote. While operating in m)rmal Remote mode, ‘all buttons
on the AD20 front panel function except Hold/Run. Enter can’
be used to select display functions that do not interfere with

- DX LAN remote control of amethod while it-is running.

- The Locked Remote mode locks out all parameter changes

from the AD20 front panel. Locked Remote can be selected ; '

- only from the computer-and can be cleared only from the
C-.computer or by turning off the AD20 power: thn the AD20
~is-powered up again, it wﬂi be in LDCdl mode.

- If you select the Renmote mode while the AD20 is running a
~method, the computer will not interrupt the mcthod unless”

you select the Abort commiand from PeakNet Software.

Aftér__Peacht downloads a method to the AD20, the |
computer activates the method number with a DX LAN
command. The INITial conditions step is activated. If a

~method is alreéady running when the computer activates a :

method number, that method will be interrupted and the -
detector method clock will réset to INITial conditions.

218 .
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2.5:2

A subséqucm Run command will cause the AD20 method -
clock to run, activating the tlmed event starting w1th the time

-0.00 step of the method

Control B

~There are two types of control n elther Local or Remote '

mode Dzrect contmi and Methr)d c,ontrol

: Direct Control

In Direct control, commands are executed as soon as they are

entered. Since there is no time-based program, the method'
clock is not used. The Hold/Run and Reset buttom are not-

~operable in Direct control

To select Direct control, first go to either the MAIN or DETAIL

-screen. If DIRECT CNTRL is displayed, the mode is already

selected and no further dction is necessary. 1f METHOD is -

~.displayed, move the cursor to ME'THQD and press the Select A
“or Select V button to toggle between DIRECT CNTRL and '

METHOD in the display. Press Enter to activate the selection. .

“If a method is running when you select Di_réet- control, that
'methed is aborted and the method clock is reset. '

Method Controi

" In Method control eommands -are executed as programmed in’

a given method. The parameters below are method-controlled

- and cannot be changed from the AD20 front panel:

-+ Analog range

‘e S Offset
. Mark

. Wavelength

o Larp settings

' Relays and TTLs |
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There are three ways to change a method-contr'o_l]'ed
parameter : '
» Edit thc currently running method and save the changes

The changes will be 1mpiemcnted when the method is
saved. :

) Sw1tch to a different method

. :_Abort the method, go to Dlrect control and entcr the ncw'
_parameters directly.

Methods are programmed and controlied from the METHOD

- screen. Besides storing and running methods, the AD20 "

- allows you to run the detector under Method control while
you are'are edltmg any method even one that is currently -
'runmng Y

When saving changes 1o the currcntly running method o
‘switching to a different method, the method clock continues
running unaffected. Only those parameter changes which =
affect the method affer the current time will be implemented
in the current run. Of course, you may mtentlonally press '
Reset {0 1mplement the initial conditions: T

-~ You may enter non-method programmed parameters from thc
front panel, as well as _chsplay screens to monitor detector
operation, ' o ' S [

To select Method control whﬂe in Dn‘eet control g0 1o either
the MAIN or DETAIL screen. Move the cursor to the DIRECT
CNTRL field, press eitlier ‘Select button, and press Enter.
METHOD will replace DIRECT CNTRL in the dlsplay '

Each method cdn contain up to 32 scparate time-based @teps
starting at time zero (TIME = 0). A miethod is created by first’
selecting a method number from 0 through 99. The steps are
. then entered one-by-one by entering first-the time and then
swhatever operatmg pdl ameters you wani to be m effect at that
time. S :
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- Methods are retained in memory even after the detector
power is turned off. Up to 100 methods (00 through 99) can
“be stored it AD20 memory. The actual total depends on the .
size of each method and the amount of avallablc memoxy and -
is usuaHy less than 100

26 ' Theory of Operation -

Photometric detection is based on the absorption of monochromatic
light: The degree of absorption depends.on the sample molccu]_c, its
concentratlon the sample path lcngth cmd the wavelength

“The deﬁmtlon of absonbance 18 Beer Lambert S Law
A=¢ecl= logm (}z:)' = and s 'dimensionl'ess .
'_'where

€ = molar absmptn ity of the sample (L e miol’ 2 ecm )
¢ = concentration (mol/L)

' Z - = cell path length (em).

1, =reference beam intensity

{; = sample beam mtens;ty

Detcctlon can be made by direct native dbsorptmn of a chromophme '

in the sample, or by indirect and post-column reactions. For a list of
~wavelengths for the absorption maxima of various chromophorm see .

Appenchx D. -

_ Edch lamp illuminates ’fhe monochromator ﬁlter whcel/qhutter when
_ it is turned ‘on (see Figure 2-4). The shutter allows passage of light
at the selected wavelength: It also incorporates second-order and

: Wavclcngjth cahbration ﬁlters for Vlslble operation.

Aconcave holographzc dlffractlon gratmg dlsperbes the hght and &
focuses the waveléngth required. The monochromator exit is made -

~ by a bifurcated fiber-optic which generates the sample and reference
optical beains. The reference beam is imaged directly to a _
photodiode detector and the reférence intensity is measured. The -
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AD20 Absorbance Detector

sample beam is imaged to-the flow cell, and the resultant sample
intensity 18 measured. Absorbance measurement is-completed by the
pre-amp and the SP1 electronics.

NOTE
An excellent reference for the principles used to take the best
advantage  of - photometric - detection is - the ‘text  Biological
Spectroscopy -by “Ian- D, Campbell and ~ Raymond A. Dwek,
published by The Benjamin/Cummings. Publishing Company,
Ine. (ISBN 0-8053-1849-6).

N, Purge
Tungstery
Shipping
Restraint
O Filter and
Shutter
1}
Fiber-Optic D, Lamp Clarap
Beamshplitter:
Reference
Fluid

Béarn
Detector

Sampie
Beam
Detector

Figure 2-4. Optical System
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3 'O_pe'rat“ion and Maintenance

3.1 Operatmg Guldelmes

3 1. 1 Wavelength Select;on

There are two major crltena for determmmg the deelengpth -
for an. analysls :

| * Sample components should absorb strongly at the selected
wavelength : :

* The mobile phase’ should be ¢ t'razlsparelit showing little
0T no absmptlon at-the selected wavelength. '

Fm a list of waxelengths for the absorption maxima 01‘
Varlous chromophores reier 10 Appendlx D.

: 3.1.2 -.Moblle Phases

_ Solvent quahty slgmﬁcant]y affects detection lamlts and
~ instrument performance. To ensure optimal performance of
the AD20 Absorbance Detector, follow these precautions:

s Prepare all mobile phases with spectroscopy-grade
-solvents, reagent-grade chemlcals and ASTM Type I (or
better) ﬁitered deionized water

. Degas all mobﬂe phases before use and maintain thcm in
d degassed state.

s . Strong bases will etch smea If the mobile phase is a base
~and the flow cell windows are silica, the mobile phase
concentration should not exceed 0.1 M. If the -
~concentration of the base is: greater than 50 mM,
- disconnect the separator column and flush the system with
- deionized water for 5 minutes at 1.0 mL/min 1mmedlate1y '
-after the analysis.. :

Doc-034853-03 4795 _ SRS SRR - : 3-3



| AD20 Absorbahcé Défebtor

e _ Mobile phasé' .pH.affectS not b'n'}y the retention time of _thé -

separation, but the absorbance of the sample and the - =
background absorbance of the mobile phase. If an analysis -
employs-chemical suppression and compound detection .
techniques, compare the UV cutoff of the cluent before
-and after the suppressor to see whether it'is better to-
~ locate the detector ahead of the suppressor. This location
‘also limits suppressor exp'o'sure to-backpressure:

e Wheén changing from a buffer o a different operating

~‘mobile phase, be sure the solvents are miscible and will
not induce precipitation of the buffers. Flush the cell with -
deionized water immediately after the analysis. Do not
allow buffers to remain in the cell for extended periods.

3 1. 3 Soivent Dellvery System

The pumpmg system should dehver continuous flow WhllC
maintaining a consistent mobile phase composition (if _
gradient elution is used). For trace- level detection, flow rate -

~irregularities should not cause backpressure variations greater
~than 10% of bascline pressure. Most pumps are capable of

“achieving this level of performance, or can be made to do so '
' by the addition -of a pu]se damper ' K

The plast}cs of rubber that are. present insome solvent
delivery systems are not fully. compdhble w1t11 operation’ of
the’ AD20 at UV wavelengths, or with the solvents commonly”
used in reversed phase chromatography. For UV operation;
thcsc guldehneq are recommended: SRR

¢ The mobile phase reservoir should be glass, as the
“plasticizers used in blow-molded components Wlll leach
and are strong UV absorbers. '

e Al tubing connections should be Teﬂon@ Tefzelu

"PEEK; PFA, stainless steel, or titanium as reqmred for the _
_operating pressurcs and appllcatlon

3-4
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»  Pump scals mcorporate a band spr}nnr to energlzc the seal
during the vacuum stroke of the piston. The energizer
should be stainless steel, a ﬂ_uoropolymer (Kalrez or -

- fluorosilicone), or other material of known quality.
Solvent contact with EPR or Buna rubbers 18 mcompatlblc
with UV operation. '

“Cleanliness is also important. .After oper'ating in detection
~modes that do not require optically clean reagetits (¢.g.,

- conductivity), the solvent delivery system may need to be’
“thoroughly cleaned. Some basic cleaning steps are listed
“below; for additional mfmmatmn refer to the pump mcmm]

. Pasqn ate sta:nlcqs steel Wstcms before the initial analysw,
if the system has lost passivation, or after a major
disassembly. For instructions, see Passivation of Stainless
Steel Systems and Components (Document No. 031152).

* Remove non-polar oils and dirt with a dilute soap or
- surfactant such as sodium dodecylsulfate (SDS), Alconox,
or SNOOP. Hot deionized water can also be helpful. To
completely remove surfactants ﬂush the system" thh
' d}lute mcthanol or.acetone..

. Dependmg on the polarity of the contaminant, ﬂush the :
systemi wnh acetonitrile or 10% tetrahydrofuran '

» I the system has been contammdted by a prcmplta‘ic you' -
may nced to ﬂush thc systcm w1th a strong acid or base

3.2 Initial Scree'ns
= Power-Up Tests

Each tifnie the AD20 powcr 18 tumcd on, the dctc,ntor runs a’
series of internal diagnostic and wavelength calibration
procedures. During the'qeif-diagn(‘)stics the power supplies,
- CPU, lamps, filter wheel position, DX LAN communications,
-~ SP1 signal processing status, and grating 1mtlahzat10n are
checked and the visible and UV wavelength are recallbrated.
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As each phase is executed, the test name and result appear on
the screen.

Power-Up Screen

If the detector passes all the diagnostic tests, the POWER-UP
screen is displayed momentarily (Figure 3-1).

The revision codes on the POWER-UP screen identify the
Moduleware and BIOS, in the évent that service i1s-ever
needed. If the AD20 is connected to a Dionex PeakNet
Workstation via the DX LAN interface, the DX LAN
identification number is also-displayed here.

ADzOABSOR “NCE DETECTOR |

MODULEWARE REV n.nn
~ BIOSREV n.nn
- - DXLANID# nnnnnn
Help Message

Figure 3-1.- Power-Up Screen

Diagnostic Tests Screen

Even if a system component fails a power-up diagnostic test,
the tests will continue to run; however, subsequent tests may
have to be omitted. If a critical feature fails, the AD20
displays the DIAGNOSTIC TESTS screen (one-of the options on
the DIAGNOSTIC MENU). You can run the diagnostics without
turning off the detector power and repeating the power-up
sequence. See Section C.2.7 for more details about the
diagnostic tests.
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Main Screen

After 6 seconds, the-display changes from the POWER-UP
screen (or the DIAGNOSTIC TESTS screen) to the MAIN screen.
This screen displays active data in large characters, to enable
easy viewing from a distance.

WAVELENGTH 254 nm

+0.3197 4 il

" AU RANGE 1.0 AU
LOCAL ~ METHOD 05 12345 MIN
Help Message

Figure 3-2." Main Screen

Press Menu to go to the MENU of SCREENS. There, you can
begin selecting parameters for the Direct control or Method
control operating mode.

3.3 Running Under Direct Control

When the Direct control operating mode is selected, real-time
commands are carried out instantly and all detector settings are in
effect until you change them. Changes to parameters are executed
when entered. Because there are no time-based steps, the method
clock is not used. The Hold/Run and Reset buttons are not operable
in Direct control.

To select Direct control, first go to either the MAIN or DETAIL screen.

¢ If DIRECT CNTRL is displayed, the mode is already selected and
no further action is necessary.
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3.4

s If METHOD is displayed, move the cursor to METHOD and press the
Select A or Select V button to toggle between METHOD and
'DIRECT CNTRL in the display. Press Enter to activate the selection.

.Running'. Under Method C'b.n'trol_

When tlie Method control operatiﬁg_-mode'_is sele'éte‘d,‘ a series of

‘programmed timed events, known as a method, controls the AD20.

Methods are rétained in memory even when-the detector power s

“turned off.
- There are two’ ways to select Method Control

* ' Go to the MAIN or DETAIL screen. If METHOD is dlsp}aycd the

- mode 15 already selected and no further action is necessary. If
- DIRECT CNTRL is displayed, move the cursor to DIRECT CNTRL and
press the Select A or Select V button to toggle between DIRECT
CNTRL and METHOD in the display. Type m a method number and

press Enter 1o dctwatc thc sclcctlon ' :

GO to the METHOD screen. Move the cursor to the RUN field, enter _

. a method mimber, and prcss Enter.

If the clock on the MAIN or DETAIL screen is INITwhen you press

- Enter, the AD20 uses the method INITial condition parameters to

control the module. If the method clock is greater than zero when.
you press Enter, the AD20 uses the method parameiers m effect at
that time. :

Prcssmg Run'starts the method clock From thc INITial condmom

~ the time 0.00 step is-executed as-soon’as Run is pressed. The

remaining steps are executed according to their programmed times.

3-8
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3.4.1 . Creating a New Method

Methods are created from-the METHOD scieen. A method can
be created at any time, even while it (or another method) is
running. Follow the steps below to create a new method. If
necessary, refer to Section 2.1.1 for a review of the function
of the front panel buttons.

METHOD

TIME
INIT
0.02 .= 1
4.00 v , - . TR
Help Message

Figure 3-3."Method Screen

1.. Go to the METHOD screen. Enter an unused method
number from 0 through 99 in the EDIT field and press
Enter. This displays a blank method on the screen.

The first step of every method is an-initial conditions step
with INIT in the TIME field. The second step is always time
step with 0.00 in the TIME field. You cannot delete these
steps. although you may change their parameters.

2. Enter the parameters for the initial conditions and time
0.00 steps.

NOTE
The TIME field is the only field in each method step
that must have an entered value. Leaving any other
field blank indicates that there is “no change” from
the value selected for that parameter in the preceding
step.
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3. To create a new method step, move the cursor to a blank |
TIME field, enter the time (in minutes) at which you wish
an action to be performed, and press Enter. Enter the
values for ecach step parameter, or leave a ficld blank to
have the previously selected value remain in effect.

4. Repeat Step 3 to add additional steps. Up to 30 steps (32
steps, if PeakNet Software is used) can be added after the
time 0.00 step. If the method contains more steps than can
be displayed on the screen at onc time, you can view the
additional steps by moving the cursor to the top or bottom
screen entry and then stepping onie more line, as described
here:

e When there is a small v next to the time entry at the
bottom of the screen, move the cursor down ‘to view the
additional steps.

e  When there is a caret (") next to the top time entry, move
the cursor up to view the additional steps.

5. To save the new method, move the cursorto the SAVE TO
tield, enter the number that appears in the EDIT field, and
press Enter.

3.4.2 Editing an Existing Method

You can modify an existing method by changing, adding, or
deleting steps and/or parameters. If you edit a method while
it 1s running, the changes are stored in memory when you
SAVE TO the method number. Changes take effect as soon as
they are saved.

To edit an existing method, go to the METHOD screen, enter
the method number in the EDIT field, and press Enter. Edit
the method as described in one of the following sections.
Always save your changes before exiting the METHOD screen;
if you do not, the changes will be lost.
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NOTE
Once you save cditing changes to a method, thereis no
way to recall the original method. If you want to make
changes to a method while retaining -the original
méthod in-its unmodified form, save the new method,
or a copy of the original method, under a different
method number.

Changing Method Parameters

Move the cursor to the field(s) you want to edit and enter a
new value, using the front panel buttons. Press Enter after
each editing change.

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

e Move the cursor on the mETHOD screen to any TIME field.
Enter the time¢ and parameters for the new step, and then
press Enter. If the new step is not at the correct
chronological point in the method, it will be moved to the
correct location.

e Move the cursor on the MeETHOD screen to the line
immediately preceding the intended location of the new
step. Press Insert to insert a new, blank linc below the
cursor location. Enter the time and parameters for the new
step, and then press Enter.

Deleting 2 Method Step

Move the cursor on the METHOD screen to the timé of the
step to be deleted and press Delete twice.
Deleting an Entire Method

Move the cursor on the METHOD screen to the EDIT field and
press Delete twice.
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Savmg a Modified Method

To replace the original method with the modified version, :
enter the humber of the -original mcthod i the SAVE TO field
and prcss Enter.

To retain the original method and save the modlﬁed version
- elsewhere in memory, enter an unuscd mcthod number in the
" SAVETO ﬁeld and press Enter L

3 4, 3 Runmng a Method '

L Go to the MAIN or DETAIL screen; If necessary, toggle from '
DIRECT CNTRL to ME_THOD and from REMOTE 10 LOCA_L_ R

In the METHOD field, enter the desired method number and

press Enter. (You can also select the method number from

-the METHOD screen. To do so, move the cursor to the RUN
*field, enter a method number and press Enter)

[

3. 1f the method clock is already runnmg when you enter the
method numbet, the method will start immediately. If the
~clock is in Hold, press Hold/Run to start the method.

4. The elapsed time on the method clock when the method -
“begins determines where (i.¢.; at what Step and paramctem)_
the method begins running: o

- If the method ¢lock i is at INIT OF time ZET0, the method
begms running using the iNir condltlen parametexs

e If the method clock s 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 N cond1t10ns :
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3.4.4 Changing the Running Method

To change from the method currently running and begin
runming 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 INIT conditions.

3.5 Controlling Another Instrument

The AD20 can control another instrument through the TTL
and Relay ports. The TTLs and Relays arc programmable
within methods, or may be controlled immediately through
Direct control. Similarly, another instrument, such as the
GP40 Gradient Pump, can control the AD20 by a method in
the pump through the TTL input ports-in the AD20.

The chromatography system is typically set up so that one
module (the pump or autosampler, for instance) contains the
Method control and drives other modules (such as the
detectors).

3.6 DX LAN Remote Operation

When a PcakNet Workstation 1s connected to the AD20 via the
optional DX LAN interface, you can monitor the detector status
remotely and control all detector functions from the computer. For
more information, refer to the PeakNet Software User’s Guide.
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3.7 Routme Maintenance

Periodically check liquid lmc wnneotmns to the cell for lcaks
and w1pe up any spills. :

The PEEK tubing and fitting components may eventually loosen .

-and leak, or pinch off and plug. Periodically check all PEEK.

tubing for leaks (leaks are sometimes indicated by increasing =

" pressure). Replace tubing and fittings as required (Section' 5.1). '

* Periodically check the drain tube connected to the leak tray in

the optical chassis to make sure the tube 1s routed below the léak

~tray and that it is not clogged.

: Replace the lamps when needed. The life expectancy of each

lamp depends on the power setting at-which it is routinely -

- operated. See’ Sections 5.5 and 5.6 for replaccmem instructions
“for the deuteuum and tungsten lamps, respectwcly

~The CPU card contains a single-use lithium battery with a 31fe
expectancy of 5 years. Dispose of the battery in ‘accordance with

local regulations regarding the disposal of lithium. The battery

- does not contain mercury or heavy metals '

Repdss;vate stainless steel systems periodically, espcmally after a
major disassembly or if the system has lost passivation.
Opeération with extremes of pH will. shortcn the life of the

“passivation finish. For instructions, see Passivation of Stainless

Steel Systems and Component,s (Documcnt No. 03 1152).

Before: shuttmg down the detector for more than 24 hours, flush
the system with - water to rinse corrosive acids, salts, or bascs
from the stainless steel flow paths ' '
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4 « Troubleshooting

This chapter 1s a guide to troubleshooting routine problems that may
occur while operating the AD20 Absorbance Detector. To use this
chapter, turn to the section that best describes the operating problem.
The possible causes of the problem are listed there in order of
probability, along with the recommended courses of action. For
additional help, refer to the description of the AD20 diagnostic
screens 1 Appendix C.

If unable to eliminate a problem on your own, notify your Dionex
office.

4.1 No Detector Response

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

Select a more sensitive analog.output range.
No full-scale output selected

Select 0.01,.0.10, or 1 volt full-scale.
Pump is not pumping

Check the pressure reading on the pump to make sure the pump
is on.

Detector offset out of range
Press Offset on the front panecl.
Lamp not turned on

Turn on the lamp.
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4.2 Noisy Baseline

o Insufficient time for system equilibration after turning on the
lamp(s), or after a change in mobile phase strength or
composition

For most applications, allow at least 15 to 20 minutes for the
lamp(s) to warm up. At high sensitivities, a longer warm-up
period may be required. After changing mobile phases, allow 20
to' 30 column volumes:

Check to see whether the noise is synchronized with the pump
stroke; if it is, the ‘piston seal or check valves may need cleaning.
Refer to the pump manual for instructions.

¢ Leaking fittings

Locate the source of the leak. Tighten or, if necessary, replace all
liquid line connections. If the connections are made with Dionex

ferrule fittings, refer to Installation of Dionex Ferrule Fittings for
tightening requirements.

s  Mobile phase or post-column reagent contains light-
absorbing impurities

Prepare all mobile phases and reagents with spectro-grade
solvents, reagent-grade chemicals, and ASTM Type I (or better)
filtered, deionized water.

¢ Lamp is dimming

The light output of the lamp decreases over time. Although the
lamp may still be functional, the lower light output may increase
noise above an acceptable level, especially once the lamp has
been in service for more than 1000 hours. If this occurs, replace
the lamp. Sections 5.5 and 5.6 contain instructions on replacing
the deuterium lamp and tungsten lamp, tespectively.
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' Vibration '

Make sure'both'AD2O front doéi"'s' are closed during operatio'n

Make surc no hquld lines are in contact mth the photodlodc
cable. .

Air _b'ubiﬂes'in the flow cell

. Remove the ffapped aif (Section 5.3). o

Degas all solvents before use

CInstall a backpressurc rcoulator aftu the ﬂow cell.

Contammants in the ﬂow cell

~Clean the cell (Section 5. 2)

slowh eluting from the column-

Clean the columns as mstructed in ‘the column manual 11 the

‘problem persists, refer to the troubleqhootmg section of the

column manual for guidance.

43 Drifting Baseline _'

Leaking flow cell

" Replace the flow cell.

Strongly-retained components trom a: prewous andlysm are

" To elute strongly- retained spec;es use a str‘oﬁﬁcr mobile pha%é. .
_ 'Reethbrate with the qtandard moblle phases before resummg
normal operation.

Doc, 03485303 - 4795
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4.4

4-6

High Background Absorbance

.

Mobile phase absorbs stmngly at the wavelength in use
Change the position of the cell in the flow system.

Select an alternate detection wavelength.

Change the mobile phase composition:

Impurities in the mobile phase or post-column reagent

Prepare all mobile phases and reagents with spectro-grade
solvents, reagent-grade chemicals. and ASTM Type I (or better)
filtered; deionized water.

Incorrect post-column reagent flow rate and/or concentration

Verify that the reagent flow rate is correct. If necessary, remake
the reagent and verify the concentration.

Air bubbles trapped in the cell

Remove the trapped air (Section 5.3).

Check that all fittings arc tight.

Degas all solvents before use.

Install a backpressure regulator after the flow cell.
Film deposited on the cell windows

Clean the cell (Section 5.2).
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4. .Trqubleshobﬁng '

4.5 Peaks Too Large or Small |
e Several diverse minor pr{)biems o

. ‘Check the recorder and mtegrator mput voltage Verzfy that'the
: selectéd full-scale deflection is correct for your recorder. Select
. the full-scale voltage from the ANALOG ouT SETUP sereen. o

~Select d Iess sensitive output range.’
Change the sample volume or- concentratlon

Check that the post-column rcagent Aaf used, has not dcgraded
Verify that the rcaoent flow rate is correct.

4 6 Lamp Does Not nght
: . Lamp is aged or burned out -

Replace the lamp. See Section 5. 5.0r:5.6 for instrictions on |
rcpldcmﬂ the deutenum lamp and tung:sten lamp, respcctwely

4.7 Detector Does Not Autozero
* The ]amp has aged or one or I)oth lamps has bumed out

_Rep]ace the lamp. See Section 5.5 ot 5.6 for instructions on
replacmo the deuterlum lamp and tungsten lamp, rcqpectlvely

. -Condensatlon on the cel!
;Clean the cell window or lenses usang ﬁltered dry air.
. Loose electrlcal connection: '

Make sure the photodiode cables are latched to the pre- amp, and
-then check that the pre-amp ribbon cablé is fully scated in its’
' connector on the SP1 card Rezero the detector.
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4.8

Ca'nhot C'aiibra'te Wavelength_-_ a7

o

Improperlv connected cable(s)

: 'Open the door to the electrical chassis and: make sure the =
following are connected and fully seated: the lamp cable(s),
pre-amp cable; index cable, and grating drive cable.  Refer to

Figure 2-3; or to the label inside the upper ﬁont door for the :
component locatlons : _ R

: Cahbratlon is not cnabled _

.hnable }amp calabratlon (Sectaon C2. 7)

4.9 F_aulty _DX_L.AN Communication

o .

DX LAN interface incorrectly installed

Make sure a BNC tee connector (P/N:921914) is connected to
the DX LAN connector onthe AD20 rear _panel. Connect the DX
LAN cable (P/N 960404) to one side of the BNC tee conncctor
The DX LAN cable must be RG58U or RG58AU. Do not use

~recorder cables; they have the wrong 1mpcdance and will

interfere with SIgnals on the DX LAI\

Make sure that the tee connectors at both end@ of the network are '
capped with the terminator plugs (P/N 9_21034) that are shipped

with PeakNet Software. See Section B.3.7 foi more information.

4-8
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410

Diagnostics

NOTE
Before running the AD20 diagnostics, use.the troubleshooting
information in this chapter to isolate:non-electronic problems:

The AD20 Moduleware includes several diagnostic tests which check
the operation of the ¢electronic components to verify the correct
functioning of major subsections: Turning on the AD20 power
activates a basic diagnostic testing function. More comprechensive
diagnostic tests are also available.

For instance, in one of these tests, 90% of the circuitry on the SP1
card may be exercised and checked for proper operation. If an error
is detected, messages identifying the circuit section and type of
malfunction appear on-screer.

To access the diagnostic screens, select the DIAGNOSTIC MENU
screen from the MENU of SCREENS. All of the diagnostic screens are
described in Appendix C.

DIAGNDSTIC meNy |

1 POWER uP SCREEN 6 DIAGNOSTICTESTS -

2 ELAPSED TIME

3 ANALOG STATUS . if

4 DX LAN ,STATUS

5 KEYBOARD TEST
Help Message

Figure 4-1. -Diagnostic Menu
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5 e Service

5.1

5.2

This chapter describes routine service procedures for the AD20
Absorbance Detector. Before replacing any parts, refer to the
troubleshooting information in Chapter 4 to isolate the causc of the
problem. When ordering replacement parts, please include the model
nuimnber and serial number of the detector.

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

NOTE
The AD20 electronic components are not customer-serviceable.
Any repairs involving the electronics must be performed by
Dionex.

Liquid Leaks

The PEEK version of the AD20 is plumbed with 1.60-mm (1/16-in)
PEEK tubing and Dionex ferrule fittings (P/N 043276) and 10-32
fitting bolts (P/N 043275). For tightening requirements, refer to
Installation of Dionex Ferrule Fittings:

Cleaning the Cell

Film deposits on the cell windows cause excessive baseline noise
or high absorbance offset.

1. Disconnect the liquid lines from the cell in and out connections.
2. .Connect a luer adapter to the cell in connection.

3. Using a syringe, flush the cell with a succession of deionized
water, acetone, and 3 M HNOzs. Finally, flush it again with
deionized water.

4. Reconnect the cell inlet and outlet lines.
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5.3 Removmg Trapped Air from the Cell

Air trapped in the cell may cause regular puisatlons of the
baseline. In-addition, trapped air bubbles may cause random -
-noise and low readings. The trapped alr may result-from air that _
was introduced in the columns duri mg 1nstallat10n, or from -/

: eiucnt eutgassmg :

_To remove persistent bubbles and avmd outoassmg install an inert
_'-backprcssmc regulator {PEEK regulator, P/N 046480; stainless steel
—regulator, P/N 039760) The cell backpmbsure should not cxueed

1.38 mPa (200 psi).” : :

An altema‘uve is to m%tall a backpressure hne ThlS increases the

cell backpressure, thereby shrinking bubbles and allowing them to
 pass-more easily through the cell.:Install a _1ength of 0.25-mm

(0.010-in) 1D tubing (P/N 042690), with fittings on both ends; after

the cell outlet. The backpressure line should be 1 meter long ata _

flow rate of 1.0 mL/min, 2 meters at 0.5 mL/mm ete. Use'a union
: (P/N 042627) to connect the backprcssurc ]me to the waste hnc :

: Do not pump eluent through the column at"a ﬂow rate -
" much faster than normal overpressunzat:on will damage .
; - the column. S S . _ _

CAUTION

5.4 Replacing’t’he-Main Powei' Fuses
1. Tum off the AD20 main power switch. Dlsconnect the main -
power cord from the AD20 rear panel :

2. The fuse holder is part of the main power receptacle on the rear.
panel {(see Figure 5-1). A recessed lock s located on each side of
the fuse holder. Use a small screwdriver, or your fingernails; to
push each lock toward the center to release it. The fuse holder -
will pop out about 0.16-¢m (1/16 in) when the locks release. -
Repeat the process for the other fuse lock. When both locks are
released, pull the fuse holder straight out of its compartment. = -
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MAIN POWER
RECEPTACLE

NSERT
SCREWDRIVER
AND TWIST TO
RELEASE

(EACH SIDE} l

LOCKING |

,.KEY\,\\V LOCKING SPRING

i

|

FUSES {2)

SPRING FUSE HOLDER

FUSE HOLDER (SIDE VIEW)

Figure 5-1. .Main Power Receptacie

3. The holder contains two fuses. Replace these with new 3.15 amp
fast-blow IEC127 fuses {P/N 954745). Dionex recommends
replacing both fuses, even though only one may be open. The
other fuse has been stressed and could fail even urder normal
operation.

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

5. Reconnect the main power cord and turn on the power.
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55"

Replacmg the Deuterlum Lamp

1.

““Turn off the deuterium Iamp from the AD20 front pancl or from

the PeakNet Run program. You may leave the detector main

Spower.on,

SR : The lamp housing may be hot to the touch, especially .
. - when the lamp has beeén operating at the high power

'+ setting. Allow 5 minutes for the lamp- housmg to cool .

: CAUTION “before contmumg

' _2.

REUSE DS

Open the door to the AD20 electronics: chassm Disconnect the

G=pin UV lamp connéctor from the P10 card (Figure 2-3).

:_Opcn the door to the AD20 optical chassis. Loosen the drawer
lock (see Figure B-2) and pull open the drawer to the first stop.

‘DO NOT PULL THE DRAWER ouT FURTHER THAN
'HALFWAY :

Loosen. the thumbscrew in the deuieritm 1amp clamp and pull

the clamp-away from the iamp mountmg tube.

Hold the lamp by the top; rock it gently back dnd forth to loosen L
it from its socket, and pull the lamp straight up and away from

the optical bench. 'As you do so, note the yellow arrow on the

L Jamp. When the lamp is ¢orrectly installed, this arrow 18 dhg,ncd
~witha locatlno pin in the 1amp socket

While hoic‘hn0 the clamp open;-align- the yeliow arrow on th(, '
new deuterium lamp (P/N 045230) with the locating pin in the
lamp socket and then gently push the lamp mto the socket

“When the lamp is fully scated ﬁngertlghten the thumbscrew m :
the lamp Clamp - :

g _Reconncct the UV lamp connector to the PIO card ‘Push-the -
~optical chassis drawer back into the detector Make sure the lamp
~cable is routed through the slot prowded for Ca‘oles and-that it is - |

not pmched by the drawer.

Close both of 1he doors on the front of the ADZO

56
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NOTE :
If you turned off the AD20 main power before replacing the lamp,
skip Steps 10 and 11. The lamp will be recallbrated when you
turn on the detecu)r power agiin.

10. Select Local control. Set the deﬂterium' lamp to High. After

1

turiing on the lamp, wait 1 -minute for it to warm up:

" Gio to the DIAGNOSTIC TESTS screen and select UV CAL to

initiate recalibration of the deuterium lamp. When calibration 1s

. cc)mplete the detector is ready for normal operatmn

5. 6 Replac:ng the Tungsten Lamp

1

Tarm off the tungsten Lm]p from the AD20 front panel or from
the PeakNet Run program: You may leave the detector main
power on.

. : . The Iamp housmg may be. hot to- the touch especially
when the lamp has been operatmg at ‘the high power

setting. Allow 5 minutes for the lamp housmg to cool

CAUTION before contmumg

2

Open the door to the ADQO electromcs chassis. Disconnect the
Vis lamp connector from the PIO card (Flgure 2-3).

Open the door to the AD20 optlcal chassis. Loosen the drawer
lock (see Figure B-2) and pull open the drawer to the first stop.
DO NOT PULL THE DRAWER OUT FURTHER THAN
HALFWAY.

Loosen the tungsten: lam'p'thumlﬁs'orews and pull the mo'un’sing -

assembly away from the rear of the optical bench.
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5.

Using a Phillips screwdriver, remove the screw securing the

tungsten lamp assembly to the socket and r'ein'ov:c the assembly.

The termmals in the lamp socket are sprmg-ioaded to
clamp the leads -of the lamp to the body of the socket. Be
~careful not to damage the lamp: S

IMPORTANT

6.

While holding the mounting assembly by the lead wires, with
one thumb and index finger pressing against:the back of the -

- ‘mount (to pull on the socket lead wires); insert the new tungsten

10.

11
12,

3.

lamp assembly (P/N 045230) mto the socket

Reéinstall the P}n]llps screw thdt secures the new lamp to thc '

: mount

Attach the mounting bracket to- thc optmal bcnch and tighten the
thumbscrews that secure it into place. Dress the tungsten lamp

Jead wires to the rear of the drawer, away from the right wall. ;

Reconnect the Vis lamp connector to the PIO card. Push the
optical chassis drawer back into the detector. Make sure the lamp

“cable is-routed through the slot prov1ded for cables and that it 1s

not pinched by the drdwer

Close both doorq on the front of the ADZO

NOTE
I you turned off the AD20 main power before’ replacmg the lamp, -
skip Steps 11 and 12. The lamp will bhe recallbratcd when you -
turn on the detector power agam : .

Select Local control Set the tungbten 1amp to H1gh After -
turnmg on the lamp, walt 1 minute for it to warm up.

Go to the DIAGNOSTIC TESTS screen and select VIS CAL to
initiate recalibration of the tungsten l&mp '

‘Reset the elapsed time for the lamp to zero on the ELAPSED
: TIME screen. The detector is now ready for normal operation.

5-8
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A1 Electrical

Main Power

~ Fuase

Analog Output

A Specifications

90 to 265 Vac 47/63 Hg 150 W Max 100 W typical.-

" The power supply is auto- scnsmg and 1equ1res no voltage
adjustment.

Two 3.15 amp iast blow TEC127 fuseq (P/N 954745)

Use1 -s€ cctable iuil scale output of 10, 1()() o1 10()0 my

A2 'E'n'vironmehtai

.()pefating
~Temperature

: Operati.ng
L Humidity

A3 Physical

Dimerisions -

‘Weight

10 °C 10 40°°C (50 °F t0 104 °F)

- 5 10 95% relative h’umidity_(ﬂox’lucondensing}

225 e Wx33.5 cm Hx 42,0 em'D
(8.8 inWx 13.1inH x 16411 D)

6 em (2.411) é]ear‘e‘nhce’_required behind the detecior

136 kg (30 Ibs)

A. 4 Dlsplay and Keypad

- Display

Keypad '

.quuld cry@ta dlsplay with '1djustablc backhc’htmg

26 bumms for enter ing commands and numcrlcal Valucs tor

sereen pdramctcrs
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A5

Detector |

Optical Sys{cfn

 Light Sources

Wiwelength
Range

Wavelength
T Aceuracy

‘Bandwidth

Absorbance’ '
Range

“-Autozero

. Capability

“Autozero
Accuracy

. Noise

- Drift.

Filter Rise
: Time

Analog O'u'tput -

Range

Local -
Operation =

Remote -
Operation

Dual-beam, flei optw bcamsphtter and ¢ concave ho ograplnc

"o diffraction grating

Deutcnum lamp (30 W) for ulira\qoict spectrum dnalyms .
tungsten lamp (10 W) for visible speclmm analysis

]90 16800 nm'vanablc; continuous in ] nin steps

+ 1 nm

& nm”

D]scrctc scttmgs of 0. OO] -0.002;.0.005,.0, 01 O 02,°0.05, O 1,

0.2,0.5,1.0, and 2.0 AU .

2 AU

100 pAU

< 10 pAU peak-to:peak at 254 nm, 2: sccond I’le time,
ﬂOWlng deionized Walel ' T . :

< 100 ;JAU/hour (after Warm'—up")

< ]OO'HAU/“C (aftcir war'm«up).

Diserete scttmgs of 0.05, O 1 0.2, 05 1 0, 2.0,5. 0 or:-10.0
seconds

Dlscrete settirigs of 0 001, 0.002, 0. 005 0 01,0.02, 0.05, O 1,

_02 0.5,-1:0, andZOAUFS

Front panel controls and dzspiay status of all fun%:tion'é :

Four of the seven AD7O mncataons can bc: controllud via TTL
or Relay (,omacts -
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DX LAN
Operation

K (Optional)

_A 6 Flow Cell

Cell Bodw 5

Voiume and
~Optical Path

Length-

Maximum

Operating -

Pressure

: Chemical
Compatibility

- Al functions controlled by PeakNet Software on a PC, when

connected to the’ADZ0 via the Dionex DX LAN interface

PEEK

Standard boré cell, used with 4 mm (0.016 in) columns: 9 1L
volume, 10 mm (0.002 in) optical path length

Narrow bore ¢ell, used with 4 mm (0.016 ih) and 2 mm

~(0.008 in) columns: 7.5 pL volime, 6 mm (0 GOZ in) optlca
‘path length :

Microbote cell, used wnh 2 mm (0 008 in) columins: 2 5 pL

“volame, 3 ‘nim (0.01 m) optical pith length

1.38 mPa (200 psi) with a heat s.xchdngcr 3.45 mPa (5()0 psi) -

‘without a hea‘[ exchal}ger

The use of a base rstrongcr than 0.1 M is not zem nmcnded as

it w111 eteh the silica wmdows

A7 Heat Exchanger

s Coéi for 2 mm
Columns

Coil for 4 mm

Columns

_VQIume of 20 uL; dispersion of 2.2 jilat 1

Volume of 60 "uL;. digpersion of 5.3 uL at

Omb/min oo

1.0 m'L'/min

Do¢, 03485303 "4/95
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Installation . ... ... ... 0 000 B6
B4 Power ... . B
B42 FlowCell . ... ... .. ... .. BT
B.A43 Heat Exchanger ... ... ..... ... ‘B9
B44 WasteLine .. .. ............. B9
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B e Installation R

B 1 Fac:htles Reqmred

‘s~ Make sure the AD20 mstailatmn site mieets the elccmcal and
: environmental SpSClﬁC&thﬂS hsted in Appendlx A :

e Install the AD20 on & Sturdv table or Workbench at a hewht that
~ ensures convenient viewing of the front panél display. '

. AHOW at feast6.cm (2.4 m) Glearance behind the detector for
power connections and ventilation: Room air is inducted into the
detector to cool the electronics and dissipate the heat. generated

by the lamps. Do not obstruct air flow to the rear of the detector.
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AD20 AbSor_ban’Ce Detector

B.2 System Configuration i _ _
Disnex DX 500 modules are dcsngned to be stacked on top of each
other, up to a maximum height of four units (sce Figure B-1). The
AD?20, for cxample, is two units high. Stackmg:, the interlocking
modules creates a compact system that requires a minimal amount of
bench space; it also allows the length of tubing and cable :
connections to be minimized. All cables are routed through the front
~slots and rear chases under the modules. '

: NOTE - : s
The  Ship Kits for the DX 500 pumps and chromatography
modules contain a shoe (P/N 046478) and twao ties (P/N 046476). .
These items help secure the AD20 to other DX 500 ‘modules,
preventing the modules from tilting or sliding apart. Installation
of the shoe and ties is optional; for installation instructions, refer -

" to' the pump or chromatogiaphy modiile manual.

i i
| ¢ - Opfionat -
£0f Eivent . |} - Detector -l
B ;1 Organizer | P
e e - AD20
| . .
| Detector . CTD20 or ED4Q
1R . Detector
R I eEh
Chromatograph’
l Oveg . GPAG o IP2G
| Pump #2 b E Pump
1 ;
[
i

‘Figure B-1.--Recommended DX 500 System Configuration
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B » Installation

B.3 Unpacking

When  moving or ‘carrying the ‘AD20, lift only from the
bottom or side of the detector. Lifting with the front panel
door will damage the door hinges.

CAUTION

1. Carefully remove the AD20 from its shipping container, using
the lift strap. Be careful not to tip the detector forward.

2. Open the door to the optical chassis (the lower unit of the AD20
enclosure). Loosen the drawer lock (see Figure B-2) and pull
open the drawer to the first stop.

3. Two bolts clamp the optical bench to the optical chassis drawer
(sce Figure B-2) to prevent shipping damage. Loosen the screw
on-each shipping bolt:three turns. Note: If it is cver necessary to
reship the detector, remember to first retighten these screws.

[BENCE RETAINERS @)
/ ~UV LAYP ACCESS

VIS LANMP ACTESS S

= DISEN SHIPPING
FRICKR 10 0P

Figure B-2. - Optical Bench Shipping Bolts
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'AD20 Absorbance Detector

4. Remove the bl.ock of packing material in tlie'opficél' drawer. Save
the shipping container and all packing material in the event that
the detector needs to'be sh;pped again. :

Do not turn on the detecton unless it is at room temperature (10

71040 °C or 50 to 104 °F).'If the detector is:moved from a cold
environment (outside in winter) to'a warm environment (heated
rooim) allow-at least 1 hour for condensatmn to ‘evaporate before
trning on the power.. -

SII

B.4 lnstauatio'n

B.4.1 Power Lol 0 e ]
You can control power to thL AD2O from the main power |
switch on either the ED40 or, if present the LC30

- Chromatography Oven. In either case, no adjuqtment is7
- required to select the line voltage :

“For on/off control from the ADQO Lonncct the modu}al powcr
cord (IEC 320 C13) provided with the AD20 from the main
power receptacle on the AD20 rear panel. (Flgure B-3)toa-
grounded, single-phase powe1 source

The LC30, when plopcrly cotmected to othcr modules in thc
B chlomatographac system. can function as the main power
source forthe systen. The LC30 Shlp Kit provides 1EC
' JUalG] power cables (P/N 960748) for this purpose. Connect
a jumper cable from the AD20 main power receptacle to-one-
of the four 1EC auxiliary receptacles on the -LC30 rear panel.’
Leave the AD20 power switch on continuously and use the
~LC30 main power switch to turn the detector on and off. -

_ SHOCK HAZARD—To avoid electrical shock, a grounded
. receptacle ‘must be used. Do not operate or connect to
AC power mains without an earthed ground connection.

WARNING
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B » [nstallation

DX LAN
Connectol

Upper Chase
(TTL & Ralay
Lines)

i - Fuse Holder

WMain Power
Receptacle

pasto Linos L
ol

Figure B-3.- ADZ0 Rear Pane!l

Operation at AC input levels. outside -of the operating
voltage specified range may damage the detector.
CAUTION

B.4.2 Flow Cell

.- Thread the cell onto the photodiode. Be careful not to
touch the cell window. If you accidentally touch the
window, clean 1t-with denatured dalcohol and a clean tissue.

2. The tubing used for cell connections depends on the length
of the optical path:

s - For standard bore (10 'mm) and narrow bore (6 mm)
cells, 0.25-mm (0.010-in)-ID tubing is recommended.

* For microbore (3 mm) cells, 0.125-mm (0.005-1n) ID
tubing may be used.

Doc. 03485303 - 4/95 B-7




AD20 Absorbance Detector

3. Attach the outlet line to the top of the cell and the inlet

line to the bottom of the cell. For éasiest access, the outlet
tube fitting should angle toward the beamsplitter mount,
and the inlet fitting should angle toward the photodiode.
Connecting the inlet tubing to the bottom will help prevent
air bubbles from being trapped in the cell.

You are now ready to mount the cell on the angled face of
the beamsplitter. This orientation minimizes dead volume:
For trace-level analyses, mount-the cell on the left side of
the beamsplitter. For other applications, you may mount
the cell on either the right or:left side:

After docking the cell to the optical port, align the cell
square with the beamsplitter, with the cell latches ¢lear of
the latch pins, and twist the cell slightly while pushing it
onto the face of the beamsplitter. (The optical bench may
move slightly, as it is shock-mounted.)

If the cell outlet connection provides some restriction,
thereby generating a small amount of backpressure, bubble
formation will be minimized. An inert backpressure
regulator {(PEEK regulator, P/N046480; stainless steel
regulator, P/N 039760) or a backpressure line consisting of
100 ¢cm of 0.25-mm {0.010-in) ID"capillary tubing is
recommended for this purpose.

Do not-use normal phase or chlorinated solvents with

C PEEK components, as these will damage the flow cell.

IMPORTANT
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B « Installation

B.4.3 Heat Exchanger

Operating at backpressures greater than 1.38 mPa
(200 psi) will damage the heat exchanger. Forapplications
that require extremely low dead volume, or have very high

CAUTION ' backpressure after the detector, you may bypass the heat
exchanger.

The heat exchanger assembly is mounted . immediately below
the flow cell. Connections to the heat exchanger are made at
the manifold. Connect the cell inlet to either port-of the
manifold.

B.4.4 Waste Line

Connect the leak drain tube to the rear of the optical chassis
drawer, near the base. Place the free end of the tubing in an
approved waste container below the bench level.

B.4.5 Detector Output

The recorder connections are accessible in the electronics
chassis.

Connect a recorder or an-infegrator to the 3-pin connector on
the SP1 analog output, using the twisted wire (P/N 043595%)
and connector (P/N 921186) provided in the AD20 Ship Kit.
The connector pinout is as follows:

Pin 1--Signal +
Pin 2 Signal -
Pin 3 Chassis ground
(some installations may require a grounded shield)
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AD20 Absofbéhbe Detector

- B.46 ReialeTL Control

- SHOCK AND FIRE HAZARD—Inputs and outputs are not
- rated . for connection to 'AC -mains power. DO -NOT
~ ‘CONNECT TO 100, 115, 220, 230 OR .240 VAC POWER
SOURCES FIRE OR ELECTROCUTION MAY RESULT
WARNING - : _
The ADQO Shlp Klt includes eight 2 pm connectors=-4 input
and 4 output. You can attach individual wires and twisted =~
pairs to these plugs. Strip the end of thé wire(s), insert into
the plug, and use a screwdriver to tighten the plug locking
screw. For connector locations, refer to the labei on the ms1de -
of the door to the electronics chassis.

‘Connections 1 and 2 can be programméd to switch any
low-voltage control. The switched current must be lc,ss than
200 mA and 42 V peak. :

The table below describes the pmouts for the Relay/TTL

.connectors
g Connector_ Pin. - Description
Number -~ _Number o
Relay 1 . 1 and 2 - Solid State Relay Contacts Out
Relay 2 ~1and 2 ~Solid State Rela‘y Comaclg Out :
Relay 3 I TTLOw (1 ka pull up 1o +5, 100 mA sink)
2 Ground
S Relay 4 BT Uy TTL Om (l kQ pull up to +5, 100 mA %mk)
. 2 “Ground
- Relay 5 1 Input TTL'1
S 2 ~Ground -
~Relay 6 I Sdnput TTL 2 200
2 " Ground :
Retay 7 7001 Triput TTL 3
S A _ Grouhd_
Relay 8 -~ 1 S nput TTL 4
2

Ground
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B « Installation

- TTL inputs 1, 2, 3, and 4 (relays 5 through 8) in the _
*preceding table can'be used to control the following functions:

.

.

. CAUTION :

OFFSET Reco.rder _
HOLD/RUN Pro.gral.h
UV LAMF ONOFF
TUNGSTEN LAMP ON/OFF
" METHOD NUMBER INCR
_METHOD NUMBER DECR
MARK Recorder .~ o
“Increase Recorder R'AN'G.EXIIIO o

- See-Section (C.1.7 for setup .ins_tructib'ns}

The relay output, TTL output, ahd.TTL inputs use the'same

" style of connector.-Connection of relay loads and their : '

power sources to the TTL outputs will damage the TTL
output stage. If the relay load ¢an source more than-200

mA at 5V or higher, damage to the CPU module may result.

Doc.034853:03 4/95
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ADZ20 Absorbance Detector

B.4.7

VAN

IMPORTANT

VAN

CAUTION

DX LAN Network Connection (Optional)

In order for the AD20 to communicate with PeakNet
Software; you must install-a detector interface ‘card

(P/N 044196) in the AD20 and connect the DX LAN cable
(P/N 960404) to the DX LAN connector on the AD20 rear
panel.

STATIC—The AD20 electronics are not user-serviceable
and the detector 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 detector, turn off the main power
before installing the interface card. After confirming that
the LED on the CPU card is off (not green or red), unplug
the power cord from the mains. Do not rely on the front
panel power switch actuator.

Remove the TTL/Relay plugs from the connectors at slot
4, the SP card. Refer to the label on the inside of the front
door for the card location.

2. Disconnect the 60-pin ribbon cable from the AD20 front

panel. Close the tilt panel to expose the connector-and its
ejector latches. Remove the cable by opening the ejector
latches.

3. Using a screwdriver as a lever, open the white ¢jector latch

at the bottom of the CPU card. Remove the CPU card,
cable, and Relay card as-a single unit.

4. Insert the detector interface card (P/N 044196) into slot 4.

Shide the card to the rear. Verify that the BNC connector is
aligned with the hole at-the rear and the card is aligned
with the connector. Press firmly on the card until it mates
fully with the connector on the rear pancl.

B-12

Doc: 034853-03 . 4/95




B e« [nstallation

IMPORTANT

8:

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
front panel. The header and connector are key-polarized
near the center. The ejector latches should be partially
open to-accept the cable connector.

If the detector 1s thelast module in the network to-be
connected, install a‘terminator plag (P/N-921034), shipped
with PeakNet Software, on the remaining port of the BNC
tee connector. If this is not the last-module, conncct the
cable from the next module to the BNC tee.

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

Connect the DX LAN cable (P/N 960404) to the DX LAN
connector.

NOTE
If necessary, a 15-méter (50-ft) DX LAN extension
cable (P/N 046016) is ‘available from Dionex.
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C ¢ User Interface

This appendix illustrates and describes all of the screens available

for display on the front panel of the AD20 Absorbance Detector.

There are two'categories of screens: operational and diagnostic (scc

Figure C-1),

e Operational screens enable you to create, edit,.and run methods
that control detector operation, and to select default parameters
for the detector.

e - Diagnositic screens provide access to AD20 diagnostic
information and tests.

MENU of
SCREENS

Operational Screens

|
0 I I S EE S BN

MOCULE ANALOG Gt | THME DIAGNOUSTIC

MAIN ceETAIL ! .
{ SCREEN SCREEN. | | METHOD SETUP SETUP {chncv i MENU
METHOD
EXTENSION |
Diagnostic Screens
1 2 | 3 ] 4 l 5 6 ‘ 7 ‘ 8 3 l
sowez-u2| | £LAPsED ANALES ©X LAK kevpoaro | | BrABROSTIC | LEAK CAL SIGNAL CHLIBRATE
SCRIEN TIME STATUS EYRTUS TEST YESTS 3 ZTATLS STATISTICS CO CELL
Figure C-1. AD20 Menu Structure
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ADZ20 Absorbance Detector

C.1  Operational Screens

C.1.1 Menu of Screens

The MENU of SCREENS provides top-level access to the menu

structure.

| MENU of SCREENS

| 1 MAINSCREEN 5 MODULE SETUP
2 DETAIL SCREEN 6 ANALOG OUT SETUP
3 METHOD 7 TIME FUNCTION IN
4 8 DIAGNOSTIC MENU
Help MeSsage o

Figure C-2.-Menu of Screens

There are two ways to select a screen from this menu:

e - Use the cursor directional buttons to move the cursor to
the field containing the screen number and press Enter.

e Press the number button on the front panel keypad that
corresponds to the screen.

To display a brief description of each menu, press the Help
button.
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C s User Interface

C.1.2 Main Screen

The MAIN screen displays active data in large characters to
make viewing easier from a distance.

. WA \ ELENGTH 254 nm -
W
+0.3197 & wii¥ .
. AU RAN,GE 1.0 AU
LOCAL METHOD 05 123.45 MIN
Help Message
Figure C-3.-Main-Screen
WAVELENGTH Displays the selected wavelength {nm) for the

absorbance determination. The wavelength is
selected uysing the front panel keypad, by a
method, or by remote controlvia the DX LAN.

o UV Lamp—190 to 380 nm
* VIS Lamp—381 to 800 nm

Selecting a wavelength docs not control the
lamps; you must turn‘the lamps on and off as
required.

AU Displays the measured absorbaiice. ”Absorb-
ance measureinents are made relative to an
internal offset, which is determined each time
the offsét auto zero function-is activated.

UV (Lamp) The deuterium lamp has three settings-——OFF,
LO; and HI. The lamp starts after'a 20-second
warm-up period, but requires | hourto
stabilize. Measurements madeé during the
warm-up period will drift. The deuterium lamp
may be set by Local or Remiote inputs.

Dot. 034853-03 -4/95 C-5



ADZO Absorbance Detector :

© VIS (Lamp)

: RANCE-

: Control Mode
MIN

The tuﬁgstcn lamp has threc scttings¥—0FF LO,

and Hi. The tungsten 1amp may bé sét by Local -

or Remote IAputs.

There are cleven discrete settings for the

< analog output:(recordery range—-0.001; 0.002,

0.005,0.01;0.02,0.05,:0.1,0.2,70.5, 1.0, and
2.0 AUFS.:Scethe description of the ANALOG -

~OUT SETUP screen:for. addmona analog

{recorder) Settings.

- Setsthe dctcctm to Local or Rcmotc control

Shows the mcthod clock eiapsed tinie, initial -
conditions, ot i§ blank. Thig valoe can'be

‘edited. When ‘you entér a new clapsed time,
the miethod settings correspondmg to the new -
~time take effect. : :

C-6
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C » User Interface

C.1.3 "Detail Screen

The DETAIL screen containg all-the fields on the MAIN screen,
as well as the TTL and Relay fields and fields to control
absorbance. Refer to the MAIN screen for a description of
fields that are common to both screens.

DETAILSCREEN. =
OUTPUT -0.00001 AU - UV ON TTL1 0

OFFSET 0.15482 AU VIS OFF  TTL2 1
TOTAL 0.15481 AU RANGE 0.001 AU RLY11
4 . RLY2 0

 WAVELENGTH 254 nm
LOCAL ~ METHOD 05  123.45 MIN
Help Message

Figure C-4.Detail Screen

OuUTPUT The output-absorbance measurement is made
relative to ‘an internal offset which is
determined each time the auto zero function is
activated.

OFFSET The display offset may be setup in one of two
modes—background compensated or
uncompengsated. The uncompensated ‘offset
may vary from 0.1 to 0.6. Values greater than
this ‘may indicate problems with the elueit or
th¢ operating wavelength. Background
compensation allows this value to be zeroed.
For more information; see the OFFSET ZERO
CALIBRATION screen.

TOTAL The sum of the current absorbance output-and
the absorbance offset.

TTL1 Provides TTL control of accessories. Ina

TTL2 method, these values occur according to the
method timing: In keypad control, sélect on
(1) or off (0).
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ADZ20 Absorbance Detector

RLIY1 Provides relay contact closure control of

RLY2 dccessories. Jna meéthod, these values occur
according to the method timing. In-keypad
control, select on (1) or off (0).

METHOD Selects the method number (0 through 99) 10
run.

Doc, 034853-03 + 4/93




C o User Interface

C.1.4 Method

A method consists of a series of timed steps. Each step has a
set of parameters associated with it.

Initial conditions are applied when a method is invoked. A
lower case v next to the last step on the display indicates that
the method contains more steps.

Blank fields denote no change from the previous step. The
Delete button blanks the field.

METHOD

INIT 250
0.00

0.02

4.00 v

EDIT 33 SAVE TO 33 RUN 25

- . ITL RLY
TIME nm RANGE AU OFFSET MRK 12 12
, 00 00
* *,’ B :
11

Help Message

EDIT

SAVE TO

RUN

TIME

nm

Figure C-5. Method Screen

Specifies the method aumber (0 through 99) to
edit.

Specifies the method number (0 through 99)
the current method should be saved to.

Specifies the method number (0 through 99) to
run. The Hold/Run button controls running
the method.

Specifies the start time for cach 'step. Times
are sorted in chronological order. If you edit a
method while it is running, the run time will
appear above this field.

Sets the wavelength in nanometers.
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ADZ20 Absorbance Detector

RANGE

OFFSET

MARK

TTL

RLY

Sets the range.

Storés the offset value: The baseline is set by
subtracting the offsct ‘measured when this step
executes from all subsequent measurements.
An asterisk (*) indicates that this toggle s set.

Sends a positive pulse to the analog output
{recorder) as an‘event marker, An-asterisk (*)
indicates this toggle is set.

Sets TTLI and TTL2 to on (1) or off (0).

Sets RLY 1 and RLY2 1o on (1) or off (0).
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C e User Interface

C.1.5 Module Setup Screen

The backlight intensity, key beep, and error beep are
configured from the MODULE SETUP screen.

'Help Message

MODULE SETUP

Figure C-6..Module Setup Screen

DISPLAY PANEL
BACKLIGHT

KEY ACTUATION
SOUND

ENTRY ERROR
SOUND

Sets the display panel backlight to LOw,
MEDIUM, HIGH, or OFF . After 2 hours of
inactivity from the Keypad, the backlight is
automatically turned off. Press any button to
turn the backlight on.

Toggles the keypad touch sound. When this
option i selected, the detector sounds a beep
(880 Hz) when a button is pressed.

Toggles the errar sound. When this option 1§
selected, the defector sounds a beep (440 Hz)
when-an‘invalid entry is made.
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ADZ20 Absorbance Detector

C.1.6  Analog Output Setup

The ANALOG OUTPUT SETUP sCreen contains parameters for
setting the analog -output for accessories such-as a r¢corder or

1ntegrator.

Help Message

_ ZEROPOSITION:
VOLT_ ,,FULL-SCALE,T . 1 oo |

~ RISETIME:  1.00 sec

POLARITY. s

% FULL- -SCAL

Figure .C-7. Analog QOutput Setup Screen

OUTPUT

ZERO POSITION

VOLTS, FULL-SCALE

RISE TIME

POLARITY

Sets the analog output to one of thefollowing:
OFFSET uses the offset zeroed output level
value; ZERO sets the offset recorder output to
zero, and FULL -SCALE sets the output to the
full-scale setting;

Sets the analog (recorder) offset Tevel (0 to
100%).

Sets the full-scale voltage'to-1.0,.0.1, 0r 0.01
volis.

Sets the rise time t0-0.05, 0.1,-0.2,0.5, 1.0,
2.0,75.0,70r 10.0 seconds. Rise time isa
measure of how quickly the detector responds
to-a change 1n signal. The filter is'a Bessel
filter for optimal noise rejection and low
signal distortion.

Deterniines the output voltage polarity.. The
output i typically set to positfive polarity.
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C s User Interface

C.A.7 Time Function In

Figure C-8 shows the TIME FUNCTION IN screen. Four input
TTL controls may be assigned to the time input functions.

Use the Select buttons to-assign TTL1 through TTL4 to any
four of the time functions. TTL input ports can also be
assigned to the INCR and DECR ficlds to increase or decrease
the method number.

TiME FUNCT'ON IN MOD

«;,HOLDIRUN
LAMP OFF/ON: ,' ;
METHOD NUMBER iNCR TTL 4 DEC_;,)f
MARK: TTL - -
RANGEx10: TTL -

Help Message

Figure C-8. Time Function in Screen
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C.2  Diagnostic Screens

To access the ' AD20 diagnostics, select the DIAGNOSTIC MENU from
the MENU of SCREENS. While a diagnostic scréen is displayed,
pressing the Menu button returns you to the DIAGNOSTIC MENU.

From'the DIAGNOSTIC MENU, pressing ‘Menu returns you to the
MENU of SCREENS.

C.2.1 Diagnostic Menu

Figure C-9 shows the DIAGNOSTIC MENU. The nine menu
options are explained in detail in the following sections.

 DIAGNOSTIC ME!
1 POWER-UP SCREEN 6 DIAGNOSTIC TESTS
2ELAPSEDTIME =~ 7 LEAK CAL & STATUS
3 ANALOG STATUS 8 SIGNAL STATISTICS
4 DX LAN STATUS 9 CALIBRATE CD CELL

5 KEYBOARD TEST
Help Message

Figure C-9.-Diagnostic Menu Screen

C-14 Doc. 034853-03 - 4/95
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C.2.2 Power-Up Screen

This screen displays the revision numbers for the Moduleware
and BIOS code. It also displays the identification number of
the optional DX LAN interface, if connected.

The AD20 conducts a wavelength calibration test upon
power-up. If test results are negative, a warning beep sounds
and an error message appears.

e If the error message indicates a deuterium or tungsten
lamp failure, test/recalibrate the source from the
DIAGNOSTIC TESTS screen. If the message reappears, notify
Dionex.

o If the error message indicates a UV or visible wavelength
calibration failure, turn off the AD20 power for a few
seconds and then turn it back on. If the message
reappears, test/recalibrate the source from the DIAGNOSTIC
TESTS screen. If this does not eliminate the problem,
notify Dionex.

AD20 ABSORBANCE DETECTOR

MODU I'EWA RE REV nn n '
.  BIOSREV n.n
DX LAN ID# nnnnnn |

Help Mes’sage |

Figure C-10. Power-Up Screen
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AD20 Absorbance Detector

C.2.3 Elapsed Time

Thie ELAPSED TIME screen reports for how long (in hours)
various AD20 parameters have been in use. The status of each
parameter ‘is updated in real time.

”LfPsED'nME

MODULEONf 
BACKLIGHT:
VISIBLE LAMP:

UVLAMP:“;M

Help Message

Figture C-11. Elapsed Time Screen

MODULE ON Reports the total time the detector has been
poweréd up in its lifetime.

BACKLIGHT Reports the total time the LCD backlight has
been on in its lifétinie.

VISIBLE LAMP Reports the total time the tungsten lamp has
been on. To reset this field 'to zero after
changing the lamp, use one of the Select
buttons to display “*” and press Enter.

Uy LAMP Reports the total time the deuterium-lamp has
been on: This field is automatically reset to
zero when the lamp is replaced.
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C.2.4 Analog Status

The ANALOG STATUS screen displays the status of several
analog test points. If a run-is in progress, the status updates
are from the last idle state; 1f no run is in progress, the values

are in real time.

l ANALOG STATUS 4 '

, SAM’P'LE ENERGY - 99.999 nanoAmps

REFERENCE ENERGY:  99.999 nanoAmps
LEAK SENSOR:  9.999 volts
VOLTA,GE ,R,EF,.#,‘L ~.99.999 volts
VOLTAGE REF #2: .99.999 volts
VOLTAGE REF #3: - -9.999 volts

Help Message

Figure C-12.Analog Status Screen

SAMPLE ENERGY

REFERENCE
ENERGY

LEAK SENSOR

VOLTAGE REF #1

VOLTAGE REF #2

Reports the sample intensity. If it is‘not
greater than 5 nanoAmps, it may be advisable
to check the lamps and the operating
wavelength.

Reéports the reférence intensity. If it is not
greater than 3 mancAmps, it-may be advisable
to check the lamps and the operating
wavelength.

Reports the leak sensor voltage. It should be
greater than 1V, less than 4 V, and nominally
25V

Reports the voltage at the +10°V refefence. If
it is not +10 40,1V, the SP1 card should be
replaced:

Reports the voltage at the <10 V reference It it
1snot -10%£0.2 V, the SP1 card should be
replaced.

Doc. 034853-03 4/95
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VOLTAGE RET #3 I.lcp.orts the A/D zéro offsct voltage. If it is not .
: 2 ~1.00 £ 0.02°V, the SP1 card should be” ~
réplaced. - '
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C.2.5 DX LAN Status

The DX LAN driver monitors the network for several types
of possible errors. The detector reads the DX LAN error
counts and displays them on this screen, along with the DX
LAN addresses.-The error counts should read zero. Most
crrors are caused by a defective cable, missing or incorrectly
terminated cable. The DX LAN cable must be RG58U or
RG58AU.

)X LAN STATUS
DFF FF FF FE
DX LAN,ADD, ESS:FF FF FF FF FF_s'F'F

CC LLiSION nnn A,LIGN,MENT':;nnn CRC nnn
BUS WRITE: nnn  BUS READ: nnn  RUNT:nnn

UNDERFLOW: nnn OVERFLOW: nnn RETRY:nnn
Help Message

Figure C-13. DX LAN Status Screen

UNIQUE DX LANID Displays the three-byte DX LAN 1D
programmed into the detector Moduleware (in
HEX). The 1D is unique to the detector and
never changes.

DX LAN ADDRESS Displays the six-byte DX LAN address
assigned by the PC (in HEX). The first three
bytes arethe system ‘assignment and the last
three bytes are the assignment within the

-gystemy;

COLLISION Indicates that 16 unsuccessful transmissions of
the same packet occurred, due to collisions.

BUS WRITE Indicates that a ready response could not be
issued within 2.4 microseconds after the'WR
signal is asserted. This occurs ‘when the
transmit buffer memory is full.
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UNDERFLOW

ALIGNMENT

BUS READ

OVERFLOW

CRC

RUNT

RETRY

Indicates that data from the transmit section of
the hardware buffer memory is not available
for gerial transmission, The DX LAN will
continuc to send out this data framc.

Indicates that 4 packet was reccived with an
alignment error, meaning that there were one
to seven extra bits at the end of the packet.
This usually indicates a collision or 4 faulty
transceiver.

Indicates that a ready response could not be
issucd within 2.4 microseconds after the ready
signal is asserted. This-occurs when reading an
empty buffer.

Indicates that the DX LAN hardware recéive
bufter became full and had to reject a-packet
for lack of space,

Indicates-that a packet was received with a
CRC error. This usually mieans that a collision
has corrupted the packet.

Indicates that a “runt” packet'(one Jess than 15
bytes in length) was received. This usually
occurs after a collision has truncated the
original length.

Indicates the number of retries required to
transmit the last packet.

C-20
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C.2.6 Keyboard Test

You c¢an-conduct-an interactive test of the AD20 front panel
buttons from the KEYBOARD TEST screen. Pressing any front
panel button changes the corresponding button indicator on
the screen 1o reverse video. This-confirms proper operation of

that button.- When you r¢lease the button,

to normal video:

the screen returns

OFFSET RUN/HOLD  UP 2
MARK  RESET ,1  DQWNRl
_ INSERT SELUP
DELETE SEL DOWN.

Help Message

GHT

Figure C-14. Keyboard Test Screen

Doc. 034853-03  4/95

C-21




ADZ20 Absorbarice Detector

C.2.7 Diagnostic Tests

Tests conducted from this screen verify the integrity of the
AD?20 electronics and functions.

Help Message

' ~ DIAGNOSTIC TESTS
UV CAL AT 656.3nm  RDY : OFFSET=
VIS CAL AT 585.0nm  RDY: OFFSET = +¢

_ POWER _PIO  _ VISLAMP
.epU . o8P o UVIAME .
" LAN  _PA OPTICAL - LEAK

Figure C-15,-Diagnostic Tests Screen

UV CAL AT 656.3 nm

Selects one-of three options to test-or calibrate
the deuteriutn lamp at 656.3 nanometers:

RDY-—The diagnostic 15 idle and ready to be
run.

RUN—The diagnostic ‘will initiate a
calibration test of the deuterium lamp.

CAL~<The diagnostic will initiate a
calibration of the deuterium lamp. Wavelength
calibration ‘takes' 1 ‘minute.

At the conclusion of the test or.calibration,
this field changes back to RDY, the offset from
zero that ‘was measured during -the calibration
or test is-now displayed at the end of the line,
and the previously selected wavelength is
restored.

OFF-Disables the wavelength calibration for
the sclected sourcelamp. In the event that one
of the lamips is bad, its ‘wavelength calibration
failure can be ignored and operation Wwith the
other lamp can continue.

C-22
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VIS CAL AT 585.0 nm’ 7 Selects one of thres optiohs to test or calibrate
' : o the tungsten iamp at 585.0 nanometers:
_ 'RDY~The dlﬂgnOStiC is 1dl@ and lcady o be
run. o
RUNTATh(::_dia'gnost_ic Wﬂl initiatc a
calibration fest of the tungsten lamp. -
CAL-~The diagnostic will initiate a "
“~calibration of the tungsten lamp. Wavelength
- calibration-takes | minute,
- “Atithe conclusion of the test or calibration, .
this tield changes back to RDY, the offset from
. zero that 'was measured during the calibration
- -or fest is now displayed at the ‘end of the ling,
~oand the prcwously selected wavelength is™ -
reqtored - '

X 'OFF»—Dlsables the wavekength calibratlon for
“the selected source lamp. In the event that one
of the lamps is bad, its wavelength calibration
© failure ¢an be ignoréd and.operation wnh the
other iamp can continue.

The following tests can be run from the’ DlAGNOSTIC TESTS
screen. Select the asterisk (¥) in the field beside the name of
" the testand pruss Enter to lmmcdldtely begin running the test.
- When the testis comp}ctc the ently ﬁcfd dlspiays either P
(pass) or F (fall)

NOTE o :
These test and  calibration  procedures disturb ~detector
equilibration as the lamps are cycled on'and off, and the optical
system is cycled through its test modes. After tésting, allow the.
system to eq'uilibrate before rcsumirxg operation.

. POWER*ChwkS the +5 +15 and +24 Volt momton on
the Relay card. '

._': ' CPU Checks the mtema1 CPU conf guratlon and
- 'Moduleware checksum. :
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. .-_LANwChecks the conﬁguratmn dnd loop-back of the DX
e LAN hardware. .

e PlO—Checks the mtemai momtor agamst the lamp -
: .Lontrol status: -

¢ SPI—Checks the mltlahzatfon of control reg1stcrs fests
the A/D voltage wfcrenccs and chccks the D/A unit.

s PA—Checks the gain control to the Pre-Amp This test :
requires that the detector have ﬁrst passed the SPI test
. {above). : : e

e VIS LAMP—-Tums on the tungstcn lamp and checks an -
internal PIO monitor. W}th thc optxcal drawel open “the
lamp may be observed. :

o UV LAMP—Turns on the deutcnum lamp and checks an
‘internal PIO monitor. : :

: ';.0' "OPTICAL Checks the filter Wheel posmon and the
. visible zero mder (1f PA passed)

. LEAKMChecks the correct, open mrcu;t or short mrcmt S
; CODdIthH of the leak sensor. :
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C.2.8 ‘Leak Sensor Calibration and Status

This screen reports the status of leak sensor parameters.

LEAK SENSOR CALIBRATION AND STATUS

MEASURED VALUE: 248
CURRENT CONDITION: RDY
CALIBRATION VALUE: 2.50
LOWER THRESHOLD: 2.40

Help Message

Figure C-16. Leak Sensor Calibration and Status Screen

MEASURED VALUE Reports the measured voltage from the leak

$EnSOr.
CURRENT Reports the current {error) conduction of the
CONDITION leak sensor: WET, DRY, or ERR. Error

indicates an open or short circuit: To calibrate
i leak sensor, select CAL and press Enter.
After calibration, the field will revert to DRY,
unless an-error condition exists.

CALIBRATION Reports the value saved when the leak sensor
VALUE was last calibrated.

LOWER THRESHOLD -~ Reports the threshold value below which 4
teak is indicated. This is based on the
calibration value.
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C.2.9 Signal Statistics

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

SIGNAL STATISTICS

INiF”"ZU,T':; n.nnn AU
MAX: n.nnn AU

_MIN: n.nnn AU ,
DURATION: nnn.nn Minutes

Help Message

Figure C-17. Signal Statistics Screen

INPUT The measured data from the cell.
MAX The maximum input data value during the

duration of thetest. This value is updated
every -100 milliseconds. To reset this to the
current INPUT value; press the Reset button.

MIN The minimum input data value during the
duration of the test. This value is updated
every 100 milliseconds. To reset this to the
current INPUT value, press the Reset button.

DURATION The duration (in minutes) of the test. The test
starts- when you display this-screen and
terminates when you exit.,

C-26 Doc: 034853-03 4795




C « User Interface

C.2.10 Offset Zero Calibration

This screen enables you to calibrate the detector zero offsct.

OUTPUT L0ON AU CALBRATON
OFFSEL oottt A VAVELENGTH: 156
TOWL Lo AL SELECTED ,
AVELENGTH: 25 nm
CALBRATO:  0FF

$alp Message

Figure C-18. Offset Zerp Calibration Screen

ouTPuT Reports the measured signal minus the zero
offset vahic:

OFFSET Reports the zero offset value measured during
calibration.

TOTAL Reports the measured signal from the cell.

CALIBRATION Reports the recorded wavelength measured

WAVELENGTH when the zero offset was last initialized.

SELECTED Enter or change the currently sclected

WAVELENGTH wavelength.

CALIBRATION Sclect CAL and press Enter to calibrate the

zero offset value. Select ON and press-Enter
to enable the usc of the zero offset value. The
value will be subtracted from the measuied
value from the cell; Select OFF to disable the
zero offset value.
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"D C'omm"or_if-Mobilé Phases .

DA Propertles of Common Moblle Phases

The composition ofa mobllc phasc affects its UV cutm‘f In general,
" ion chr omatography eluents are mixtures of water and salts sich as
- -Na2COs, NaOH, or HCI. They may also contain acetonitrile or
methanol. Hexane sulfonic'acid and tetrabutylammonium hydrOXIde
are also used for some applications. The UV.cutoffs of these
solvents may differ from those predicted bV Table D-1 on the
- following page: The cutoffs listed in the table’ apply to '
' spectro- quahty grade solvents : :
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" “Solvent o _ UV Cuto'ff'_(nm')"- 'Refract:ivé Index --S_ele_:ctivify Group’

- Acetic acid 208 1370 e Y
Acetone 3300 0 1356 0 VIa
Acetonitile ~~ 190 1341 0 VI
Dioxane 215 14200 T Via
Fthanol S 210 o3
Hexane sulfonic acid 230 ' ' '

(0.005 M} _ _ g
Tsopiopyl Cooes s

Methanol G205 A6 - I
‘Octane sutfonic acid . 730 _ S :

- Sodium carbonate - 210 _
©O1M) |
~ Sodium hydroxide . 217 .

(0 TM)

_ Tetrabﬁtylammonium L2150
“hydroxide
(0.005 M)

Tetrapropylammonium -~ . 195

hydroxide o _ _ S

Tetrahydrofuran - vl ' 1.405 e : il
n-Hexane - 190 A vl
Tolnens -7 s 494
Methylene chloride =~ 233 : w2y
Triethylamine v | PR 1:398 B
Ethyl acefate - 256 3700 VI

Water - E s v

Tébie D-1. Properties of Common Mpbi'le' Phases
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A
AD20 Absorbance Detector -
Control by/of another instrument, 3-13
Dimensions, A-3 .7
- Height in units, B-4
Lifting requirements, B-5
Manual conventions, {-4
Operating Teatures, 1-3
Replacement parts, 5-3
Securing 10 DX 500 modules, B-4
“Self-diagnostics, 3-5
“Shipping requirements; B-6
Shutdown procedure, 3-14
Specifications, A3, A5
Theory of operation, 2-21
Timc'jn'usc, C-16
Unpacking instructions, B-5
Weight, A<3 -~
Analog output settings, A=3 .
Analog test points, C-17
Arrow buttons, 2-35, 2-8 -
Asterisk, C-10,/C-23
Autozero; 47 0

B :
Battery, lithium, 3-14 -
Beep
Invalid enury. C-11
Keypad. 2-5, C-11 - _
Wavelength calibration test, C-15
Beer-Lamberts Law, 2-21
BIOS, 2-13
- Revision number, 3-6,C-15
" Blank ¢ard, 2-12 -
: -:Bo'lts, shipping, B-5

 Index

C

“Cable connections

Routing,; 210"
Cable, DX LAN, 4-8
Extenision ciable, B-13
“ngtallation, B-12
~Specifications, C-19
Terminator plugs, 4-8

:Campbcll, Tan'D.,; 2-22 :

Cards _ o
Lacation, 2-10
" See also Name of card
Servicing 'of,;2-10
Cell, 214
" Air bubble removal, 5-4 -
Backpressure ling, 5-4, B-§ -
Backptessure végulator, 54, B-8
Cleaning procedure, 5-3
Cleaning the window, B-7
Operating pressure; 2-14
Path length, A-S
Prevention of air bubbles, B-8
~Tubing connections, B-7
<o Volume, A-5 )
Circuitry, A/D; C-26

“Colutnns

Cleaning, 4-5 :
Connections to the cell, B-7
'Connecfions to the flow cell, B-7

Control modes, 2:19 :
“See Direct control mode
See Method control mode

CPU card, 2-13 '
‘Lithiurm battery, 3-14

Cursor buttons; 2-8 - -

Cursor movement; 2-5,72-8 - 29

Doce, 034353037 .4/95 -
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AD20 Absorb‘ance Detector |

D

: Dclcélion, photo’metric,Q-Zé .

Detector interface card, 2-10,-2-13

Installation, B-12
Detector specifications, A4 -
Deuterium lamp, 2-16

- Calibration, 5-7, C-22
Lamp does not light, 4-7
Life expectancy, 2-16

. Output waning, 4-4

Replacing, 5-6

Testing, C-22

Time inusé, C-16 - =~

Warni-up period, 4-4

: Wavelength range; C-3
Didgnostic Menu,-C-14
- Didgnostic screens, 2-8
.. Diagnostics, 4-9
Accessing, C-14
Powertup, 3-5 ©3-6
Direct control mode, 2219, 327
Selecting, 2-19
Display : _
Backlight adjustment,-C-11.

Screen cohtrast; 2-4 :

Dwek; Raymond A, 2:22
DX 500 systems
... Enclosures,;2:3

Installation, 2-3, B-4

Manuals, - 1-6

Stacking, B-4 '

. DX LAN card, 2-13 7.
DX LAN network, 2-10° -

Card, 2-13 -~ :

Connector on rear panel, 4-8

Error messages, C-19

Faulty conimunication; 4-8

Identification number,-C-15

Installation;, B-12
Remiote operation; 3-13

Iy

TEC 101014 <0

Electrical spcciﬁcat.ions ‘A3
“Electromagnetic interference (EMI)

Electronics, 2410
Repair of, 53

Electrostatic discharge (ESD), 210

Equilibration; system 44457
Errors-
See Tr oublcshaotma

F

Fields :
Blank,:2-7.
“Reverse video, 2-5

hﬁtm;,s ferrule, 4-4,-5:3

~Flow cell

Sée Cell
Front panel, 2-4
Adjusting the pcmt;cm, 2-4
Front panel buttong ©
‘Description, 2-5 <2-9
“Testing, C-21
Fuses 2-10;:A:3
- Replacing, 54

H :

Heat exchangel 2:15

Backpressure spcmﬁcat;on B9

‘Disposal, 2-15

Pressare; 2415

Nolume, A=5 -
Humidity, operating, A-3

Installation mstruct}ons B6 _
Instdllation site,; A-3, B-3 "

- sIntégrators; 2-17, B9+ o
o cAnalog dutput setting, C-127

21202

. Index-2 .
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Index -

-Keyboard 1est,-C-21 L
Keypad, 2-5 :

L
Lamps; 13
See Deuteriumlamp
See Tungsten lamp
‘Leak sensor, 2-14 - -
Currenit condition, C-25
Diagnostic test, C-24
~Voltage, C-17
‘Leak tray, 2-14
- Leaks.
: Eliminating, 5-3
“Liguid leaks, 3-14
"~ Local mode, 2-17 p
Locked Reémote mode, 2-18

M
'.Maimcnancé_ procedures, 3-14
Mantal ‘conveations, 1-4
Manuals; DX 500,1-6
Menu of Screens, C-4
Menu screens :
Overview, C-3 -1 :
- Selecting options, C-4
~Method clock
“Elapsed time, 3-12
Method control
Changing parameters, 2- ’70

Parameters controlled by, 2-19

Selecting, 2-20,.3-8
Method control mode, 2-19, 3-8
Method steps,:2-20
: - Adding, 3<11 .
Blank field; 329 £3-10 -
‘Chronological order, 3-11
Creating, 3-10
Deleting, 3-11 -
Fiitial ¢onditions, 3-9
“Maximum number, 3-10
Tine 0.0,3-9
~Time field, 3-9".

Viewing additional steps; 3:10°

“ Methods, 2:5,.38

Adding a step;3-11

~Changing, 3-10 «3-11

Creating, 2-20,; 3-9
CDeéleting,3-11

oo Deleting d step, 311

Downloading from PeakNét, 2-18"
Editing, 2:20,-3-10 <317 '
Editing changes take effect, 2-20 .
Numiber in ‘memory, 2°217
Parameters controlled by, 2-19
“:Programining, 220"
Relay control, 3:13
Rinning a‘différent method, 3-13
- “Running a method, 3-12
Saving, 3-10 7 -
Saving changes, 3-12
Step miaximum, 310
“TTL control, 3-13
Mob1 g phases
PH, 34
Prcparatxon 33
Reservoirs, 3-4
UV cutoff, D-3
Modes of control
See also Direct tontrol mode
See also Method control mode

Modes of operation

[ “See Operating modes

S Moduleware, 2-13,:4<9

- Revisionnumber, 3-6,-C:15
Updates; 2-13

'Offsetlevel c-12
Operaiing modes, 217 - 2- 18

Opération
Automiated Lontmi 1-3,72<18; 313
Operational screens, 28 ‘

~Optical ‘chassis, 2-3

Compotients, 2-13
:_Drawer, 2-13 :
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P
Passnation 3.5, 3-14
PeakNet Software, 13, 2-10,.2-13, 2 ]8
“Method downloading, 2-18
Method steps,; 3-10 :
PeakNet Worksiation, 3-13
Photodiodé assembly, 214~ -
Photometric detection, 2-21
PIO card, 2-12 :
S Polarity, C-12
Power supply, 2-9
Service of, 2-11
‘Status, 2-13 i
Power Supply card, 2-11
Power switch, 2-4 3
' Actuator, 2-4-
Power-up didgnostics
< See also Dmg,nostl(,s
- Power=up tésts
Lamp failure, C-15
Wavelength calibration; C-15
Pretamp, 2-12
Printed circuit boards
~See Cdrds
P Johlcnm .
See Troublpshootmf’

R
Rear panel description, 2-9
Recorders R :
Analog output setting, C-12
~Connections, B9
Reference intensity, C- 17
Relay card, 2-13" -, :
Diagnostic test, C-23
Relay control, 3-13
Connections, B-10
Remote mode, 2-18
Repair procedures -
- See Service procedures
Rise time, (-12 :
Run time, C-9 -

S
Safety requirements, 1-4
Samiplé intensity, C-17
Scréen contiast, 2-4
Serécns v
Diagnostic, C-3
Operational, C-3
Screens, diagnostic, C-14
Select buttois, 2-5,2-8

_Service procedures

“Cleaning the ¢ell, 5-3 i
Deuterinm {amp replacemerit, 5-6 -
“Electromic componeits; 53
Fuseireplacement, 5-4 _
Removing tapped air from the celi, 5-4
Tungsten lamp téplacemerit, 5-7
Shoe, B4 :

Shutdown procedure; 3-14 -
Signal processin;, card °

See SPI card 5
SP1éard, 2-12, 47, C417 - C18
Srainless steel syb;ems, 3-5,3-14-

T
Tumpc'faturé operating, A-3 "
Terminator plugs B 1350
Ties,; B4 -
Trace-level andlqu 3:15, 3 4
Cell ingualkition; B8~
Trademarks, 1-2°
Tmubkshomlm, B
AD20 doés not :mtonro 4.7
Backpround absorbance hlgh 4.6
- Baseline drift, 4-5
‘Baselinie nioise, 4-4
Detéctor: does not respond, 43
Diagiiostic tests; 4-9 -
See also Diagnostics
DX-LAN communication, 4-8
- Lamp doés not Tight, 4-7
Péak size, 447
Wavelength” calibration not’ woerg 4.8
TTL control, 313
Absxg,l_ung, functx()ns, 2-17, C—13 :
Configuring logi¢ levels, 2218

Index-4-
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“Connections, B-10 - ' . V .
Tungsten tamp, 2-15 S .
© o Calibration, 5-8,C-23 o) Voltage, full-scale, C-12

Lamp does ot light, 4-7
Life expectancy, 2-15 - 2-16

~Output waning, 4-4 L i . ~ . :
Rq.)l_acing; 5-7 S _ S - Waste line installation, B-9 .
Testing, C-23 - e Wavelength S
Timgin use, C-16 : T o Calibration, 3-5,4:8
Warm-up petiod, 44 - - _ 1 Calibration test, C-15

- Wavelength range, C-5 - S S Selection. 3-3,C45
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