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Preface

The purpose of this manual is to enable a qualified field service engineer to carry out routine

maintenance and minor repairs on the DYNEX Technologies DS2° Automated ELISA System.
In general, the service engineer is expected to make repairs, replace modules and replace
electromechanical subassemblies. Printed circuit boards and a few other components are
typically replaced as major subassemblies.

This manual is provided to complement the DS2° Automated ELISA System Operator’s
Manual (Part No. 91000200). In some instances, references will be made to the Operator’s
Manual.

In some instances, the supplier of the reagent kit will install the unit. Detailed installation
information is provided in Chapter 2 of the Operator’s Manual as well as Chapter 2 of this
manual.

Defective subassemblies may be returned to DYNEX Technologies or your DYNEX
Technologies distributor, where comprehensive repair facilities are available.

The service engineer should contact the local DYNEX Technologies service office for
additional information.
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Warnings and Safety Precautions

Warnings and Safety Precautions

The DYNEX Technologies DS2® Automated ELISA System is designed to meet all relevant
safety codes.

The following information aids in the safe and efficient use of the DS2.

In addition to the warning labels and other cautions previously described in this manual,
consider the following:

1.

Appropriate precautions must be taken when working with biohazards.
Technicians must be trained in the safe handling and clean up of potential blood
borne pathogens. Universal precautions, appropriate hygiene, and
decontamination of surfaces are recommended. Consult the reagent kit
manufacturer for precautions on handling potentially hazardous substances.

Appropriate personal safety precautions must be made when opening and
closing the DS2 cover. A gas spring holds the tension to keep the cover open.
The DS2 cover should be able to be opened 8 inches (approximately 203mm)
without falling. If the cover drops instantly above this height then the gas spring
should be replaced. The cover may creep down slowly from this point due to the
nature of gas springs and this is acceptable. Gas springs will inevitably lose
pressure depending on frequency of use, so it is important for the user to take
note if the cover begins to give way over time and notify the service provider of
this circumstance.

When the cover is up and the run has started, do not encroach upon the work
area unless prompted by the software for user input of materials or manual
intervention.

Attend to error messages when the system prompts and stops. These
messages indicate a need for user action.

Sample tubes must be pushed down in the sample racks to prevent the pipette
module from being obstructed.

Place the sample racks securely onto the DS2. Push the rack firmly towards the
back of the DS2 until the rack clicks in place.

Periodically inspect the sample rack springs to ensure proper tube alignment.
Replace the springs as necessary.

Barcode quality is critical to successful sample tube barcode scanning.
Scanning is in accordance with ASTM E1466-92 defining barcode quality,
position, and orientation of barcode labels. The use of non-standard barcodes or
barcodes with poor print quality may be problematic. Barcode labels should
be applied using a vertical orientation. The barcode label should be
oriented so that it faces out of the opening in the sample rack.

Periodic back up of assay and data files is recommended. Copy the files to a
disk for storage or archive the data on a secure server
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Warnings and Safety Precautions

10. Changes made to assay files may impact the suitability and plotting of data
using the Levey-Jennings control-charting feature.

The service engineer should pay special attention the following points:

11. If any fluid contains an organic solvent, make sure that the laboratory is well
ventilated, so that a build-up of solvent cannot occur. In addition, avoid open
flames and sparks.

12. The system should be plugged into a power line that is connected to a true
ground. Make certain that all internal grounding cables are connected.

13. The reagents, wash solution etc., may contain compounds that may be
hazardous. Always wear safety glasses and protective clothing when working
with the washing solution or when the washer is operating (when testing the
system, it is recommended that deionized water be used).

14. The microplates and the waste solution may contain materials that present a
toxicological, radioactive or biological hazard. If the system is returned to a
DYNEX Technologies service facility, make certain that a "Certification of
Decontamination™ is submitted before working on the unit.

15. Line voltage is present in the Power Supply printed circuit board and lower
voltages are present in other components. If the power must be on during
testing, take care to avoid contacting exposed components.
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Introduction to the DS2° Automated ELISA System

Chapter 1Introduction to the DS2° Automated ELISA
System

1.1 Overview

The DS2°Automated ELISA System (Figure 1-1) is a computer-controlled microplate
processing and analysis system that performs ELISA assays using protocols that are
established via an application program and a personal computer. It is intended for use in
clinical, research and industrial laboratories.

Figure 1-1 D2s” Automated ELISA System

This chapter is designed to provide a broad overview to the system and includes:
e Functional Description and Features of the DS2®Automated ELISA System.
e Steps in an Analysis.
e Major components of the system.
e Introduction to application software.

e Contents of this manual.
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Functional Description and Features

1.2 Functional Description and Features

The DS2° Automated ELISA System is designed to automate each of the steps in an ELISA
assay, including sample, distribution, dilution, addition of reagents, incubation, washing,
detection, data processing and reporting. All operations are performed via an assay protocol.

The DS2° Automated ELISA System has a number of performance and convenience features,
including:

e ESP™ (Electronic Signature Pipetting) for liquid level and clot detection

e Endpoint data analysis to perform qualitative and quantitative data reduction
e Less than 50 second reading time (using dual wavelength mode)

e Less than 30 second reading time (using single wavelength mode)

e On-board self-diagnostics

e Selection of up to six filters

e Single and dual wavelength reading modes

e Small footprint

e A variety of wash protocols can be programmed

e A variety of plate types can be programmed

e Liquid level sensing on waste container, wash buffer container, and sample and
reagent fluids.

e Quick dispense

e Aspirating/pipetting speed can be changed for viscous liquids.
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1.3 Steps in an Analysis

In a typical assay, the operations shown in Figure 1-2 are performed under computer control.
In some cases, two (or more) reagent additions, incubation or wash cycles may be required for
an analytical procedure.

ADDITION OF INCUBATION
SAMPLES, WASHING DETECTION
REAGENTS,
STANDARDS,
DILUENTS,
AND
CONTROLS

Figure 1-2 Operation Steps of the DS2° Automated ELISA System

1. Addition of Samples, Reagents, Standards, Diluents and Controls to the Plates

The automated pipette is used to withdraw the appropriate amount of sample,
reagent, standard, diluent or control from tubes (bottles) that are located in the
workspace and add the liquid to the appropriate wells on the test plate or deep well
strip. Pipetting is performed by custom-designed, disposable pipette tips to assure
pipetting precision and eliminate the possibility of cross contamination.

All movement of the pipette tip, as well as replacement of pipette tips is performed
under computer control.

Incubation

Once the sample, reagents, diluents and standards have been added to each well,
the microplate may be placed in an incubator module that is set to a specific
temperature (from 4°C above ambient to 50°C) for the appropriate period of time.
If desired, the microplate can be shaken within the incubator during the incubation.
Ambient incubation and shaking may be performed without inserting the
microplate into the incubator.

Washing

After the incubation is complete, the microplate is moved to the wash module and
is washed. Strips of eight wells of a microplate can be washed simultaneously.

Detection and Calculation

The absorbance (or reader) module measures the OD (optical density, which is
also known as absorbance) of each sample. The OD is used to calculate the
concentration of the compound of interest for each sample on the microplate. In
addition, QC operations on raw data as well as curve fitting can be performed to
provide the desired results.
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1.4 Major Components of the System

1.4.1 Overview

Note: This section is provided to present an overview of the major components of the
system. A detailed discussion of each component is presented in Chapters 5-14.

The DS2° Automated ELISA System is an integrated system that consists of a number of
modular systems that are controlled via the application software. This section describes each

major component. The locations of the principal hardware components of the DS2°Automated
ELISA System are shown in Figure 1-3.

Reading
Optics

Pipetting/
Washing Area

Wash Head

Barcode
Scanner

Incubator
Door Lever

Sliding

Cover

X Drive
Figure 1-3 Location of Principal Hardware Components
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1.5 Description of Hardware Components
1.5.1 System Cover

The system cover encloses the workspace, arm and pipette module. Dynex recommends that
the cover be closed during operation to prevent the arm/pipette module from accidentally
contacting an operator or bystander.

CAUTION: The system cover prevents accidental contact with the pipette
& module and/or robotic arm.

To open the cover, lift the handle until the cover is in the upright position. To close the cover,
pull down on the handle until the cover is fully closed. The system cover rests on the side
panels when it is fully closed. (Note: when the External Waste Bottle is in use, the cover will
not rest on the side panels when fully closed).

CAUTION: Pinching hazard. Be sure that your hands and fingers are clear of
2 the cover when closing.

Cover
Handle

Cover Resting
Point

Side Panel

Indicator
Light

Figure 1-4: External Components of the DS2 System
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1.5.2 Workspace Components
e X-Drive, Y-Drive and the Z-Drive/Pipette

e Reader Assembly - contains the Incubation Chamber, Reading Optics (under the
Consumables Tray), Shaking Mechanism, and the Pipetting/Washing area (under the
sliding cover)

e Barcode Scanner - reads barcode labels on the sample tubes and the position barcodes
in-between

e Wash Head - simultaneously washes 8 wells in one column of an 8 x 12 microplate

Incubation
Chamber

Reading
Optics

Pipetting/
Washing Area

=T

Wash Head

Barcode Incubator
Scanner Door Lever
Sliding
Cover
X Drive

Figure 1-5: Internal Components of the DS2 System
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1.5.3 Microplate Incubation Chamber

The assay microplate is automatically transported into the incubation chamber, which holds
up to two microplates, during a run when the assay program contains a heated incubation.

During an incubation step, the incubator door is closed by the pipetting arm for temperature
equilibration.

1.5.4 Barcode Scanner

The barcode scanner reads barcode labels on the sample tubes and the position barcodes in-
between. It includes a CDRH Class Il laser barcode scanner.

CAUTION: The vertical barcode scanner has a maximum radiated power
output of 1.0 milliwatt. Do not stare into the beam of the barcode scanner
without appropriate protective equipment (e.g. protective glasses). Obey the
warning label (shown below) that is attached to the on the front of the barcode
scanner.

LASERLIGHTIS EMITTED

AVOID EXPOSURE }
FROM THIS APERTURE
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1.5.5 Pipette Module

The Pipette Module travels in the x-, y-, and z- directions to pipette samples, controls and
standards, dispense reagents, and to perform dilutions. The Pipette Module is also used to
slide open and close the cover to the Incubation Chamber, slide the Barcode Reader to the
correct sample rack reading position, and pick up/eject the plate Washing Tool.

The pipette module has the following sub-components and functions:

Component Function(s)

Pipetting Pipettes samples, standards and controls

(liquid level (using disposable sample pipette tips) and

detection) reagents (using disposable reagent pipette
tips).

Obtains new pipette tips and discards used tips
into the waste bin after use.

Tip Detection Verifies that a tip has been picked up or
ejected.

Wash Head Verifies that wash head has been picked up or

Detection ejected.

The pipetting system of the DS2 Automated ELISA System includes ESP™ (Electronic
Signature Pipetting) software (optional) and clot detection (optional) for automatic detection
of gross pipetting inaccuracies.
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1.5.6 Wash Tool

The DS2 utilizes a modular Wash Tool that normally is located in the front left corner of the
workspace, but can be picked up by the pipetting arm to wash microplate wells. The wash tool
is designed to simultaneously wash 8 wells in one column of an 8 x 12 well microplate. The
washing protocol can be defined to wash partially filled plates containing complete columns.

The wash parameters including wash volume, number of cycles, wait time between cycles,
and wash fluids are defined during assay programming.

___ Pipetting Arm

Wash Head
Assembly

Figure 1-6 Pipetting Arm and Wash Assembly
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1.5.7 Wash Head

The wash head in the wash assembly contains two sets of wash pins. The shorter pins (the
dispense pins) dispense fluid and the longer pins (the aspirate pins) aspirate fluid. The aspirate
pins and the dispense pins are closely spaced so that fluid can be aspirated from and dispensed
into wells of a microplate at the same time.

During operation, the wash head assembly is automatically lowered to insert the wash pins
into the microplate wells or raised to remove the wash pins from the wells. Lowering the wash
head assembly allows the aspiration of the well contents, or allows the performance of a wash
cycle at the well bottom. Raising the wash head assembly allows the movement of the wash
head to another column for filling or washing.

Aspirate Pin

Dispense Pin

Aspirate Line

Dispense Line

Figure 1-7: Wash Head with Wash Pins
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1.5.8 Wash Buffer Containers

Up to three different washing and/or dispensing reagents may be placed in the two wash
buffer containers (A and B) and the wash buffer bottle. The wash buffer containers are located
at the front of the instrument.

The capacity of wash buffer containers is up to two liters of liquid. Dispensing of wash buffer
from a container is controlled by a bottle valve above the wash pump and a dispense valve
located near the wash pump. The minimum volume for dispensing required for each wash
buffer container is 500 mL.

Quick
Disconnect

Float Switch
Connection

Wash Buffer
Container A

Figure 1-8: Wash Buffer Container A
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A quick disconnect fitting and a float switch connector allow easy removal of a wash buffer
container from the system.

Disconnect the wash line by pressing on the metal tab of the quick connect fitting and pulling
out on the wash line gently to remove it. Disconnect the level sensor by pulling it out of the
connector socket.

Fill (or empty) a wash buffer container using the filler cap at the top rear of the container.

Quick
Disconnect

Liquid Level

Sense
Connection \

Wash Buffer
Container B

Figure 1-9: Wash Buffer Container B
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1.5.9 Wash Head Cleaning Fluid Container

If Wash Head cleaning fluid is required, it can be connected to the system by attaching the
Cleaning Fluid bottle, using the supplied tubing, to the Quick Disconnect at the rear of the
system.

This third container (C), Wash Head Cleaning Fluid, is also controlled by the Dispense Valve
and a third Bottle Valve (C).

Wash Head

Cleaning Fluid

Container C
Quick (Not supplied
Disconnect with DS2)

Container C \\-!

Connection Tubing

Figure 1-10: Wash Head Cleaning Fluid Container C
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1.5.10 Waste Containers

Fluid that is removed during purging and washing is collected in the Liquid Waste Container.
Discarded sample and reagent pipette tips are ejected into the Tip Waste Container by the
Pipetting Arm. Both waste containers are located at the front of the instrument.

Float Switch
Connection
I (level sensor)

Yot

4
(=

m_/m,/_i \

Tip Waste ‘.‘
Container \ \

Quick
Disconnects

Waste Cap Liquid Waste

Container
Figure 1-11: Waste Containers

The Liquid Waste Container holds up to one and a half liters of waste. A waste fluid level
sensor alerts the operator when the Liquid Waste Container is full and should be emptied.
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1.5.11External Waste Trap

The DS2 External Waste Trap is an optional accessory product designed to prevent
damage to the DS2 pump in the event the wash buffer in use on the DS2 instrument is
excessively foamy. When wash buffer is excessively foamy, the foam can build up inside the
waste bottle. The foam is not dense enough to trigger the waste full sensor and therefore can
get aspirated back into the DS2 pump, damaging the pump and sporadically causing failed
runs, %CV issues, and potentially other issues with results. The DS2 External Waste trap
attaches to the liquid waste bottle inlets to prevent foam from damaging the pump.
Installation Instructions for the External Waste Trap are as follows:

1. Install New Cover Stop
Follow the instructions below to install the cover stop required to allow the tubing to
exit the system for the External Waste Trap.

Parts required:

Nut Driver Cover Stop

.

a. Locate the current cover stop. The current cover stop is located on the right
side of the DS2 cover. Lift up the DS2 cover to the fully opened position.

\_

4

k

Cover Stop position (cover open) Current Stop position (cover down)
b. Remove the current cover stop using the provided nut driver. Insert the nut
driver into the hole on the current cover stop, and twist counter clockwise to
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release the current cover stop. The screw holding the current cover stop to the
DS2 cover will remain in the DS2 cover once the cover stop is removed.

Remove the cover stop with the nut
driver

This is how the cover should look once
the cover stop has been successfully
removed. The screw should remain in
the DS2 Cover.

c. Position the screw near the right side of the cover. Then, thread the new cover
stop onto the screw, turning the cover stop clockwise until it is tight against the
right corner of the cover.

/

d. Close the DS2 cover. The cover stop should come in contact with the DS2
frame and the cover should remain slightly ajar, as seen in the picture below
(New Cover Stop — Cover ajar). If the cover stop is not coming in contact with
the DS2 to hold the cover ajar, loosen the cover stop and move it over to the
right and retighten.

WARNING: Failure to have the cover stop positioned to hold the cover ajar will cause the
tubing exiting the system to be pinched and could result in improper washing.
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Old Cover Stop -

New Cover Stop — cover closed

cover ajar

b

2. Installation of External Waste Trap
a. Remove the right waste bottle tubing from the quick release valve.

of
F

b. Attach the male end tubing from the external waste trap into the right quick
release valve on the DS2.

WARNING: The waste bottle trap must be connected to the RIGHT waste bottle tubing.
Failure to do so will result in improper operation of the waste bottle trap.
c. Attach the female end tubing from the external waste trap to the male tubing
connector coming from the DS2 waste bottle.
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WARNING: Improper tubing connections could cause improper washing. Ensure
connections have been made as described in steps b and ¢ and match the picture
below.

The tubing should look like the picture below when all connections have been made:

d. Put the external waste trap on the right side of the instrument in the provided
holder.
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e. Ensure that the tubing has been placed so that it exits the instrument without
becoming kinked or pinched by the DS2 cover.

WARNING: If the tubing becomes kinked or pinched by the DS2 cover, improper washing
can occur.
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1.5.12 Absorbance Module

The Absorbance Module measures the optical density (OD) of the reaction mixture in the
microplate wells. The wavelength blank and the wavelength(s) at which the optical density is
measured are specified during assay programming.

During operation, each microplate is automatically transported into the Absorbance Module at
the rear of the instrument. The optical densities of the wells specified during assay definition
are read, the specified calculations (for example, blanking, QC raw data, threshold or curve
fitting) are applied, and the calculated results for the microplate wells are reported.

The Reader in the DS2 is able to take readings in two different modes:
e Single - using one test wavelength. This is sufficient for most applications.

e Dual - using a reference wavelength and a test wavelength. A discussion of this mode
is presented in the Operator’s Manual (page 25).

The Reader allows subtraction of a reference value from well ODs. Air is normally used as
the reference, but the absorbance of a reagent solution can also be subtracted from the test
result. Blanks may be single wells or an average of multiple wells.

.——“ Note: Using the DS2 with six filters Installed and old firmware

For firmware versions up to 1.06, it has been found that installing a filter in position 6 of the
DS2 filter wheel and the subsequent assignment in Matrix software will prevent the execution
of any assay. Only five filters should be installed. The sixth position in the software setup
should be left with a setting of “0”, and no sixth filter should be placed on the filter wheel. To
resolve this problem, set the sixth position to zero and remove the filter from the sixth
position. Dynex recommends upgrading firmware to the latest version so that all six filter
positions may be used without problem.
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Description of Hardware Components

The DS2 Automated ELISA System is controlled by a personal computer and application
software which automates the sample distribution, incubation, reagent addition, washing and
detection phases of microplate assays. It also provides the user interface for configuration of
the instrument and management of consumables (Figure 1-12).

The software includes an extensive menu of assay definition options that allow you to
customize the processing, calculations, QC checks and results format for an assay.

Additional information about the software can be found in the DS2 Operator’s Manual and
additional help can be accessed by selecting the Help menu.

. DS2 Configuration

A 4

Consumables
Management

\ 4

Assay Definition

Y

Worklist Creation

\ 4

--------- »  Worklist Execution

A 4

R LEEE > Data Analysis

A 4

e »|  Results Reporting

Figure 1-12 Application Software Overview
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Contents of this Manual

1.6 Contents of this Manual

This manual contains the following information:
Section A: General Service Information

e Chapter 2: Installation - describes how the DS2 Automated ELISA System is installed
in the customer's facility.

e Chapter 3: Maintenance and Introduction to Service - Outlines a series of
activities that should be performed on a routine basis and describes the general
approach to servicing the system.

e Chapter 4: Troubleshooting, Self-Test Information and Error Codes - describes
how the service engineer can determine the cause of the immediate problem. In
addition, this chapter describes general calibration of the system.

e Chapter 5: DeeSoft and Calibration - describes a series of operations that can be
performed by the service engineer to control various components of the system
manually and describes DeeSoft. These functions can be used to test the modules
independently in the system.

e Chapter 6: Removing the Covers - describes how the top and side covers are
removed and how the top cover is realigned when replaced.

e Chapter 7: Replacing Components —Z/Pipette Assembly - includes detailed
technical information about the Pipette Module and the Z Drive.

e Chapter 8: The Y Drive Assembly - discusses how the Y-Drive is removed and how
its components are replaced

e Chapter 9: The X Drive Assembly - discusses how the X-Drive is removed and how
its components are replaced

e Chapter 10: The Pump - describes how various components in the Pump are serviced
or replaced.

e Chapter 11: The Barcode Scanner — describes how the Barcode Scanner is replaced
includes detailed technical information about the Incubator Module.

e Chapter 12: The Reader - describes how various components in the Reader (also
called Absorbance) Module are serviced or replaced.

e Chapter 13: The Wash Head - describes how various components in the wash head
are serviced or replaced.

e Chapter 14: Electric and Electronic Components - includes detailed technical
information and service information about a variety of electrical components that are
not part of a specific module.

In addition, a series of appendices are included: a list of tools required to service the system, a
copy of the user warranty, specifications, and definitions of warning labels that are on the
system.
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Chapter 2 Installation

2.1 Overview

The DYNEX Technologies DS2® Automated ELISA System is normally installed and set up by
a DYNEX Technologies representative or a representative of the organization that is
supplying the reagent Kits.

2.2 Receipt of the System

The DS2® Automated ELISA System is normally shipped in a single container. Upon arrival of
the system, the customer should inspect the shipment and ensure that all components have
arrived in good shape. If damage is observed, either upon arrival of the system or upon
unpacking, the customer should immediately make a written claim to the transport company
and the organization that shipped the unit. It is advisable to take pictures of the container
before opening should there be any evidence of potential damage. Likewise if damage is
discovered after opening, pictures will aid the documentation.

A packing list of all components shipped with the system is provided. If any items are missing
upon unpacking, the customer should immediately make a written claim to the transport
company and the organization that shipped the unit.

2.2.1 Packing List for DS2 Installation
(DYNEX Part Number 62000)

P/N Description Qty
13500010 DS2 Automated Instrument 1
50600167 USB Cable/Printer Cable 2
N/A Power Cord (dependent upon order request 1
configuration)

352101800 Cleaning Wire, 0.018 “ (Dispense)

352104000 Cleaning Wire, 0.040 “ (Aspirate) 2
62800-132 CD Containing Matrix Software Setup (numbers 1

after the hyphen may change depending on the
current version)

62810-103 DS2 Toolbox CD (numbers after the hyphen may 1
change depending on the current version)

91000200 DS2 Operator’s Manual (this document) 1

92000040 DS2 Operator’'s Manual Translation CD 1

N/A Instrument Configuration Report (Check List) 1

13500560 Wash Buffer Container 2

13500430 Liquid Waste Container 1
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P/N
13500770
24900065
13500501
13500100
24900081
22500810
DS2FI1X017
DS2F1X029
65910
65921

62910 (Partial)

62920
62930
65940
394000100
42000810
816400700
43000491
DSFIX044
42000070
42000830
9055720009
95000250
99000750
47000030
N/A

N/A

Description

Tip Waste Container

Reagent Rack

Sample Rack

8-Way Wash Head Assembly
Purge Tray, Wash Head

Transit Bracket

Calibration Tool

Calibration Collar

Sample Tips (Four Racks of 108)
Reagent Tips (Four Racks of 108)

Deep Well Strips (Sample Pack: 12 Strips)
(Standard for Part No. 62910: 250 Strips)

Reagent Tubes, 25 mL (Pack of 10)
Reagent Tubes, 15 mL (Pack of 10)
Control Vials (Pack of 33)

Purge Tray (1 pack of 3)

Hex Key, 2mm

Tubing, 3mm x 5mm

Elbow Fitting

DS2 Calibration Plate

Hex Key, 2.5mm

Hex Key, 4mm

Warranty Card

Brochure, DS2 Sample Rack Holder
Label, WEEE Waste Management Directive
O-ring Lubricant

Declaration of Conformity

Customer Installation Report

Installation

Q
<
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} IMPORTANT: These installation procedures are intended for
trained personnel

Unpacking the Components

1. Obtain a wheeled cart or lift capable of holding the weight of the DS2. Cut the tape
around the top of the box and lift up the lid. Remove the pieces of wood, foam, and
accessories box from the crate. Squeeze the white butterfly clips at the base of the
crate which secure the base to the lid. Remove the lid by lifting up. Lift the DS2 off the
base.

CAUTION: The contents of the container are heavy. Two people are required to lift the DS2
safely. The DS2 should be lifted from the bottom of the instrument. Do not use the cover
handle, gas spring or the plastic molded sides to lift the DS2.

2. Place the DS2 near the bench or table where it will be located.

3. Examine the packaging to verify that all of the materials listed in the packing list have
been removed. Store the packaging material for future use.

4. Inspect the DS2 and its components for damage. If damage is observed, contact your
shipper or service representative.

2.3 Power Requirement

The system requires <360 VA and should be installed on the same power line as the personal
computer and printer. It is recommended that a dedicated power line be used for the system.
We recommend that the DS2 and computer system be plugged into an Uninterruptible Power
Supply of 1000VA/800W output power capacity and 120V nominal output voltage with 10-30
minutes backup time.

2.4 Locating the System in the Laboratory

The system weighs 50 kg (110 Ibs) and should be installed on a lab bench that is capable of
supporting this weight along with the personal computer, printer and any ancillary equipment.
As a minimum, it is suggested that the bench be able to support 70 kg (1551bs). When the
system is installed on the bench, at least 2 people should be used to position it. The bench
space that is required for the system is approximately:

54 cm (21.3”) wide
75 cm (29.5”) deep
110 cm (43.3”) high

There must be at least 10 cm (3.97) of space at the rear of the instrument to allow for
sufficient ventilation.
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Make sure that the system is away from air conditioning vents, heat vents, windows and any
other device that can lead to significant temperature change. If organic solvents are used,
make sure that there are no open flames or devices that can create sparks in the laboratory.

The system should be positioned on a level surface that does not support other devices that
produce vibration (e.g. shakers, centrifuges, etc.).

2.5 Connecting the Computer System

.——“ Note: The computer must meet the minimum requirements indicated below:

Windows 7 Requirements:

1) Intel Core/Core2/Pentium/Celeron family or compatible processor
recommended

2) 2 GHz or higher processor clock speed recommended; 1.8 GHz minimum
required

3) 10 GB or larger hard drive with at least 100 MB of free space

4) Microsoft® Windows® 7 Professional operating system (32- or 64-bit)

5) Microsoft® Windows® compatible display adapter (card or built into
motherboard) with 32-bit color (Highest setting) at 1024x768 or more pixel
resolution

6) 4 gigabyte (GB) of random-access memory (RAM)

7) One unused USB port is required for connecting the computer to the DS2
Automated ELISA System

8) Mouse or other pointing device supported by Windows®
9) Microsoft® windows® compatible CD-ROM or DVD Drive

10) Microsoft® Windows® compatible printer (color recommended) and sound
card.

11) Network/LAN connection, 10/100 network interface (Optional)

12) Serial Port (Optional for LIS interfacing)

Windows 8.1 Requirements:
1) Processor: 1 gigahertz (GHz) or faster with support for PAE, NX, and SSE2
2) RAM: 1 gigabyte (GB) (32-bit) or 2 GB (64-bit)
3) Hard disk space: 16 GB (32-bit) or 20 GB (64-bit)
4) Graphics card: Microsoft DirectX 9 graphics device with WDDM driver

Connect the USB Cable provided with the DS2 to the USB communication port on the DS2®
Automated ELISA System (lower rear of the right panel, Figure 2-1) and to a communications
port on the personal computer. Connect the personal computer and the system to the mains.
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.——“ Note: Ensure the USB port on the computer is a USB 2 port (has a black tang)
versus a USB 3 port (blue or teal tang). If you have questions regarding the
computer port, consult you IT personnel.

.——|| Note: There are two identical USB cables provided with each DS2 instrument (Part
Number 50600167. They are 1.5 meters (~5 ft.) long and have a ferrite bead at each
end of the cable. One of these cables must be used to connect the DS2 to the
computer. Using a different cable can cause communication problems between the
DS2 and the computer resulting in intermittent software freezes.

!

X

i —-:\. —

Cooling
Fan

Power Cord
Connector

Figure 2-1: Back View of the DS2 Automated ELISA System
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2.6 Connecting the System Power Cord

The power cord connection to the DS2 is located in the back of the system.

__“ Note: Depending upon local electrical codes and electrical service quality, an optional
|| uninterruptible power supply (UPS) may be required in the laboratory. The use of a
UPS is optional but recommended.

CAUTION: The DS2 System must be connected to a properly grounded
electrical outlet. Verify that the electrical outlet is properly grounded.

Before connecting the power cable, be sure that the system, computer printer
and auxiliary components have been connected to each other.

To Connect the Power Cord:
1. Plug the power cord into the connector at the back of the instrument.

2. Connect the other end of the power cord to the laboratory electrical supply outlet.

2.7 Dongle Installation

The use of a dongle will be needed to unlock certain features in future versions of
software. The locking of feature(s) provides accountability to Dynex on which customers are
using the feature(s). It also ensures that customers have been trained on how to properly
use any new features.

To use the dongle license, simply insert the dongle into a valid USB port on your
computer. You can tell the dongle is working properly if a static red LED lights up on the
dongle like this:

Figure 2-1 Dongle Red LED Light
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2.8 Loading the Matrix Application Software
The DS2® Automated ELISA System can be used with the following operating systems:

Microsoft® Windows® 7 Professional operating system (32- or 64-bit)
Microsoft® Windows® 8.1

Note: Over time, it is possible that new operating systems will be accredited for use.
Please review software notes or any bulletins regarding current specifications.

The Matrix application software is supplied on a CD-ROM disk.

e The installer should open automatically. In the event the installer does not open
automatically, navigate to the CD drive and double click the CD. Locate “Setup” on the
CD and double click to start the installation wizard.

e In the event the computer system does not have a CD-ROM drive, the software is also
available in a folder format for download from MY DYNEX.

A wizard will be presented to lead the operator through the installation and the installer
should simply follow the instructions in the wizard. It is recommended that the program be
stored in the directory suggested by the wizard (Dynex Technologies/Matrix/Matrix).

At the conclusion of the installation, remove the CD.

Note: A shortcut for the Matrix software will automatically be created and placed on
the desktop.
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2.9 Upgrading the DS-Matrix Application Software

The following instructions are for upgrading DS-Matrix software versions 1.17 or higher.
1. Create a Database Backup
This step is a precaution in case something should happen to the database files
during installation or deinstallation of the software.
a. Stop the SQL server
i. For windows XP, follow the instructions on TB105 to stop the SQL
server
ii. For Windows 7, stop the SQL server through Control Panel (Large or
small icon view, not category view)

Adjust your computer’s settings View by: Largeicons ~
Category

@ | Largeicons

"V Action Center /=] Administrative Tools AutoPlay Small icons

3??; Backup and Restare ',g Color Management ‘gél‘ Credential Manager

IL Date and Time 10 Default Programs @ Desktop Gadgets

%,i Device Manager #4iyj| Devices and Printers u_ Display

\®J Ease of Access Center Flash Player l“ " Folder Options

A Fonts J\ Getting Started Q% HomeGroup

T WP PratartTanle Sarrity

/ATJIministrative TocTs/Services. Locate MSSQL$SDYNEXLOCAL in the
list of services, highlight it, and click “Stop the Service” in the upper left
corner of the screen.

o Services oo |
File Action View Help
e[ EC = HmE » o nwr
4 Services (Local) ' Services (Local)
MSSQLSDYNEXLOCAL Name - Description Status Startup Type LogOnAs =
Internet Connecti... Provides ne... Automatic Local Syste...
Stop the service £41P Helper Providestu.. Started  Automatic Local Syste...
Pause the service
Rectort the service (:IPsec Policy Agent  Internet Pro... Started  Manual Network S...
- % KtmRm for Distrib... Coordinates... Manual Network 5...
*LeapFrog Connect... Managesle.. Started  Automatic Local Syste...
% LightScribeService.. Used bythe.. Started  Automatic Local Syste...
& Link-Layer Tepole... Createsa N.. Manual Local Service
+ LIS_Link_Service Started Automatic Local Syste.. |=
& Media Center Exte... Allows Med... Disabled Local Service
+ Microsoft NET Fr.. Microsoft ... Disabled Local Syste...
i Microsoft MNET Fr... Microsoft ... Automatic (D.. Local Syste...
+ Microsoft iSCSI Ini... Manages In.., Manual Local Syste...
& Microsoft Office D... Run porticn... Manual Local Syste...
Microsoft Softwar... Manages so... Manual Local Syste...
"4 MSSQLSDYNEXLO... Started Automatic Local Syste...
MSSQLServerADH... Manual Local Syste...
& Multimedia Class ... Enables rela.. Started Automatic Local Syste...
Met Driver HPZ12 Started Automatic Local Service
G4 Met.Msmq Listene... Receives act... Disabled Network 5...
Net.Pipe Listener ... Receives act... Disabled Local Service _
e R - . ——
' Extended /{ Standard

b. Copy the Database Files
i. Once the SQL server has been stopped, navigate to C/Program
Files/Common Files/Dynex
Technologies/Databases/MSSQL$DYNEXLOCAL/Data.
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ii. Right click inside the Data folder and select “New” from the list. From
the secondary list, select “Folder”.

View [
Sort by [
Group by 3
Refresh

Custormnize this folder...

Paste
Paste shortcut

Share with b
New I} » | | Folder
Properties @] Shortcut
£ Microsoft Office Access 2007 Database

iii. Name the folder “Database Backup (today’s date).
iv. Copy the two database files and paste them inside this folder. The
database files are called “Matrix.mdf" and “Matrix_log.Idf"

| || Matriz.mdf -

|| Matrix_log.!df

Type: MDF File
L | MatrixRecovery.mdf| ci;-. 212 B

|| MatrixRecovery_log.| Date modified:
|| model.mdf

|| modelleg.|df

c. Restart the SQL server by following the instructions in step A, only this time
choose either the green play button (Windows XP) or “Start the Service”
(Windows 7).

2. Uninstall the old version of the DS-Matrix software
a. Go to the Control Panel (Large or Small icon view, not category view) and
choose “Add or Remove Programs” (Windows XP) or “Programs and
Features” (Windows 7).
b. Find DS-Matrix in the list of programs. Double Click on it. The following
window will appear:

D5 -Meatrx - Insea¥Shicid Wizard ===

Hewutal ol pengram eatures Palaled by he Dieeis THeg
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c. Select “Remove” and click “Next”. This will uninstall the current version of the
DS-Matrix Software.

3. Install the new version of DS-Matrix Software
a. If installing from a software CD, the CD should begin to automatically once the
CD is inserted into the drive, however you can also look in My Computer and
double click the CD location to start the software installation if the CD does not
start automatically.
b. Ifiinstalling from a folder, double click on setup.exe inside the folder. Make
sure the software installation folder is located on the desktop of the computer
(not a USB drive). For best results, make sure the folder is unzipped and the
files are extracted prior to installation.
c. The software will first prompt the user to install any required programs.
I.-Install‘é'.hield Wizard )

D5 -t atris requires that the following requirements be installed on pour computer prior o
v inztalling this application. Click OF, to begin installing these requirements:

Statuz  Requirement

Pending Microsaoft Direct= 9c

[ Install ] [ Cancel ]

Click install to install the programs. Once these programs finish installing, an

installation wizard will appear.
'DSrMatrix - InstaliShield Wizard v ﬂ‘

‘Welcome to the InstallS hield Wizard for DS-Matrix

The Inst:
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d. Click “Next”, and continue through the wizard, entering in user information or
company information as required. There is no need to change any of the
default settings.

e. Click “Finish” when the software has finished installation.

4. Change the Dispense Height setting in the configuration file

a. The DS-Matrix software should be closed when updating the configuration file.
The configuration file is found using the following pathway:

Program Files/Dynex Technologies/DS-Matrix/MatrixApp.exe.config (some
computers may show this as “MatrixApp.exe”. If this is the case, look at the
detail view of the files to make sure you are choosing the configuration file
type and not the application file type).

b. Right click on MatrixApp.exe.config and choose the “Open with” option.

c. Select to open the file with Notepad and click okay.

d. Scroll down through the configuration file until the setting for
“MPDispenseHeightMM” comes into view.

e. Change the value for this setting from 3.0 to 5.0. Your screen should match
the picture below when this has been completed:

"LocalzTraveloffsetmm” defines the default tip position in millimeters
above the top of a plate when traveling across it.

-

<add key="LocalZTraveloffsetMMm"” walue="5.0" />

<l—=
“DﬁspenseHeﬁHhtMM” defines the default tip position in millimeters above
a fluid at which to dispense fluid when not dispensing to a plate.

-

<add key="DispenseHeightMM" wvalue="5.0" />

<l ——
"MPDispenseHeightMM" defines the tip position in millimeters above a
fluid at which to dispense fluid into a microtiter plate.

-

<add key="MPDispenseHeightMM" value="EHI" />

alh——
"DWDispenseHeightMM” defines the tip pdSition in millimeters above a
fluid at which to dispense fluid into a deep well plate/strip.

-

<add key="DWDispenseHeightMM" wvalue="5.0" />

f. Save the configuration file. Exit the file.

5. Start the DS-Matrix Software

a. Double click the DS-Matrix software icon.

b. The software will perform a database backup upon first start up. Click “OK”
and the database backup will automatically be performed. This message will
not appear again on subsequent software start-ups.

c. Dynex recommends opening and resaving each assay file following a software
upgrade.

i. Goto File. Choose assay editor.
ii. Goto File. Choose open. The “Open Assay” dialog box will display.
iii. The first assay file is automatically selected. Click OK.
iv. Choose File and Save. The assay file is now saved.
v. Repeat steps i-iv for each assay file, using the drop down arrow in the
“Open Assay” dialog box to select the next assay in the list, until all
assay files have been opened and saved.
d. The software upgrade is now complete.
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2.10 Creating a New Customer Database

Rarely is it necessary to create a new database for a customer due to database corruption or
software bugs present in older versions of the DS-Matrix software. Please do not attempt to
create a new database for a customer without confirming with technical support that this is
the best course of action to resolve the customer’s problem.

1. Take Screen Captures or pictures of all tabs under Tools/System Configuration.
2. Use TB103 to export all of the customer assays from the DS-Matrix software to the
Desktop of the computer. Assays may be exported individually or as a group.

3. Store a copy of the customer’s current database in a new folder

a. Close the DS-Matrix software and Stop the SQL server
i. For windows XP, follow the instructions on TB105 to stop the SQL
server
ii. For Windows 7, stop the SQL server through Control Panel (Large or
small icon view, not category view)

Adjust your computer’s settings Viewby: Largeicons ~
Category

@ | Largeicons

"V Action Center 4~ Administrative Tools AutoPlay Small icons

3&; Backup and Restare ',g Color Management feél; Credential Manager

IL Date and Time 10 Default Programs @ Desktop Gadgets

?i Device Manager iy Devices and Printers n_ Display

\®J Ease of Access Center Flash Player l“ " Folder Options

A Fonts J\ Getting Started Q% HomeGroup

T WD PratartTanle Qamrity

/ATJIministrative TocTs/Services. Locate MSSQL$SDYNEXLOCAL in the
list of services, highlight it, and click “Stop the Service” in the upper left
corner of the screen.

o Services SRIERS)
File Action View Help
e[ EC = HmE »onwr
% Services (Local) ' Services (Local)
MSSQLSDYNEXLOCAL Name - Description Status Startup Type LogOnAs =
& Internet Connecti...  Provides ne... Automatic Local Syste...
Stop the service £41P Helper Providestu.. Started  Automatic Local Syste...
Pause the service
Rectort the service (:IPsec Policy Agent  Internet Pro... Started  Manual Network S...
o /. KtmPRm for Distrib.., Coordinates.. Manual Network S..,
*LeapFrog Connect... Managesle.. Started  Automatic Local Syste...
+ LightScribeService... Used by the...  Started Automatic Local Syste...
& Link-Layer Topolo... Createsa N... Manual Local Service
+ LIS_Link_Service Started Automatic Local Syste.. |=
& Media Center Exte... Allows Med... Disabled Local Service
+ Microsoft NET Fr.. Microsoft ... Disabled Local Syste...
i Microsoft MNET Fr... Microsoft ... Automatic (D.. Local Syste...
Microsoft iSCSIIni... ManagesIn.. Manual Local Syste...
& Microsoft Office D... Run porticn... Manual Local Syste...
Microsoft Softwar... Manages so... Manual Local Syste...
" MSSQLSDYMNEXLO... Started Automatic Local Syste...
MSSQLServerADH... Manual Local Syste...
& Multimedia Class ... Enables rela.. Started Automatic Local Syste...
Net Driver HPZ12 Started Automatic Local Service
G4 Met.Msmq Listene... Receives act... Disabled Network 5...
Net.Pipe Listener ... Receives act... Disabled Local Service _
e R - .. ——
' Extended /{ Standard

b. Copy the Database Files
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iii. Once the SQL server has been stopped, navigate to C/Program
Files/Common Files/Dynex
Technologies/Databases/MSSQL$DYNEXLOCAL/Data.

iv. Right click inside the Data folder and select “New” from the list. From
the secondary list, select “Folder”.

View [
Sort by [
Group by 3
Refresh

Custermnize this folder...

Paste

Paste shortcut

Share with .

b I:} > Folder
Properties #| Shortcut

E._ﬂ Microsoft Office Access 2007 Databaze

v. Name the folder “Database Backup (today’s date).
vi. Cut the two database files and paste them inside this folder. The
databellg(_ajlil%guare called “Matrix.mdf” and “Matrix_log.ldf"

|| Matriz.mdf
|| Matrix_log.!df

Type: MDF File
L | MatrixRecovery.mdf| ci;-. 212 B

|| MatrixRecovery_log.| Date modified:
|| model.mdf

|| modellog.|df

c. Restart the SQL server by following the instructions in step A, only this time
choose either the green play button (Windows XP) or “Start the Service”
(Windows 7).

4. Open the DS-Matrix software. A message will appear asking if the user wishes to
create a new database. Click “Yes” in response to this message to create a new
database.

5. Reimport the customer’s assays using TB103 as a guide
6. Use the screen captures or pictures taken of the tabs in System Configuration and
restore all of the customer’s database settings.
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2.11 Starting the System

CAUTION: Power is on to the system whenever the indicator light is
illuminated.

Starting the DS2 System
1. Turnthe DS2 System power switch ON.
2. If not already on, turn the power ON for the computer, monitor, and printer.

3. Double-click the Matrix shortcut icon or select Start > Dynex Technologies > Matrix >
Matrix from the Windows Start menu program group to present the Run mode dialog box
(Figure 2-2).

x

Pleaze select run mode:

& pamal Mode
£ Simulation Mode

Figure 2-2: Matrix DS2 Run Mode Dialog Box

Select Normal Mode to connect to the DS2 operate the DS2 System (Simulation Mode is
provided to operate the software without connecting to the DS2).

The DS2 performs a series of self tests before the instrument is available for use.
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2.12 Initialization

The DS2 instrument will perform a series of initializations before it is ready for use, including
picking up and releasing the wash head assembly, opening and closing the incubator door, and
moving the microplate carrier to and from the incubation and plate reader chambers.

A CAUTION: Do not interrupt the DS2 while it is performing its initialization.

After these steps are successfully completed, the Main Runtime window (Figure 2-3) will be
displayed.

Timeline Incubator
Toolbar Temperature

Lo : : 4 2100 : 21 2200 1 : : 2300

Figure 2-3: Main Runtime Window

The Timeline toolbar contains icons for starting and stopping the run, changing the display,
and setting run options. Certain functions may not be available depending on the run status.
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2.13 Loading the Desired Assay

The Matrix software allows the user to create assay protocols, however frequently assay
programs are prepared and supplied by the manufacturer of the assay kits.

Assays are stored in a database. They may be exported as . XML files and then imported
locally.
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Chapter 3 Maintenance and Introduction to Service

3.1 Overview

This chapter describes:

e User Maintenance - Routine maintenance, cleaning and decontamination activities
that should be performed by the user. While this material is included in the
operator's manual, it is included here as the service engineer may be required to
perform these activities from time to time.

e Cleaning and Decontaminating the System - General comments about servicing the

unit.

A detailed discussion about troubleshooting is presented in Chapter 4 (Troubleshooting).

WARNING

WARNING: THE SAMPLES, REAGENTS, WASH SOLUTION AND/OR
THE ASPIRATED WASH SOLUTION MAY CONTAIN TOXIC
MATERIALS OR BIOHAZARDS. THE SERVICE ENGINEER MUST
ASSUME THAT THESE LIQUIDS AND ANY COMPONENTS THAT
COME IN CONTACT WITH THEM ARE HAZARDOUS.

ENSURE THAT THE SYSTEM HAS BEEN DECONTAMINATED OR
TAKE SUITABLE PRECAUTIONS (e.g., WEAR RUBBER GLOVES AND
SUITABLE EYE PROTECTION).

IF THE SYSTEM IS SENT BACK TO A DYNEX TECHNOLOGIES
FACILITY, THE USER MUST CERTIFY THAT THE UNIT HAS BEEN
DECONTAMINATED.
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3.2 User Maintenance

3.2.1 Maintenance Schedule
The user is expected to perform a number of tasks on a periodic basis.

Note: Performing maintenance to the DS2 may expose the operator to hazardous
moving parts. Contact DYNEX for proper safety precautions to avoid possible injury.

The following periodic maintenance procedures are required for the DS2 Automated
ELISA System:

Daily Maintenance

1 Empty and clean the tip waste container.

a) The tip waste container may be disinfected by spray disinfectant or by
immersion in a disinfectant solution (70% ethyl or isopropyl alcohol or
ammonium disinfectant solutions only). Readily available laboratory
cleaners may be used to clean the tip waste container.

b) The container should not be autoclaved.

Warning: While the DS2 Automated ELISA System does not present a
biohazard, the samples that are used and all parts and consumables in
contact with the samples must be considered biohazardous. Always wear

protective gloves when handling potentially infectious substances.

2 Empty and clean the liquid waste container on an as needed basis according to
laboratory SOPs.

a. The liquid waste container should not be autoclaved.

b. The ends of the tubing with the quick disconnect fittings should be
considered contaminated. When moving the waste container,
prevent the tubing from swinging and casting off drops of liquid.
The quick disconnect fittings may be decontaminated with a spray
disinfectant or 70% alcohol.

c. Calculate the amount of concentrated disinfectant solution
required for the amount of waste liquid. Use manufacturer’s
recommended concentrations.

d. Carefully open the waste container and add the concentrated
disinfectant to the bottle. When opening the liquid waste
container, the container should be seated on the bench top so that
the cap is pointed toward the ceiling.

e. Gently mix the liquid contents. Allow the container to sit while the
disinfectant works. Follow manufacturer’s guidelines for contact
time. A mild detergent may be used to remove soil from the
interior surfaces of the container.

f. Empty the contents into a sink or carefully collect for further
decontamination as required by laboratory SOPs.

g. Rinse the container with large amounts of water to remove traces
of chemicals.
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h. Invert container and allow it to dry for 1 - 2 hours.

Note: If desired, the waste tip container and the liquid waste container can be
disinfected with 70% ethanol or isopropyl alcohol.

3 Wipe all workspace surfaces with 70% alcohol and a soft, non-fibrous cloth and
distilled water to remove the excess alcohol, paying extra attention to the
sensor on the wash head, the pipette spigot, and the pipette sensor area.

a) Use cotton swabs dampened with solution to get into corners and seams.

b) To clean the blue plastic cover and the outside surfaces of the DS2, we
recommend using 70% alcohol or a cleaner such as Windex and a soft lint-
free towel.

Ensure the hole in the pipette spigot is free of debris. If debris is present, liquid level
detection can be affected. If debris is present, use a clean cleaning wire provided with the
DS2 to ream the spigot hole.

Weekly Maintenance

In addition to performing daily maintenance, once a week the wash buffer
containers should be cleaned.

1 Empty the wash buffer out of the containers and rinse them thoroughly with
distilled water.

2 Add 300 — 400 ml of 70% ethanol or lightly diluted disinfectant to the container.

Place the cap firmly on the container. Gently rotate and invert the container so
that liquid contacts all inner surfaces. Repeat this several times.

3 Empty the container into a sink. Rinse the container 4 — 5 times with fresh
deionized or distilled water (preferably sterile). Allow the bottle to dry inverted
overnight

Monthly Maintenance
1. Perform an alcohol flush on the system.

a. Empty the wash buffer containers and clean them with 70%
isopropyl or ethyl alcohol.

b. Perform a wash assay using bottle A.
c. Perform a wash assay using bottle B.

d. Empty the containers and rinse them thoroughly with DI water.
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e. Perform a wash assay using bottle A with DI water to remove the
alcohol from the system.

f. Perform a wash assay using bottle B with DI water to remove the
alcohol from the system.

2. Lubricate the O-rings on the system with lubricant provided with the DS2
(can be performed more often if needed).

Yearly Maintenance

The following operations should be performed by service personnel:

1. Replace the dispense tubing.

2. Replace the aspiration tubing.

]

Note: The dispense tubing and aspiration tubing may need to be replaced more
frequently than every year, depending upon the frequency of use and the severity of
operating conditions.

Contact DYNEX TECHNOLOGIES for information on replacement tubing.

Back up Calibration Settings.

3
4. In DeeSoft select Verify/Run Self-test. Re-calibrate arm as needed.
5. Clean Reader Optics and replace the lamp. Align lamp.

6

. Replace fan filter if needed (if your unit does not have a filter for the fan, add
this upgrade, bulletin PB0029).

7. Inspect and clean filters.

a) Using needle nose pliers remove each filter one at a time and inspect for
clouding and scratches. Be careful not to touch the surface of the
filters. If there is a noticeable deterioration that extends to more than 25%
of the filter surface (on either side) the filter should be replaced. Use a can
of oil-free dry air or nitrogen to remove dust and debris from the filter. A
lint-free cloth may be used to remove additional dust or debris.

b) Use a lint-free cloth to remove dust from the lens under the bulb. Be
cautious not to touch bulb with bare hands or disturb position of bulb.

8. Inspect and clean the Pipette (collar mechanism, spigot and horizontal
opening).

9. The DS2 cover should be able to be opened 8 inches (approximately 203mm)
without falling. Check the Gas Spring (technical bulletin 118).

10. Check belt tension on the X-Drive, Y-Drive, and Z-Drive and adjust as required.

11. Check Carrier Plate clips and replace as necessary.
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12. Perform washer verification.

13. Perform verification of the reader using the appropriate verification plate.

14. Perform temperature verification on the incubators using the proper verification

plate.
15. Check water trap sponge in the pump assembly.

16. Update firmware if needed.

The DS2 PM Kit (Part Number 13002590 available for purchase from Dynex

Technologies) contains the following items:
Tubing Replacement Kit
Lamp
Reader Fan Filter
Sponge (for vacuum trap)

Yearly Maintenance Checklist

DS2 -12 Month Maintenance Checklist

DS2 Serial Number:

Reader/Incubator SN: Pipette SN:

Matrix Version: Operating System:

Main Firmware Version: PAL Firmware Version:

Iltem

Complete

Printout

Power up Self-Test Passed

Y

Back-up Calibration Settings

Clean Reader Optics

Reader Lamp and Fan Filter Replaced

Filters inspected and cleaned

Inspect and clean the spigot PTFE or horizontal opening

Inspect the spring clips on each plate carrier and sample rack, replace
as needed

Replace Dispense and Aspirate tubing

Inspect O-rings on the bottle fittings

Inspect and Clean Wash head pins and clamp

Run Tip Pickup/Workspace tests (recalibrate arm as needed)

Washer Dispense Verification for all bottles

Washer Aspiration/Residual Check

Reader Verification Test, Upper and Lower Plates

Run the Pipette Check assay
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Incubator Check, Upper and Lower Plates

Cover Height Check

Recommended ECO/Bulletin Updates

Service Engineer

3-6

Date
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3.3 Cleaning and Decontaminating the System

The DYNEX Technologies DS2 Automated ELISA System is constructed from materials
that are resistant to chemical attack.

Spills should be cleaned up as soon as possible. As a precaution the service engineer should
wear gloves before servicing it.

WARNING: MAKE CERTAIN THAT THE POWER CABLE IS
DISCONNECTED BEFORE CLEANING THE INSTRUMENT.

WARNING

To Clean the System:

Clean all external surfaces with a cloth moistened with a mild laboratory detergent or
70% isopropyl or ethyl alcohol. If necessary dilute the detergent according to the
manufacturer's instructions before using. When cleaning pay special attention to the
pipette spigot and sensor area and the wash head and sensor area. Ensure the pipette
spigot hole is clear of debris. Cleaning wires may be used to clean the spigot hole if
there is debris in the hole.

To Decontaminate the System:

Wipe all surfaces with a lint-free cloth moistened with a cleaner such as iDecon
Detergent disinfectant or a 70 % (by volume) solution of isopropy! or ethyl alcohol.

Note: Do not use bleach to clean the DS2.

Racks should be removed from the instrument and soaked in disinfectant solution for
at least 30 minutes or the time recommended by the manufacturer of the disinfectant.
Rinse racks thoroughly with distilled or deionized water and dry them thoroughly prior
to placing them on the DS2 workspace.

Wipe all external surfaces of the system with a lint-free cloth dampened with distilled
water to ensure any excess alcohol is removed.

Allow the DS2 to dry 1-2 hours, or preferably overnight

The system tubing should be flushed with 70% isopropyl or ethyl alcohol using a wash
program written in the DS-Matrix software (all customers should have a wash program
already loaded in the DS-Matrix software). Rinse the wash buffer containers
thoroughly and fill with DI water and repeat the wash program to remove the alcohol
from the system. If the system will not be used for an extended period of time, the
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dispense tubing should be removed from the pinch valves to prevent permanent
compression of the tubing.

If dispense or aspiration tips on the wash head become clogged, use the wires supplied
with the system to remove any particulate matter from them. If this does not resolve
the problem, remove the 4 set screws on the sides of the wash head and soak it
standing upright in receptacle with 70% isopropyl or ethyl alcohol up to the spring gap
for 15 minutes. Rinse the wash head thoroughly with DI water and replace the screws
(use caution when replacing the screws as over tightening the screws can crack the
wash head).

If a system is returned to a DYNEX Technologies facility, the customer must
decontaminate the system before shipment and a decontamination certificate must be
submitted with the unit.
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3.4 Servicing the DS2 Automated ELISA System

3.4.1 Servicing Modules

The DS2 Automated ELISA System does not have any user replaceable module however
trained service engineers can easily exchange the reader/incubator, and pipette modules.

When a problem is identified in one of these modules, the normal service operation is to
replace the entire module and return the defective one to a service centre. Trained service
personnel may elect to repair the reader/incubator on-site; however the pipette module is
calibrated and is required to be returned to the factory.

The service engineer is expected to perform the following activities on-site for the DS2:
e Replacement of consumable items, such as the lamp in the detector module.

e Checking tubing for cracks, discoloration or the deposition of solids inside the
tubing or on fittings.

e Changing components to meet the need of a different assay (for example, changing
a filter).

e Arm calibrations and alignments.
e Use DeeSoft to install modules and test the DS2.

e Troubleshoot and determine the problem and perform the necessary service on-site.

3.5 Updating Firmware using the DFU Program

When new firmware has been released Dynex will notify appropriate technical personnel
via a Technical Bulletin. The Bulletin will explain what is being released and why. It will
also detail where you can get the update and how to update the DS2. You will need both
the firmware update and the Dynex Device Firmware Update (DFU) program. The
instructions in the Bulletin supersede the following section.

3.5.1 Install the Dynex DFU program

Ensure you are using DFU program version p1.0c or higher. If you have a previous version
installed, uninstall the older version before installing this program.

1. From the computer attached to the DS2, Double click on the Dynex DFU setup
program.

2. The InstallShield Wizard will guide you through the installation. You will want to
click on the Next button to proceed.

3. The next three Figures below show the License agreement, Customer Information
and Setup Type steps. Fill in the required information and click Next at each step to
proceed with the installation.
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5 DynexDFU - InstallShield Wizard

License Agreement

Flease read the following license agreement carefully,

To add your own license kext to this dialog, specify your license agreement file in the Dialog
editor.

Mavigate to the User Interface view,

Select the LicenseAgreement dialog,

Choose to edit the dialog layout,

Once in the Dialog editor, select the Memo ScrollableText contral,
Set FileName to the name of your license agreement RTF file,

DAL

After ywou build your release, your license text will be displayed in the License Agresment dialog,

(1 do not accept: the terms in the license agreement

< Back. ” Next = ] [ Cancel

Figure 3-1-License Agreement

i DynexDFU - InstallShield Wizard

Customer Information

Flease enter your information, =

User Mame:

|Jose Maran

Qrganization:

|Dynex Magellan

Install this application For:
(&) Anvone who uses this computer (all users)
O only For me )

< Back. ” et > ] [ Cancel

Figure 3-2-Customer Information
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5 DynexDFU - InstallShield Wizard

Setup Type

Choose the setup type that best suits your needs,

Please select a setup bype,

All program Features will be installed. (Requires the most disk
space.)

Choose which program Features you want installed and where they

@ will be installed. Recommended for advanced users,

< Back ” Mext = I [ Cancel

Figure 3-3- Setup Type

4. Click on the Install button to complete the installation.
i DynexDFU - InstaliShield Wizard 3]

Ready to Install the Program .
The wizard is ready to begin instalation, .
¥ Lo begl &
Click Install to begin the installation.

IF ywou wank to review or change any of your installation settings, click Back., Click Cancel to
exit the wizard,

<Back |[ Imstal | l Cancel

Figure 3-4-Install

3.5.2 Using the Dynex DFU program

The DS2 should be powered up and connected to the computer. Matrix software must not
be running.

1. Double click on the program icon from the desktop.
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& BISE
This wkility will allow wou ko upgrade the firmware of your Dynes instruments

to the latest version,

Please select a device Firmware update file to continue.

Step 1 - Choose an update File:

Erowse, .,

Step 2 - Confirm this is the correct update file and click Update:

Inskrument:
Firmware Type:
Firmware Size:

Firrmware Yersion: Update

_tode |
Exit
Figure 3-5- Steps 1 and 2
2.

From the Update screen, choose the Browse button to find the update file. The file
is called “DS2_Release.elf.out.dfu”

3. Once you have chosen the update file, the information will be populated (See
Figure 9).

2 |
&b - X
This utility will allows vou to upgrade the firmware of vour Dvnesx instruments

ko the lakest version,

Please select a device firmware update file bo continue.,

Step 1 - Choose an update File:
and Settings\0yvnex DeskiopiD52_Release. elf . ouk,dfu Browse, ..

Skep 2 - Canfirm this is the correct update File and click Update:

Instrument: DSZ2 Automated Plate Processor
Firmware Type: Main Application

Firmmare Size: 423504 bytes

Firrware YWersion: 1.01 pdate

Exit
Figure 3-6-Ready to Update

4. Click the Update button and the window in Figure 10 will appear.
5. Click the Upload Update to DS2 button.
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DS2 Updater X
Step 3 - Choose 3 DSZ to Update Step 4 - Confirm Update of Firmware
The D52 can be autodetected, Cnce wou are ready bo pragram the new update,
Please make sure the DSZ is powered on and click the Upload button ko complete the process,

connected to the USE park on wour compuker.
The D32 will appear in this lisk when properly
connected,

Autormated Plate Processor Upload Update to D52 |

Close

Figure 3-7- Steps 3 and 4

6. The following Hardware Wizard may present itself. Choose the Next button until
the installation is complete.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you install zoftware for:

Device Firmware Update Interface

f:') If your hardware came with an installation CD
2 or floppy disk. insert it now.

Wwihat do pou want the wizard to do?

O Inatall from a list or zpecific lacation [Advanced)

Click Mest to continue.

Mext » ][ Cancel

Figure 3-8-DFU Interface Hardware Wizard
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Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished inztalling the software for:

% Device Firmwaare Update Interfface

Click Finizh to cloge the wizard,

Finizh

Figure 3-9-Click Finish to Continue

DS2 Updater X

Step 3 - Choose a D52 to Update Step 4 - Confirm Update of Firmware

The D52 can be autodetected. Once wou are ready to program the new update,
Please make sure the D52 is powered on and click the Upload button to complete the process,
connected to the USE port on wour computer.

The D52 will appear in this list when properly

connected.

D52 Automnated Plate Processor (DFLY ﬂ Upload Update to D52

Figure 3-10- DS2 Update is now complete

When complete, recycle the power on the DS2 and close the Dynex DFU program.
8. Connect with Matrix and ensure the system passes self-test.

Ensure the firmware version displayed on the DS2 self-test report matches the
newly installed version.
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3.6 Post-Service Checkout Protocol

3.6.1 Role of the Post Service Checkout Protocol

After any service activity, the component(s) that have been replaced should be checked and

the yearly testing protocol should be performed to ensure that all components of the system
are functioning properly.

3.6.2 Power Down the System

Power down the system and the computer and power then power up again in the normal
manner. Perform the Arm Calibration and verify that all systems are operating properly.
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3.7 Returning Components

When a component is to be returned to DYNEX Technologies, the user or service engineer
IS expected to obtain a return authorization number before shipping the unit and must
include the Repair Form and Declaration of Decontamination form (Figure 3-11). For
international locations, please contact your local DYNEX Technologies facility.

yovnex,

EQUIPMENT IN TRANSIT

IMPORTANT: Please complete this form for each product/instrument that is being
returned and attach it to the product prior to it being shipped. If your instrument
contains a hard drive, please retain back-up copies of all or any stored files and
remove any personal information to comply with HIPPA regulations. The Return

Authorization (RA) for your product/instrument is listed below.
To ensure your instrument is received safely and processed correctly, please note the following:

e Please pack the instrument appropriately, using the original materials and instructions
from the manual, insuring instrument as needed.

e Return this signed form with the product/instrument. Verifying that the decontamination
was completed in accordance with Dynex procedures. Failure to do so will delay repairs
until the form is received.

e Place the RA number on the outside of the shipping container and in the attention line.
Failure to do so will delay processing and may cause your instrument to be returned
to you COD.

Contact: Dynex Technical Service, Phone: (800) 288-2354 option #3, Fax: (703) 803-1441
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EQUIPMENT DECLARATION

Return Authorization/Case Number:

Product/Instrument Model:

Serial Numbers:

Customer Location Name:

Address:

City: State/Prov: Zip Code:

Contact Name:

Contact Phone: Contact Fax:

Contact e-mail:

Brief Description of problem or error:

CERTIFICATE OF DECONTAMINATION

| certify that the equipment described above has been disinfected/decontaminated with
70% (by volume) solution of alcohol, per Dynex procedure in the manual, which
includes all external surfaces and any surface that have come in contact with bio-
hazardous materials and/or chemicals. It is clean, dry and fit for transport and poses no

health or safety risk to the recipient.
Signed: Date:

Print Name; Title:

(DYNEX Technologies reserves the right to refuse improperly cleaned equipment)

Shipping address: DYNEX Technologies
Attn: (Above return number)
14340 Sullyfield Circle
Chantilly VA 20151-1683

Figure 3-11 Return Form and Declaration of Decontamination
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Chapter 4 Troubleshooting

4.1 Overview

Although the DS2 Automated ELISA System consists of a number of discrete components,
troubleshooting can be simplified by considering the following guidelines:

e In almost all cases there is a single proximate cause for a problem.

e A fundamental knowledge of each component in the system is extremely useful in
diagnosing the problem.

e The availability of critical spare parts in the system is extremely useful. A list of
spare parts for the system and necessary supplies is provided in the chapters that
describe service for each module.

e If any aspect of the system is changed, run a before and after experiment to verify
that the effect of the change is well understood. Do not consider any change as
trivial. For example, if the user has changed the brand/model of microplates in use
on the system, check that all settings are correct for the new plate in the Plates
Database.

A detailed troubleshooting table is presented as part of the on-line help file.
Three types of problems are typically observed:

¢ Initialization Problems - the system does not power up (refer to the section
entitled, Initialization on page 4-2).

e System Problems - the instrument powers up successfully but it does not appear to
be functioning properly. In some cases, there is a communication fault; while in
other cases, a component of the system is faulty and must be repaired or replaced.
Examples of this type of problem include the inability of the system to deliver the
desired volume of sample into the wells or the inability of the lamp in the reader
module to illuminate (refer to the section entitled, System Problems on page 4-4).

e Application Problems - in some situations, the system appears to be operating in
an acceptable manner but invalid assay results are presented. The service engineer
should note that there may be a problem with the reagents, the assay protocol, etc.
In this situation, it is worthwhile to use standards, independent test solutions or a
different assay to verify that the system is functioning properly (refer to the
section entitled, Application Problems on page 4-9).
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4.2 Initialization

Failures that occur when the system is initially powered up generally fall into two broad
categories:

e The Instrument Fails to Power up

e The System Cannot communicate with the Computer

4.2.1 The Instrument Fails to Power up

The causes for failure of the instrument to power up are presented in Table 4-1. If the
instrument fails to power up, the LED on the front panel will not be lit.

Symptom Probable Cause Resolution

The instrument  The power cord is Check that the cord is plugged into the

fails to power not connected instrument electrical outlet (bottom rear of
up. right panel).
Power is not Verify that the electrical outlet is not
supplied to the controlled by a switch or timer.
system

Verify that there is power at the electrical
outlet by plugging in and checking another
device (for example, the power line circuit is
tripped).

The breaker on Reset the breaker.
the mains power
line is tripped

The power supply Replace the power supply
is defective

The Controller Replace the Controller Board set.
PCB is defective

Table 4-1 Troubleshooting Failure of the Instrument to Power Up
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4.2.2 The System Cannot Communicate with the Computer

When the instrument is powered up and the DS-Matrix software program is loaded, the
system goes through an initialization protocol whereby the system and the personal

computer establish communication. If the communication cannot be established, an error

message is presented.

The causes for failure of the instrument to communicate are presented in Table 4-2.

Symptom Probable Cause Resolution
Hardware Link  Hardware not Check communication setting.
present

Check cables.

Instrument not powered up.

Table 4-2 Troubleshooting Failure of the Instrument to Communicate with the Computer
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4.3 System Problems

Note: The application program displays a number of messages on the
display during the normal operation of the system. If a fault occurs, it is
likely that an error message will be presented. These messages are
designed to help you locate the cause of the problem, and they often
suggest possible solutions.

ml

4.3.1 Communication Problems

This section describes situations in which information from the computer cannot be
transmitted to the system or vice versa.

Table 4-3 Troubleshooting Communication Problems

Symptom

Probable Cause

Resolution

Application Error
Matrix caused a
General
Protection Fault.

Checksum Error
in File.

Command Failed.

Command retry
error.

Command Time
out.

Computer control
command error.

Device
already/not open.

Directory nnn
does not exist.

A fault has occurred in
the program.

A file has become
corrupted.

A memory conflict has
occurred between
applications.

An error has occurred
while sending the
commands to a
module.

The command was
not accepted by the
module.

The command was
not accepted by the
module

Program could not
find the specified
directory

Close down the program and Windows and
try again. If the problem persists, reload the
program.

If the file is a test, plate data, or curve data
file, recreate it.

Close down the program Windows and try
again.

Check the communication settings and
cables.

Check the communication settings and
cables.

Check the communication settings and
cables.

Make sure the drive and directory are correct.
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Symptom Probable Cause Resolution
Error Program could not Re-install the program.
loading DLL find the required DLL

Error building
DCB.

Error importing
file nnn. Check
that the file is of
the correct type.

Error importing
SID file.

Error opening file
nnn.

Error reading
assay.

Error setting
comm state.

File __ is not the
correct version.
File __ _isnota
Matrix format file.

Hardware
link...Hardware
not present.

Installation
Failure.

file

Program could not
find a device.

Program could not
open the file you
asked for

Program could not
open the file you
asked for.

Program could not
find the file you asked
for.

Program could not
open the required
assay file because it
is not of the correct

type.

Communication
between systems lost

The file you have tried
to open is not a
standard format used
by this version of
Matrix

Cable accidentally
disconnected

During installation,
Matrix tried to use a
file that was being
used by another
Windows program.

DS2® System Service Manual

Check the communication settings and
cables

Check that the file is present and of the
correct type.

Make sure that the file is correctly formatted.
See the File Format Conventions section in
user’'s manual.

Recreate the file.

Change the Reader settings to the type that
was used to create the file, or try using the
File menu, Import facility to import it.

Check the communication settings and cable.

Error setting comm state.

Try importing the file using the File menu
Import option.

Check the communication settings and
cables.

Close down all other programs and run the
Setup program again. If Microsoft Office is
running, remove its icon from the Startup
group and reload Windows. You can replace
Office in the Startup group once Matrix is
loaded.
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Symptom Probable Cause Resolution
Insufficient A memory conflict has If running a complex test, try to simplify it. If
Memory. occurred. you are running other applications, close
them.
Internal A fault has occurred in  Try repeating the command or reboot the
Application Error. the program program
Invalid byte size. Check the communication settings and
cables.
Invalid data file The data file you are To open the file, try using the File menu,
format. trying to openis nota Import facility.
standard format used
by Matrix.
Module Not This assay contains Remove the unsupported operation, set
Loaded. operations that are Matrix up for the correct module or check to

not available for your  see if the correct module is installed.
Reader model, or you

have selected the

wrong Reader.

No timers Matrix cannot run Close down some of the other applications

available. correctly because of and try again. If the error persists try resetting
memory conflicts the PC.

OLE 2.0 A fault has occurred in  Try repeating the command or reboot the

Initialization the program program

failed.

Unable to Check the communication settings and

allocate queues. cables

4-6 DS2° System Service Manual



Troubleshooting

4.3.2 Problems in a Specific Module

For many problems, error messages will be presented on the status line of the Matrix
window.

Specific troubleshooting information and error messages for a given module are
presented in the chapter that describes the replacement of components for that module. If
the service engineer is required to repair the defective module on site (and has the
appropriate spare parts) replacement of the component can be performed.

The service engineer can perform a wide variety of operations (such as ejecting a plate
from the reader module) via the DeeSoft DS2 Run Command Console feature, which is
described in Chapter 5). In addition, a large number of primary functions (for example,
advancing the plate motor one step) can be performed via the advanced manual control
feature. Since these operations can be performed independently of an assay, they can be
very powerful tools to assist in troubleshooting.

4.3.3 Saving Arm Calibration Values

During calibration of the DS2 Arm, the X — Y — Z coordinates are stored in memory on
the instrument’s control boards. Periodically, to assist with troubleshooting, Dynex
technical support personnel may request that the user send a copy of the calibration
values. See Bulletin TB104 for more information.

e The DS2 must be turned on and connected to the control computer. The DS-
Matrix Software should not be running.

e Double Click the DS2 Toolbox icon. You will see the following screen:

e Amlok Besdsloce Fater beb

Corractodto the 52
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e Click on “Arm Tools”, followed by “Save Arm Calibration Values”. The
following window will open:

e The default file name DS2CalibrationValues will be in the “File Name” box.
Always append the file name with today’s date to prevent previously saved values
from being overwritten.

Save Arm Calibration Values = | E P

The following is only necessary if Dynex requests a file
containing the arm calibration values stored on your DS2.
The file will be saved to the directory: C:\Program Files\Dynex
Technologies\DS-MatridDS2 Toolbox

File Mame:  DS2CalbrationValues07022012 cav

% Complete: | %

e Click the “Save Values” button. The task bar will indicate progress.

1B Save Arm Calibration Yalues

The following is only necessary if Dynex requests a file
containing the arm calibration values stored on your D32,
The file will be sawed as: CA\Program Files\Dynex
Technologies\DS-Matri\DS2Calibrationalues. csw

[IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ

% Complete:

e When complete the following screen appears.
Arm Calibration Tool E|

Save is complete

e The file may be found at C:\Program Files\Dynex Technologies\DS-Matrix\DS2
Toolbox. The filename is DS2 CalibrationValues[today’sdate].csv. It may be
opened using MS Excel or it may be sent to Dynex as an attachment.
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4.4 Application Problems

Two general types of problems may be noted with the DS2 Automated ELISA System:

Hardware/Software Problem: When a hardware or software fault is noted, the
service engineer is expected to repair, replace, or remedy the problem as
described in this manual. Typically, the system is functioning in a satisfactory
manner but a fairly straightforward action is performed (for example, the lamp in
the reader module is to be changed).

Application Problem: In some instances, all components of the system are
functioning in an acceptable fashion but the reported results are incorrect or are
not being reported. In this situation, it may be necessary for the service engineer
to determine if there have been any changes in the assay protocol.

Note: Most application issues are due to small and seemingly trivial
changes that are made in the overall assay protocol.

If it is believed that the problem is due to an application issue, we suggest the following

steps:

Verify that the assay file has not been edited or modified in any way.
Run standards (if they are not part of the assay protocol)

If any changes have been made in the assay protocol (for example, different lot,
pipette tips from a different lot or manufacturer), run a before and after to
determine if the change (no matter how seemingly small) has caused the
difficulty.

If the laboratory prepares wash solutions, reagents, etc., it may be necessary to
ensure that the quality of all components of these solutions has remained constant.

Determine if there has been any change in the laboratory environment or
laboratory personnel. While the standard operations that the technician must
perform are quite straightforward, a new technician may unwittingly introduce a
small difference that can lead to an error.

Run a different assay on the system. If the results from the new assay are
acceptable, investigate the details of the suspect assay.

Assay problems (%CV issues, suppressed or elevated results) may be due to
washer issues. Always ensure the washer is clean and calibrated and that the plate
definition is correct (no scratching, excess fluid after aspiration, etc) when
troubleshooting assay application problems.
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Chapter 5 Using DeeSoft

5.1 Overview

The DeeSoft program is designed to operate the DS2 for product testing and calibration.
It contains a broad range of features to control various aspects of the system and includes
a number of operations to allow the service engineer to verify that various components in
the system are working appropriately.

DeeSoft is provided to the service engineer on a single CD and is installed on the PC in
the same way as other Windows programs are installed. Follow all prompts that are
presented during installation.

Note: DeeSoft was originally developed to assist in manufacturing and original
calibration of the system. The program includes a number of features that are not of
use to the service engineer and should not be installed onto the customers computer.

Before installation, make sure you save a copy of the DeeDefaults.vba file found here:
C:\Program Files\DeeSoft\Defaults

to a temporary folder and also save the worklist files that should be carried over to the
next release so the DeeSoft application settings are saved and may be recovered as soon
as the new version is installed.

Uninstall the previous version of DeeSoft.

If this is a first-time installation the original DeeDefaults.vba file will be found on the
DeeSoft CD.

To open DeeSoft:

1. Make certain that that Matrix software is not running. Matrix and DeeSoft cannot run
simultaneously.

2. Select DeeSoft from the Windows Start menu under Dynex Technologies. The
Select communication option dialog box will be displayed (Figure 5-1).

Select communication option

Demo kode Cancel

Figure 5-1: The Select communication option dialog box.

3. Select Connect to connect the computer to the DS2. If a connection is not
established, DeeSoft will go into Demo Mode.
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The main DeeSoft window is shown in Figure 5-2.

@i DeeSoft 1. 1. 6 @ C:\Program Files\DeeSoft\Defaults\ o [=[

File Edt Run Settngs Setup InstallModule Pretest Calbrate Verfy View Window Help

Dlle] 8] /s »lm] &% v]7] 5]

| Status

Figure 5-2: The Main DeeSoft Window

Some activities/tests are directly accessed via the menus (Section 5.2) while others are
defined by worklists (Section 5.3). This chapter describes those tests that are relevant for
the service engineer (a few tests are used for manufacture of the system).

['[[[6n4r2007  [@05AM V)
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5.2 The Menus

5.2.1 The File Menu
The File menu includes:

New worklist - presents a dialog box to generate a new worklist (Figure 5-3). A worklist
is a listing of tasks that the system should perform and includes fields for entry of
parameters. A detailed discussion about worklists is presented in Section 5.3

o X
File Edit Run Settings Setup Install Module Pretest  Calibrate  Verify  Wiew  Window Help
D Q| S| B »(w] &P 77| &
R
[ 1 Comments i.l
Comments
=
Addl Insertl Eutl Cop_l,ll [
hd
[ Status [[[[an7/2006 [1243PM 4

Figure 5-3: New Worklist Dialog Box
New Pipette Calibration - used only for in-house pipette calibration

Open - presents a dialog box that lists all existing worklists (Figure 5-4). Existing
worklists are described in detail in Section 5.4.
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Iﬁ ‘

{ :“i ;; | . = Program Files - DeeSoft + Worklist v & Iiee-':-' L)
Organize ~* I3 Views | Mew Folder i@l
Favorite Links Mame = IvI Date modified |v| Type IvI Size |v|
|__| 4 Corners Deepiell, ddf || Barcoding. ddf
B Desktop || Control Pipetting.ddf || Demo.ddf
&l Recent Places || Dilution.ddf | |Incubation Example. ddf
1M Computer || LampVariationTest, ddf |_|Leak Test Reagents, ddf
FF Documents || Leak Test Samples, ddf |_|Read First 4 Filters, ddf
) || Read Plate once,ddf || Wash a Plate,ddf
FE Pictures
Fp," Music
4 Recently Changed
FE’ Searches
J  Public
Folders A
File name: I j IDEE data file {*.ddf) j
Dpen |v Cancel |
A

Figure 5-4: Existing Worklists Dialog Box

Close, Save, Save As, Page Setup and Print - perform the indicated action on the open
worklist and are similar to the commands in other commonly used programs (e.g.
Microsoft Word).

5.2.2 The Edit Menu

Copy - will copy data from the currently selected task from cells selected in that task and
is useful when designing tasks with repetitive data entry. The copied task can then be
placed somewhere else in this worklist or another by using Add or Insert.

Copy Rotate - will copy data from the currently selected task from cells selected in that
task. The data will be rotated 180 degrees. This function is useful when a plate is rotated
in the reader.
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5.2.3 The Run Menu
Worklist - initiates the active worklist
Barcode reset - initializes the barcode reader.

Command Console - allows the user to enter commands and send them to the DS2. This
function is used for debug purposes.

Parallel task simulator - allows the user to enter commands and have them
automatically sent to the DS2 on a periodic basis. This function is used for debug
purposes.

Scale test and cal - allows user to test and calibrate the scale. This is used in the inhouse
pipette calibration process..

Figure 5-5: Scale Test and Calibration Dialog Box

Test Scale will run the scale test using the internal weight in the scale. When the test is
complete the result will be presented in the Error field.

Calibrate Scale will calibrate the scale using the internal weight in the scale. When the
calibration is complete the result will be presented in the Result field. A Mettler Toledo
scale should be employed.

Lamp Alignment - allow the user get per channel lamp intensity from the reader. This
command presents Figure 5-6 to facilitate adjusting the lamp in the reader.
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JB¥ Align Lamp iy ] 1
1.0 1.0
08 08
0.8 0.8
or or
0E 0E
0s 0s
0.4 04
0.3 0.3
02 02
0.4 0.4
0.0 0.0

— ('] Lo - L fea r~ oJ On L —_ i
x =] [ an o o E o o - T -
- ] ral - ral = - = =] ar] o pE
e L] o A (%] L s =} L '3 E "'5
] (] (=] ] ] = (] (] = =
[} [} -
Flot hax IE;EDDD Setup Lamp Turn O lamp
Divizions |1 ]
. Start Reading Stop Reading
Filter I'l

Figure 5-6: Align Lamp Dialog Box
The buttons will allow the user to perform the following operations.

e Setup Lamp - will turn the lamp on and set the lamp intensity using the filter
specified.

e Turn Off Lamp - will turn the lamp off.

e Start Reading - will start reading the 12 diodes, the intensity will be displayed in
the graph.

e Stop Reading - will stop reading for the 12 diodes.
e Plot Max, Divisions, will set the limits and divisions of the plot.

Comm 2 Terminal - presents a communications terminal dialog box which is used to
send or receive information to debug the barcode scanner.
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5.2.4 The Settings Menu

Comm port - sets the communication ports of the DS2 using Figure 5-7.
Communication can be set to USB or Comm 1 to Comm 4. If a scale is attached, the
communications port for the scale can be set from Comm 1 to Comm 4.

RI=TE

— D52 Comr Part
" Comm1 ¢ Comm 3
¢ Comm2 ¢ Comm 4
{* LISB

DS port set to; 19200 Baud,
Mo Parity, 7 Bits, 1 Stop Bit

¥ Scale Connected

— Scale Comm Part
" Comm1 ¢ Comm 3
& Comm2 ¢ Comm 4
Part zet to: [Default I500E.7.1)

|EIEDD,E,?,1

Figure 5-7: Communications Dialog Box
Set Path - sets the file path for Deesoft files and is only used in manufacturing.

DeeSoft Overrides - allows the user to override normal operations in DeeSoft. A detailed
description is presented in Section 5.8.

Arm - presents a dialog box that sets the calibration relationships between the calibration
feature on the pipette or pipette calibration tool and the final calibration values. A
detailed description is presented in Section 5.X.x.

Pipette - presents a number of dialog boxes to set fluid density parameters, PASS/FAIL
defaults, Calibration defaults, Verify defaults and Quick Cal defaults. A detailed
description is presented in Section 5.12.

5.2.5 The Setup Menu

Set main flash structure - sets up the main flash memory of the instrument with the
values that are currently in memory so that these settings will be permanent.

Set serial numbers - allows the engineer to get the serial numbers (Figure 5-8). Each
module has a serial number. If a module is changed, the new serial number should be
entered.
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=
System I Wiite To D52 |
Fipette I Read From D52 | White Ta DS 2 |
Reader I Read From DS2 | Wwiite To D52 |

Figure 5-8: Set Serial Number Dialog Box
Set new controller board - sets up the controller board with default calibrations.
Set module type - sets the module type to a reader or pipette.

Note: Only one module at a time can be plugged.

ml

Set module version - sets the module data version for either the reader or pipette. This
function is for brand new reader or pipette modules that have empty EEproms. These
blank memory chips appear to the system as identical “peripherals”.

5.2.6 Install Module Menu

Reader-incubator - downloads all the calibrations from the reader-incubator into the
DS2 main flash memory. This function is used in production on regular basis but in the
field it should be used with caution and only if a reader-incubator module is replaced.

Pipette - downloads all the calibrations from the pipette into the DS2 main flash
memory. This function is used in production on regular basis but in the field it should be
used with caution and only if a pipette module is replaced.

5.2.7 Pretest Menu

Switches - polls the switches. A detailed discussion of this command is presented in
Section 5.13.

Valves - individually activates the washer valves. A detailed discussion of this command
is presented in Section 5.13.

Sensors - Checks the wash head detect sensor. A detailed discussion of this command is
presented in Section 5.13

5.2.8 Calibrate Menu

This function allows you to save (download) the calibration data to the local computer.
This allows you to keep a back-up copy of all the calibration settings in case they are
needed in the future if the main sandwich board needs to be replaced.
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5.2.8.1 Back-up the DS2 Calibration values

Select Calibrate and Transfer DS2 Calibrations. Select the “Save DS2 Calibrations to
Computer” button. Click “Yes” to the warning message. Deesoft will now download the
DS2 settings and a “Save As” window appears. Save each file (13 total) as the units
serial number and date (e.g. 1DSA0001_7June2008).

5.2.8.2 Restore the DS2 Calibration values

Select Calibrate and Transfer DS2 Calibrations. Select the “Upload DS2 Calibrations
from Computer” button. Click *“Yes” to the warning message. Select the appropriate file
each time the “Open” window appears. This will occur for each of the 13 files.

Note: The IO file that is saved is specific to that sandwich board. If restoring values
. to a different sandwich board, only restore the 12 files, not the IO file.

5.2.8.3 Calibrating the Washer

Select “Calibrate / Washer”. The following will be displayed:
=1k

Batttle & Batttle B Batttle C Open |
Speed {130 f190 f190 Save |

Slope {50 f50 |50
“wiite To D52 |
Calbiate s |  Colbate® | CalbrateC |
[
[

Each of the bottles will be calibrated individually. Fill both the Wash buffer bottles A
and B with 1 liter of de-ionized water and load them on the DS2. Ensure the test fixture
external bottle is at least half full of de-ionized water and plug it into the fluid connector
at the rear of the machine. Ensure the purge tray is in place.

Start with bottle A by pressing “Calibrate A”. The following will be displayed:
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L x|

Do wou wank bo purge the punp and Fluid line?

Yies I Mo | Cancel |

While the dispense pump is running during the next step, manually depress the B and C
(Clean) valve tops so that air purges out of the cross piece.

Click “Yes”. The pump will start and fluid will be purged in the purge tray. The
following will be displayed:

L x|

Do wou wank bo purge the pump and Fluid line again?

Yies Mo | Cancel |

If the lines are not completely purged, click “Yes”. If the lines are completely purged,
click “No”. The following will be displayed:

B x|

Put the fluid reservoir on the scale, zero the scales and then put the reservair in the washer tray.

(0] 4 I Cancel |

Follow the remaining dialogs. The “washer tray” refers to the upper reader plate carrier.
Ensure the wash head dispenses from all 8 pins and that there are 5 dispenses at both the
first (low volume) and second (high volume) dispense.

If the calibration is successful, a dialog like below will be presented. Click “OK”. Click
“OK?” to the “Danger of Overwriting” screen.

. x|

The calculated Slope = 48
and calculated Intercept = 113
These values are in the allowable range.

If the calibration is unsuccessful, a dialog like below will be presented. The calibration
must be repeated.

5-10 DS2° System Service Manual



Using DeeSoft

B x|
The calculated slope = 176
and calculated Intercepk = -349
ERRCOR! & parameter is out of range!
Permitted ranges: (0 < Slope <= 130) and (0 < Intercept <= 512)

THIS CALIERATION MUST BE REPEATED!

After successfully calibrating bottle A, repeat the procedure above for bottles B and C
(Clean).

When all calibrations have been successfully completed, click “Write To DS2”.

Close the “Calibrate Washer” window.

5.2.8.4 Calibrating the Reader

Choose menu item "Calibrate / Reader / Calibrate”. The following will be displayed.

w. Calibrate Reader g@@
Selly Lower Upper Lower Plate UpperPlate
Incubataor Position ’15— ’15—
Abient Hard Offset ,257 ,T ;: ;2
Fieader Offset ’U— ’D— 06 05
Plate 4 Posiion EEREE 04 04
Plate H Position 1282 1407 0.z 02
Test Filer Dffset A D.DDD 02 04 06 08 10 D.DDD 02 04 06 08 10
R
Cal Plates
Lawer Upper 1.0 10
Incubatar Position ’hE— ’15— [ik:] 0.8
Amhient Position 321 3286 0.6 05
Reader Position ’W 'W s ua
Plate 4 Position [1913 |2038 o2 o2
oo 0o
Plzte H Pasition [1222 [ta07 00 02 04 06 08 10 00 02 04 06 0& 10
Open | Read From D52 |
Save | WiieTaDs2 |

Click the “Open” button, select file “Master Reader Calibration.dsr” in the new window,
and click “Open”.

Click the “Cal Plates” button.

When prompted, insert any DS2 or AM Calibration Plate into the lower carrier, close the
reader cover, and click “OK”. The reader will proceed to calibrate the lower plate
position. When finished, the following will be displayed.
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x AEE)

=T Lower Upper Lower Plate UpperPlate
Incubator Pasifon |15 15

=0 10

Ambient Hard Dffsst |25 125 w“ ~ o8
Reader Dffset [i 0 a0 / \\ 08
Plate & Pasition M3 2038 20 / \ 04
Flate H Position 1262 1407 1o _j \ 02

’ i 00
Test Fiter Otfset 8

Fet e 1853 1835 1913 1928 1943 00 02 04 06 03 10
PWMlobe used for  [240
Iamp deregulation
Lawer Upper 50 10
Incubstor Postion |18 E a0 Vi s
Ambient Postion 3213 3256 a0 \ 08
Rieader Posiion 1532 [i725 a Vi Y 1
10

Plate & Position [1a08 [2038 o - N Remave D52 calibration plate

Plate H Position 1278 1407 1252 1267 1282 1297 1312 08 10

ma
e

i

Remove the Calibration Plate, and click “OK”. The following will be displayed.

L x|

Insert D52 calibration plate and close the reader cover,

Insert the same Cal plate into the upper carrier, close the cover, and click “OK”. The
reader will proceed to scan the plate. When finished, the following will be displayed.

= [ [EIx)|

=T Lower Upper Lower Plate UpperPlate
Incubator Pasifon |15 15

=0 50

AmbientHaid Offsat [25 [128 w© ! @ Fa
Reader Dffset 0 E - / \\ T /Ay
Plate 4 Pasition M3 2032 20 / \ 20 / \
Flate H Position E3 Tamv 10 1 N 10~ N
) m o 5
TR & 1883 1895 1913 1928 1943 2008 2023 2038 2053 2068
P s besed far (22D
Jarnp dersgulation
Lower Upper 50 50
Inecbator Posiion 15 15 P Vi a0 ’f\‘
Ankient Postion |53 325 £ \ e
Roader Postion 1608 [i7ia - i Y x ] N
0 10
Plate & Posiion 1808 (2030 . 7 N . L/ A

Plate H Pasition 1275 1203 1252 1267 1282 1297 1312 1377 1302 1407 1422 1457
Remove DS2 calibration plate

Remove the Calibration Plate, and click “OK”. The graphs should be similar to below
with defined peaks. If the graphs appear similar to the examples, then click “Write to
DS2”. If not, then repeat the calibration.
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= Calibrate Reader DEx
Seilly Lower Upper Lower Flate UpperPlate
Incubator Pasifon |15 15
0 50
Ambient Hard Offsel 25 128 w N @ N
Reader Offset 0 o o / \\ 21 /
Plate 4 Pasition M3 2038 20 / \ 20 / \
Plate H Position 1282 1407 o ra AV 10 7 Ay
’ a 0
Test Fiter Offset E]
Fet e 1853 1895 1913 1928 1943 2009 2023 2039 2053 2065
PWM to be used for  [240
Jamp deregulation
Cal Plates
Lower Upper 50 50
Inecbator Posiion 15 15 w Fa a0 ’f\‘
Ambient Pastion 32713 37855 0 \ 10
Reader Posiion 1552 1714 @ ] Y =@ ] Y
10 10
Plate & Pasition 1908 2030 . 7 N . L/ AN
Plate H Position 1275 1399 1252 1267 1282 1297 1312 1377 1332 1407 1422 1437
Open Fead From D52
Save Wite Ta D52

Click the “Save” button.

5.2.8.5 Calibrating the Incubator function

Remove the large panel on the rear of the test fixture chassis to gain access to the back of
the reader-incubator.

To calibrate the incubator function of the reader-incubator, you must remove the
Calibration Probe port opening cover plate from the unit by removing the two mounting
screws as shown below:

PROBE
PORT
COVER
PLATE

4 || M
Press the two g buttons on the menu bar to eject both plate carriers to make
room for the temperature probe.

DS2® System Service Manual 5-13



Using DeeSoft

Close the incubator by manually pressing the door rocker-arm all the way down on the

left side as shown below:
EEE

Pressed
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There are three heaters in the unit. Each of them will be calibrated individually in the
following order, top first, middle second, and bottom last. This is done using a
Calibration Probe that is inserted in the probe port opening. The probe has a sensor on
one side and a ball plunger on the other. The sensor must touch the heater that is being
calibrated. The diagrams below show the three different configurations.

1. TOP HEATER LOCATION - Upper port opening / sensor facing up.

T

SENSOR

UPPER
PORT OPENING

.rl
|

CONNECTS TO THE

UP
/ TEST FIXTURE PCB

SENSOR

LOWER upP

PORT OPENING

LOWER
PORT OPENING

DOWN

NOTE: Cover the unused port and block the side of the probe with metallic tape as shown.
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Choose menu item "Calibrate / Incubator / Temperature Sensor Calibration”. The
following will be displayed.

& Calibrate Incubator. Q@E|
Heat Regulation Parameters Fieference Temperature In Process Data -
Top Middle  Bottom Slope Dffset 5D Low SDHigh 5D Limit
Propartional Gain |g5gg |9500 |9500 | | Top ’— ’— W —
Integral Gain |20D |2UU |ZUU Temperature ['C)  Average 0] SD (< 0.02) Middle 0.08
Battom 0.06
Derivative Gain |‘I 0o |‘I 0o |1 0o | | | | |
Heaters' Temperature Sensors Frobe Acclimatize (s] Incubator Module
Top Middle Buottorn . ’7
Slope | | | 3 0 0 Set Heaters To S ]

Oifszet Wersi
= | | | Irsert Probe 42-0 C s Frint Report

| | | Jep i | | | Acocept
SlaFr‘tEI;?jw | | | 1 St‘?:;g;'jgh | | | _lb:ligh Cancel
emp

10
og
o0&
o7
0&
0s
04
03
0z
01
oo

0o 041 0.z 03 0.4 05 08 07 o0& 04 1.0

Close the reader sliding cover.
Click the “Start Low Read” button.

Start testing the Top Heater by inserting the Calibration Probe into the upper port opening
with the sensor facing up, and click the “Insert Probe” button. NOTE: Always cover the
unused port with a piece of metallic tape.

After the probe acclimatizes for 300 seconds, the program will attempt to retrieve a valid

temperature. This may take a few more minutes. When a valid temperature is recorded,
the program will prompt to change the probe location.
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Start testing the Middle Heater by inserting the Calibration Probe into the lower port
opening with the sensor facing up, and click the “Insert Probe” button. NOTE: Always
cover the unused port with a piece of metallic tape.

After the probe acclimatizes for 300 seconds, the program will attempt to retrieve a valid
temperature. This may take a few more minutes. When a valid temperature is recorded,
the program will prompt to change the probe location.

Start testing the Bottom Heater by inserting the Calibration Probe into the lower port
opening with the sensor facing down, and click the “Insert Probe” button. NOTE:
Always cover the unused port with a piece of metallic tape.

After the probe acclimatizes for 300 seconds, the program will attempt to retrieve a valid
temperature. This may take a few more minutes. When a valid temperature is recorded,
the program will prompt to accept ambient temperatures.

Click the “Accept Low Temp” button, and the program will prompt to start reading the
high temperatures.

Click the “Start High Read” button.

Start testing the Top Heater by inserting the Calibration Probe into the upper port opening
with the sensor facing up, and click the “Insert Probe” button. NOTE: Always cover the
unused port with a piece of metallic tape.

After the probe acclimatizes for 900 seconds, the program will attempt to retrieve a valid
temperature. This may take a few more minutes. When a valid temperature is recorded,
the program will prompt to change the probe location.

Start testing the Middle Heater by inserting the Calibration Probe into the lower port
opening with the sensor facing up, and click the “Insert Probe” button. NOTE: Always
cover the unused port with a piece of metallic tape.

After the probe acclimatizes for 300 seconds, the program will attempt to retrieve a valid
temperature. This may take a few more minutes. When a valid temperature is recorded,
the program will prompt to change the probe location.

Start testing the Bottom Heater by inserting the Calibration Probe into the lower port
opening with the sensor facing down, and click the “Insert Probe” button. NOTE:
Always cover the unused port with a piece of metallic tape.

After the probe acclimatizes for 300 seconds, the program will attempt to retrieve a valid
temperature. This may take a few more minutes. When a valid temperature is recorded,
the program will prompt to accept ambient temperatures.

Click the “Accept High Temp” button, and the program will prompt to finish the test.

Click the “Finish” button and Click the “Write to DS2” button
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5.2.9 Verify Menu

Run Self Test - runs all the DS2 self tests. If all self tests pass, the unit is ready to use.
If a self test fails, an option will be provided to continue or not.

Arm - displays Figure 5-9.
i, Arm Yerificatig =10 x|

Test Sample Tip Cal

Teszt Reagent Tip Cal

T ezt Wazher Cal

Test \Waste Cal

Test Barcode Cal

T ezt Incubatar Door Cal

Test Reader Cover Cal

Figure 5-9: Arm Verification Dialog Box
Test Sample Tip Cal, will get and eject four tips from each sample rack.
Test Reagent Tip Cal, will get and eject four tips from each reagent rack.
Test Washer Cal, will pick up and park the wash head.
Test Waste Cal, will eject the tip.
Test Barcode Cal, will engauge and disengauge the barcode reader.
Test Incubator Door Cal, will open and close the incubator door.
Test Reader Cover Cal, will open and close the reader cover.

5.2.10View Menu, Window Menu, Help Menu
These menus contain standard Windows commands.
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5.3 Worklists
5.3.1 What is a Worklist

A worklist is a program to perform specific task or a series of tasks and can be used to
simplify repetitive operations during testing of the system. A number of worklists are
included in DeeSoft and are described in Section 5.4.

A typical worklist is shown in Figure 5-10.

. DeeSoft 1. 1. 6 @ C:\Program Files\DeeS - [C:\Program Files\DeeSoft\Worklist\Demo.ddf] .- 5[
3. Fle Edit Run Settings Setup InstallModule Pretest Calbrate Verify View Window Help _ & x|
D|=la £ »|m| &l® %|7| 5
_— |
[ 1 Comments —
2 Reagent Pipetting Comments
3 Sample Pipetting
4 Deep el Pipstting hiz example will run through all operations of the D52, It can be used to do & simple dema of the machines operation. d
5 Incubate Plate
6 Incubate Plate
7 w/ash Plate
8 W/ash Plate
9 Read Plate
-]
Reagent Pipetting 1o |7 S wol 200 Bottle [R @ Add ¢ Del ¢ Autofil ¢ Reset
[T ESP [ MuliShat [~ GetPressure Data
Sample Location Plate Location ¢ Lower ¢ Upper  Deep'Wel ¢ Scale
1] 2) 1] | 3 4 | 3| 7 | Bl
1T Rl A T 200
2| B
3 C
4 0
5| E
E| F
7| G
g H
9 fil| ol
Sample Pipetting © [T Yol |50 Battle [51 @ Add Dl € Autofil € Reset
[ ESP [~ MuliShot [ GetPressue Data F# it In Deep el
Sample Location Plate Location ¢ Lower  Upper (¢ DeepWell  Scals
1 24| 1 ]| 3 4 G| ] 7l ] ]
1151 I T &0
2 ]
3 C
4 D
Add Insert Cut Copy g E
7 G =
[Done [[[[ena/2007  [411PM

Figure 5-10: A Typical Worklist

The left column of the worklist contains a list of the operations to be performed and the
right side contains the actual tasks and their settings on the right. You can click on either

the list to access the desired task for editing.

To perform a task, press Worklist on the Run menu. The worklist will then be executed
on a step by step basis and the desired data will be presented. Since the input data and the
output data is different for each task, each task will be discussed separately in Section

5.3.2.
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5.4 Prepared Worklists

DeeSoft includes a number of standard worklists which can be accessed by selecting
Open on the File menu (Figure 5-37).

X
{ )( :; | .~ Program Files = DeeSoft  Worklist - [mj ISEE":" @J
Organize ~ I3 Views | Mew Folder l@l
Favorite Links Mame =~ |v| Date modified |v| Type |v| Size |v|
|__| 4 Corners Deepiell, ddf || Barcoding. ddf
ontrol Pipetting. ema.

B Desktop __| Control Pipetting.ddf || Demo.ddf
&l Recent Places || Dilution, ddf || Incubation Example. ddf
1M Computer || LampVariationTest, ddf |_|Leak Test Reagents, ddf
FF Doouments || Leak Test Samples, ddf |_|Read First 4 Filters, ddf

_— Read Plate once.ddf Wash a Plate.ddf
FE Pictures — —
F[._J." Music
4 Recently Changed
FB Searches

J Public

Folders A

File name: || j IDEE data file (*.ddf) j
Open |v Cancel |
P

Figure 5-37: Prepared Worklists

This section will describe only those worklists that contain two or more tasks or present a
specific task that is derived from one of the basic tasks. For the sake of brevity, the reader
should refer to the basic tasks for an explanation of each task. Note that the various
parameters in each worklist can be edited as described for the various tasks to meet the
specific needs of the service engineer.
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5.4.1 4 Corners Deep Well

The 4 Corners Deep Well worklist (Figure 5-38) is designed to dispense 50 pL from 4
sample locations to the deep well plate using sample tips.

W DeeSoft 1. 1.6 @ C:\Program Files\DeeS - [C:\Program Files\DeeSoft\Worklist\4 Corners DeepWell.ddf] | il
B3 Fle Edit Run Settings Setup Instal Module Pretest Calibrate Verify View Window Help _|2| x|
D|={d| & rm| sl 7[7] 5
EL :!
Comments
This example will dispense 50 ul from 4 sample locations to the deep well plate. This example is used for sample pipetting throughput testing, ;I

[
Sample Pipetting 1o [T+ v [50 Botle [§1 | & Add € Del € Auolil € Reset
[ ESP [ MuliShot |~ GetPressueData ™ Mix In Deep el
Sample Location PlatzLocation " Lower ¢ Upper % Despiwel  Scale
1] 2| 1] 2] El q 5] ] 7] E|
1[T1 51 A T1 50
2 B 2 50
3 B T3 50
4 D T4 50
5 £
B F
7 5
E] = H
]y ] | fres Falllcn 5]

Nl El

[Done [[[[6/14/2007  [10534M

Figure 5-38: 4 Corners Deep Well Worklist
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5.4.2 Control Pipetting Worklist

The Control Pipetting worklist (Figure 5-39) is designed to pipette 100 pL of fluid from
the control rack to the upper plate.

¥ DeeSoft 1. 1. 6 @ C:\Program Files\DeeS - [C:\Program Files\DeeSoft\Worklist\Control Pipetting.ddf] =13 x|
f5. Fle Edit Run Settings Setup InstallModule Pretest Calbrate Verify View Window Help - & x|
Di=a| & >m| sl 97| 5
B 1 Comments =
2 Control Pipetting Comments
Control Pipetting 10 [&1 Vol 100 Boe [CONT | @ Add ¢ Del  Autafil © Resst
[ ESP [~ MuliShot [~ GetPressue Data
Sample Location Plate Location ¢ Lower (5 Upper ¢ Deep'wel ¢ Scale
1] 2] 1] 2] E| 4 5] 6] 7 | 9]
1| C1 CONT A C1 100
2 B
3 C
4 a]
5 E
g F
G
H
» | IO
Add Insert Cut Copy
|

[Done

Figure 5-39 Control Pipetting Worklist
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5.4.3 The Dilution Worklist

The Dilution worklist (Figure 5-40) includes three tasks, pipetting 100 uL of reagent,
200 pL of sample and then pipetting 100 pL of sample to the plate.

Using DeeSoft

. DeeSoft 1. 1.6 @ C:\Program Files\DeeS - [C:\Program Files\DeeSoft\Worklist\Dilution.ddf] - =] x|
B5. File Edit Run Settings Setup InstallModule Pretest Calbrate Verify View Window Help 1= x|
n||E| 2 = »|u| &7 77| 5
T Comments =
[& 2 Reagent Fipeiting Reagent Pipetting 10 |R Yol [100 Bottle [REAG | & Add € Del ¢ Autafil € Reset =
3 SampleFipeting | e i
4 Plats Pipelting [¥ MuliShot [~ GetPressue Data
Sample Location PlateLocation ¢ Lower & Upper ¢ DeepWel ¢ Scale
1] 2) 1] | Bl 4] 5] g 7 | 9
1|R REAG A R 100 R 100 R 100 R 100 R 100 R 100 R 100 R 100
2 B
3 C
4 ]
5 E
3 F
7 G
] H
3 . 0
Sample Pipetting D [T Yol 200 Bollle [SAMP 5 Add (" Del ¢ Autofil " Reset
[" ESP [~ MuliShat [ GetPressusData
Sample Location Plate Location ¢ Lower (5 Upper  Deep'Wel ¢ Scale
1 2] 1 7 3 4 | | ] ]
1 | A T 200
2 B
3 C
4 D
5 E
g F
7 G
3 = H
I _>l_I ETN 2l
Plate Pipetting © [T vol [100 Bowe [ & Add € Del € Auinfil © Reset
[ ESP I GetPressure Dats [ Mis In Plate.
Sample Location  ( Lower & Upper Flate Location ¢ Lower (¢ Upper ¢ DeepWwel ¢ Seale
1 | 1 7 3 4 ] 7 ]| ]|
A il T2 LE TI 100 T2100 (73100 14100 15100 (76100 17100 18100
B B
3 c
D D
E E
Add Insert Cut Copy F F
[ G |5
|Done [[[[e/1a:2007  [1:34PM

Figure 5-40: Dilution Worklist
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5.4.4 Lamp Variation Worklist

The Lamp Variation worklist (Figure 5-41) is used to check the lamp output and
presents an Excel spreadsheet of the data (Figure 5-42). The various commands perform
the operations indicated in the various tasks.

@ DeeSoft 1. 1. 6 @ C:\Program Files\DeeS - [C:\Program Files\DeeSoft\Worklist\LampVariationTest.ddf] —18] x|
/3. Fle Edit Run Settings Setup InstallModule Pretest Calbrate Verify View Window Help _ & x|
o|=|d| 8| »>|m| &% 77| &
_— P
[ 1 Comments :‘
2 Commands Comments
3 Commands
4 Extemal Processing 110 b = brightness s most setting d
5 Commands 113 b = brightriess found during the Light Intensity check
B External Processing 113/110 = lamp intensity setting

This i then used to bum on the lamp. - The lamp is measured over B0 seconds and the intensity values are recorded

Commands Special commands I -

Commands Command and Response

C:First run the system test to get the memary ready ;I =><=First run the system test to get the memary ready ;I

STST:A111 =»5T5T:5:111¢=000:000005232:FFP

C:Then um the arm test ta gat the arms ready =><=Then run the arm test o get the ams isady

STET: 1111 =>5TET:1:111¢=000:00000119%:FPP

C:Eventhing is setup to mn other self tests =»<=Everything is setup to rwn other self tests

= =

Commands Special commands | -

Commands Command and Response

STST:4 1111111 ;I =>5T5T:4:1111111<=000:000043470:PPPPFPPFFFFF ;I

RGETATT:110 =>AGETATT:110<=000: 0000001 00: 2800

RGETATT:113 =>RGETATT:112¢=000:000000710:1200

Add | Insert Cut | Copy

[Dane [[[[enar007  [1:59FM

Figure 5-41: Lamp Variation Worklist
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[Eq Microsoft Excel - Book1

@_] Eile Edit View [Insert Format Tools Data Window Help PDF Create!

DS HG G AITE SRR S04 @i~ < - 0 o e

= B =] 5] Reply with eview... [l

HR=ETE

A1 - I3
AT B [ ¢ [ o [ e [ F T e [ ®H [ © [ J T v [t [ MM T N T oT &P T aTls

1 | il
| 2 [RMOVFLT 0 0DM
3] 0 0.0M
| 4 |RENGLMF 0 0 DM
| & |vE 14 20 16
| 6 |RREADIO: 0 0. DM
| 7 |ve 14 20 16
| & |RREADIO: 0 0. OM
EUE 14 20 16
| 10 |RREADIO. 0 0. DM
(1 [TvE 14 20 16
|12 |RrEADIO. 0 0. DM
BRI 14 20 16
[ 14 |RREADID" 0 0. DM
|15 |TvE 14 20 16
|16 |RREADIO 0 0. OM L
147 |TvE 14 20 16
|18 |RREADIO. 0 0. DM
19 |TME 14 20 16
| 20 |RREADIO. 0 0. DM
|21 | TmvE 14 20 16
|22 |RREADIO: 0 0 DM
|23 |TvE 14 20 16
| 24 |RREADIO 0 0. DM
| 25 |TvE 14 20 16
| 26 |RREADIO 0 0. OM
|27 |TvE 14 20 16
| 28 |RREADIO. 0 0. DM
|29 | TvE 14 20 16
30 |RREADIO. 0 0 DM
|31 TmE 14 20 16
32 |RREADID" 0 0. DM
|33 |TvE 14 20 16
34 |RREADIO 0 0. OM
35 |TIVE 14 20 16
| 36 |RREADIO. 0 0. DM
|37 |TME 14 20 16
| 38 |RREADIO. 0 0. DM
39 | TvE 14 20 16 -
e RTrpT 2 Alea

W 4 » H]\Sheetl / Sheet2 [ SheetZ [4] | |

Figure 5-42: Excel Spreadsheet from Light Variation Worklist
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5.4.5 Leak Test Samples Worklist
The Leak Test Samples worklist (Figure 5-43) is used to test leakage of sample tips.

. DeeSoft 1. 1. 6 @ C:\Program Files\DeeS - [C:\Program Files\DeeSoft\Worklist\Leak Test Samples.ddf] ===

. Fle Edit Run Settings Setup InstsllModule Pretest Calbrate Verify View Window Help =lalx|

D=l 8| > 4w || 4

[ 1 Comments i‘
2 Sample Pipetting Comments

This test will lsak test sample tips. Set the system overides under the setting menu to leak test tips and set the measurement period to B0, The pressure data can then be copied to excel d
and evaluated]

Sample Pipetting 0 [T Yol 300 Battle |S1 < Add ¢ Del € Autofil £~ Reset
[T ESP [ MuliShat [ GetPressure Data I™ Mix In Deep ‘Well
Sample Location Plate Lacation ¢ Lower (© Upper (+ DeepWell { Scale
1 24| 1 7 E]| 4 | | 7 ]| =]
1|7 51 1 |a T 300 T 300 T 300 T 300 T 300 T 300 T 300 T 300 Ta0 |
2 B T 300 T 300 T 300 T 300 T 300 T 300 T 300 T 300 T 300
3 r hd
4 <1 | »
5
3 Pressure 1] | 3 4 | 3| 7 | -
= A DE.-361.-3! DB0-358-3 DEO-362-3 DED.-381.-3 DB0.-351 -3 DE0-348 -3 DE0-360-% DB0.-363 -3 DE0-320_|
B B DE-325 -3 DB0-321 -3 | DEO-376-3 | DED-345.-3 DB0:-355-3| DEC-374-3 | DAO-342-3 DE0.-365-31 DB0.-333
= 3 =

Add | Insert Cut | Copy

[Dane [[[Tenar 007  [247FM

Figure 5-43: Leak Test Samples Worklist

When the worklist is run, the pressure fields in the lower area of the worklist will be
populated.
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5.4.6 Read Plate Once Worklist

The Read Plate Once worklist ((Figure 5-44) is used to read each position in a plate one
time and record the results.

Using DeeSoft

& DeeSoft 1. 1.6 @ C\Program Files\DeeS - [C:\Program Files\DeeSoft\Worklist\Read Plate once.ddf] -8 x|
f5. Fle Edit Run Settings Setup InstallModule Pretest Calbrate Verify View Window Help - & x|
n||E| 2 = »|u| &7 77| 5
B 1 Commerts =
2 Read Plate Comments
Read Plate I Transmission  Famnat IU.UUU ¥ InseitFlate [ EjectFlate
Read filter  |405 | Reference fiker INUnE >  LowerPlate + Upper Plate
1] | 3 4 g | 7 g | | il 12[Refere « |
A 0.ors 2868 0.000 0.0m 0.0m 0.000 0.000 0.0m 0.000 0.000 3.500 0.093 _I
B 2873 0.002 0.000 0.000 0.0m 0.000 0.000 0.000 0.000 0.000 3.500 2.008
c 2836 2883 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.500 3.500
D 0245 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.500 3.500
E 008 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.500 3.500
F 2873 2821 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.500 3.500
G 2883 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.500 3.500
H 0.251 2.506 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.500
o] |

Add Insert Cut Copy

0.273 =
_'I_I

[Done

Figure 5-44: Read Plate Once Worklist

DS2® System Service Manual
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5.4.7 Barcoding Worklist

The Barcoding worklist (Figure 5-45) is used to collect the barcode from each of the five
racks.

. DeeSoft 1. 1.6 @ C:\Program Files\DeeS - [C:\Program Files\DeeSoft\Worklist\Barcoding.ddf] - =] x|
B5. File Edit Run Settings Setup InstallModule Pretest Calbrate Verify View Window Help 1= x|
D=l & > &7 77| 5
B 1 Camments —
2 Barcode Comments
[This example with get barcode from all five sample racks =]
Barcoding @ #dd C Deble  SiatScaming | EndSceming |
Barcode Locatian sl I I 1 ) Barcodes Received
51 [s2 [53 [s4 [s5 Sample 1 [Sample2 [Sample3 [Sample4 | Sample 5
EEER IS G16180410-
G16180410-
G16180410-

2002 X2 K KK
M H K| KKK
w|o|~|o o] e eafraf=

HEEREERENE
SEIEIE RS
€2€0]30 3 3 3 K K
EE IR E

Add Insert Cut Copy

| Opening USB port [[[[e/14/2007  [3.03PM

Figure 5-45: The Barcoding Worklist
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5.4.8 The Demo Worklist
The Demo worklist (Figure 5-46) goes through all of the operations of the DS2.

Using DeeSoft

@i DeeSoft 1. 1. 6 @ C:\Program Files\DeeS - [C:\Program Files\DeeSoft\Worklist\Demo.ddf] —18] x|
/3. Fle Edit Run Settings Setup InstallModule Pretest Calbrate Verify View Window Help _ & x|
o|=|d| 8| »>|m| &% 77| &
[ 1 Comments ﬁ‘
2 Reagent Pipetting Comments
3 Sample Pipetting
4 Deepwel Pipstting hiz example will run through all operations of the D52, It can be used to do & simple dema of the machines operation. d
5 Incubate Plate
6 Incubate Plate
7 w/ash Plate
8 Wash Plate
9 Read Plate
Reagent Pipetting 1o |7 ol [200  Battle |R1 @ Add  Del ¢ Autofil £ Reset
[T ESP [~ MuliShot [~ GetPressure Data
Sample Location Plate Location ¢ Lower ¢ Upper  Deep'Wel ¢ Scale
1] 2) 1] | 3 4 | 3| 7 | Bl
1T Rl A T 200
2| B
3 C
4 0
5| E
E| F
7| G
g H
9 fil| ol
Sample Pipetting 0 [T Yol |50 Battle [51 @ Add Dl € Autofil € Reset
" ESP [ MuliShat [ Get Fressue Data R Mis In Deep /el
Sample Location Plate Location ¢ Lower  Upper (¢ DeepWell  Scals
1 2. 1 ]| 3 4 G| | 7 ]| ]
[T 51 I I T 50
2 ]
3 C
F] a]
R =1 B B : :
7 & =
[Dane [[[Tenaz 007 [310PM

Figure 5-46: The Demo Worklist

When the Run command is given, each activity will be performed and the appropriate
window will be completed.

DS2® System Service Manual
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5.4.9 Incubation Example Worklist

The Incubation Example worklist (Figure 5-47) preheats the heaters for two minutes
and then incubates the upper plate for one minute with shaking.

W DeeSoft 1.1. 6 @ C:\Program Files\DeeSoft\Defaults\ - [C:\Program Files\DeeSoft\Worklist\Incubation Example.ddf]

_lalx
[ Fle Edit Run Settings Setup Install Module Pretest Calibrate Verify View Window Help =18lx
DlslE] &) 5| plw| sl® 7|7 5
[& 1 Comments =
2 Incubate Plate Comments
3 Incubate Plate 7
& Incubats Plate | [This ewampld praheats the heaters for two minuies and then incubstes the uppe plate for one minuts with shaking =
5 Incubate Plats 7
] =
Incubation } Shaking Incubation Seftings
Incubation Option TopHeater (DeaC) [37
(% Preheat Start Middle Heater [DegC)  [37
 Preheat End Bottom Haater (Deg O] 37
" Incubation Start
 Incubation End
" Heaters Stop
Incubation ! Shaking -
Incubation Option
T —
7~ Preheat Start 4 P ———
@ Preheat End a A
 Incubation Start //
" Incubation End 30 /
g | et | w | copy @ [z ey s L
[Done [T1T6A7/2007  [344PM -

Figure 5-47: Incubation Example Worklist
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5.4.10 Leak Test Reagents Worklist

The Leak Test Reagents worklist (Figure 5-48) is used to test the reagent tips. Set the

system overrides under the setting menu to leak test tips and set the measurement period
to 60. The pressure data can then be copied to Excel and evaluated.

& DecSoft 1. 1. 6 @ C:\Program Files\DeeS - [C:\Program Files\DeeSoft\Werklist\Leak Test Reagents.ddf]

B3 Eile Edit Run Settings Setup InstallModule Pretest Calibrate Verify View Window Help

=181
=1al x|

D (W| | B(c] »(m| &% 7[7] &

[ 1 Comments

2 Reagent Pipstting Comments

and evaluated.

Sample Location

Reagent Pipetting 1o |7 wal [1100
[T ESP [ MuliShat [ GetPressure Data

Flate Location

hiz test will lzak test rzagent tips. Set the system overides under the setfing menu to leak test tips and set the measurement period ta B0, The pressure data can then be copied to excald

Battle |R1 @ Add ¢ Del  Autofil ¢ Reset

" Lower { Upper {* DeepWel (" Scale

Add | Insert Cut | Copy

1 2 1 7 E]| 4 | | 7 ]| =]
1|7 Rl A TA00  T100 (T 100 T 1100 T 1100 (T 1100 (T 1100 T 1100 T 1100 |
2 B TA00  T00 (TH00 T1I00  TA100 (T 00 (T 1100 (T 1100 [T 1100
3 r hd
1 LI _’lJ
5
3 Pressure 1] | 3 4 | 3| 7 | -
= A DBz .5 085 DOD52-5.0 DODG2-50 DODSZ 50 DOD52-5.0 DOD52-5.0 DODEZ 50 DOD5Z 50 DOD52-E_|
B B DODSZ 50 DOD52-5.0 DODS2-6.0 DODS2 50 DOD52-5.0 DO.DG2-60 DODEZ 50 DOD52-5.0 DO.D52-E

3 =
e <1 | ;

=

|Dane:

[[[Tenar 007 [322FM

Figure 5-48: Leak Test Reagents Worklist
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5.4.11 Read First Four Filters Worklist

The Read First Four Filters worklist (Figure 5-49) will read the plate with the first four
filters.

& DeeSoft 1. 1. 6 @ C:\Program Files\DeeS - [G:\Program Files\DeeSoft\Worklist\Read First 4 Filters.ddf] |
5. Fle Edit Run Setngs Setup InstallModule Pretest Calbrate Verify View Window Help L= |
Di=d| & rm| a7 97| &
[ 1 Comments =
2 Read Plate Comments
3 Read Plate
; 2::: E:Zt: [This example vl 12ad the plate vith the first 4 fiers, =

Read Plate I Transmission  Famnat IU.UUU ¥ InseitFlate [ EjectFlate

Read filter  |405 | Reference fiter [None >  LowerPlate + Upper Plate
1] | 3 4 g | 7 g | | il 12[Refere « |
A 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
3 £.000 £.000 £.000 £.000 £.000 £.000 £.000 £.000 £.000 £.000 £.000 £.000
D 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
E 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
F 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
G 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
H 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 =
Ll | _'I_I

Read Plate I Transmission  Format |D 000 ¥ InsertPlate [ Eject Plate

Read fiter |450 | Reference fiker INunE |  LowerPlate ¢ Upper Plata

1] 3 3 4 | 3| 7 | E| 0] 1] 12| Refere = |
& 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
D 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
add | Dinset | cot | Comp E 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
F 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
|Done [[[[e/1a:2007  [334PM

Figure 5-49: Read First Four Filters
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5.4.12 The Wash a Plate Worklist
The Wash a Plate worklist (Figure 5-50) is used to wash a plate.

Using DeeSoft

@ DeeSoft 1. 1. 6 @ C:\Program Files\DeeS - [C:\Program Files\DeeSoft\Worklist\Wash a Plate.ddf] —18] x|
/3. Fle Edit Run Settings Setup InstallModule Pretest Calbrate Verify View Window Help _ & x|
D|=lal & »|m| &|® %|7| 5
[ 1 Comments ] ﬁ‘
2 ‘wash Plate 1 Comments
3 wash Plate -
hiz test will wash a plate. d

Washing

Wash Set I

¥ Pugs Volume ———————
I~ Battom Sash GiACiC
I7| Disperse o0 B

[T Aspirate

I~ Fill
= | Soak

[~ Timed

Washing & Add € Delete

Wazh Set I Plate Set Soak Set Plate Location

€ Lower Plate & Upper Plate

™ Puge [ Wolume 123 4 56878 9 10_11]_1g
¥ BottomWash | 10 Lo Sl P EES X R ® B ® K K R X
R S WO® ® %% K R KN
300 B = 1
o e C |x % X R OR ® X % % %X
R fspitale g FI RS ¥ % m %% % % %KX
I Fill  None & Nom E |x % KO®oO®o®ox KR O® X
Add | Inset| Cut | Copw ¥ Sosk  Super F o= |® LA R LA R
RS PR
— FEm P ES VR VR VR LR [ R T R R

=

|Dane:

Figure 5-50: The Wash a Plate Worklist
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5.

5 Align Lamp

This function will allow the user to get the lamp intensity for each of the reader diodes. It
facilitates adjusting the lamp in the reader. When this is selected, the Align Lamp dialog
box (Figure 5-55) is presented.

G000

5300

52000

43500

39000 4

F2300

26000

19:300

13000

G300

Plot kax

Divizions

Filter

G5000

a5:300

52000

- 45500

r 39000

r 42300

r 26000

r 19300

r 13000

r G300

— fay fai] T L [in] - w (4] = — o
a a o ] o o [ & & - - -
= = = = o o o = =1 &L €T i
= 2 & & 2 & B 2 : i3 i
& = o a =

B5000 Setup Lamp Turn OFf lamp

10

Iai Start Reading Stop Reading

Figure 5-55: The Align Lamp Dialog Box.

The buttons will allow the user to perform the following operations.

5-34

Setup Lamp, will turn the lamp on and set the lamp intensity using the filter
specified.

Turn Off Lamp, will turn the lamp off.

Start Reading, will start reading for the 12 diodes, they will be displayed in the
graph.

Stop Reading, will stop reading for the 12 diodes.
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e Plot Max, Divisions, will set the limits and divisions of the plot.
e Filter, specifies which filter position used for the lamp alignment test.

The technician should first start a self-test to home the system so the software can be
aware of the proper coordinates. From the main menu, select Verify -> Run Self Tests.

To perform the lamp alignment, at the main menu, select Run -> Lamp Alignment. For
the Filter field, choose an empty filter wheel location (usually 6). Click on the Setup
Lamp button. When this is finished, click on Start Reading

The bars representing the light output are color coded. If green, the lamp position assures
photo levels between 40,000 and 65,000 across channels. Otherwise, the bars turn red.
This feature is to help the operator to align the lamp. It is the operator’s responsibility to
visually determine the amount of deviation per channel.

5.6 DeeSoft Overrides

This function will allow the user to override normal operations in DeeSoft. It presents
Figures 5-56 to 5-59 to allow the service engineer to set a broad range of general reader
functions.

i, System Overrides =101 x|

Pipette T Syztem T Tipsz

[ Always leave incubator door open
[T Always leave reader cover open

[~ Dwveride reader zettings with the following

Lamp Delay |2—
Type [1 by five, 2 all at once) |2—
Type 1 Group Count |4—
Type 1 Group Reads |5—
Type 2 Mumber Readz IED—

[~ Manual Read

[~ Lamp off during manual read

[~ Raw data during manual read
[~ Read 100 % before and after
[~ Manual Lamp Intemsity

[~ Disable Reader Functions

Figure 5-56: Reader Tab - System Overides
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On the reader tab, the following overrides can be set.

e Always leave incubator door open - this override will leave the incubator door
open at all times.

e Always leave reader cover open - this override will leave the reader cover open at
all times.

e Override reader setting with the following - when activated DeeSoft will reset the
parameters for the reader. These parameters are lamp delay, read type, group
count, group reads and number of reads. These variables are described in greater
detail in the DS2 IDS specification.

e Manual Read - this override will allow all reader functions in DeeSoft instead of
using the RREAPLT command.

e Lamp off during manual read - the lamp will not be used for this reading. This is
used for dark current measurements.

e Raw data during manual read - the actual diode readings are returned.

e Read 100% before and after - 100% readings will be taken before and after
measurements to compensate for lamp drift.

e Manual lamp intensity - the lamp intensity will be recalculated instead of using
the stored value from the self test.

e Disable reader functions - the reader is ignored.
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The Pipette Overrides tab (Figure 5-57) allows for selecting various pipette overrides.

'ﬂ System Owverrides = | = 22

Reader Inz Pipette T System T Tips

[ Alwaps use new tips for single shots

[~ Leak test tips during pipetting operations
Meastrement Period lﬂi

[ Dispenze back into source bottle

[~ Manual ESP

[~ Emply zzale back to source

[ Enable wolume tracking test

[~ Rerun outliers during pipette volume calibration

[ Dizable zample tube offset

[~ Make level detect pressure threashold negative

[ Do not backadjust multishot calibration data

[~ Rerun out of spec CV items during calibration and verification

Mumber of Times ta rerun |3

Figure 5-57: Pipette Tab-System Overrides

On the pipette tab the following overrides can be set.

DS2® System Service Manual

Always use new tips for single shots - new tips will be used during pipetting
operations even though the same liquid is being dispensed to multiple
destinations.

Leak test tips during pipetting operations - after pipetting liquid the pipette will
wait and take pressure readings for the period specified in Measurement period.
Note: To see the pressure plot, the Get Pressure Data checkbox needs to be
checked for the particular pipetting task. See: Sample Pipetting or Reagent
Pipetting worklist tasks.

Dispense back into the source bottle - this will dispense the aspirated liquid back
in to its source bottle.

Manual ESP - all ESP calcuations will be done in DeeSoft.

Empty scale back to source - this will dispense the scale liquid back into the
source bottle. Normally scale liquid is disposed into Reagent rack 2 position 1.

Enable volume tracking test - this will enable the volume tracking test. This test
checks the accuracy of the predicted fluid level in a bottle using the bottle
calibration parameters. It requires a scale and a previously calibrated bottle.

Rerun outliers during pipette volume calibration - if an outlier is observed during
pipette calibration it will be rerun once if this function is checked.
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e Disable sample tube offset - if this is checked the sample tube offset will not be
used. The sample tube offset is a correction that moves the aspirate point to the
left. It is based on the outside diameter of the bottle which is set in the bottle
defaults dialog under calibration/vessels and fluids/bottle defaults.

e Make level detect pressure threshold negative - if this is checked the detect
threshold will be marked with a negative pressure value.

e Do not back adjust multishot calibration data — used for in-house pipette
calibration.

e Rerun out of spec CV items during calibration and verification — Number of
Times to rerun_— used for in-house pipette calibration.

The System Overrides tab (Figure 5-58) is used for editing the flash memory.
'ﬂ System Overrides =RRACh X

Tips

Reader Inc T Fipette T

[ Skip'Warning the User befare \WiiteD52

I~ Initialize manually

Barcode model

~
v LPMEEZ7

-
-

[ Dvemide Barcode Positioning

Start pogition |0
Spacing 0

Figure 5-58: System Tab - System Overrides
On the system tab the following overrides can be set.

e  Skip Warning the User before write DS2- When this option is enabled, the
software will not warn the user prior to writing to the DS2. Dynex recommends
this option not be enabled (leave unchecked).Initialize manually - normally the
self tests initialize the instrument. If the self tests are not working correctly this
can be used as a work around. This was useful when the self test was being
developed. It might be useful as a service tool.
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e Barcode model - the LPN5627 model is the correct selection. The NLB9625
model is the previous model which is not used.

e Do not Read and write from main - For R+D purposes only.
e Do not Read and write from module EEPROM - For R+D purposes only.

e Read and Write from main memory only - this function changes the memory only.
The main flash is not changed.

e Override barcode position - this function was useful when the barcode
development was being conducted. These settings are now available as arm
attributes.

The Tips tab (Figure 5-59) allows for selection of a variety of tip issues.

JR1=TEY
Reader Ihe T Fipette T Snsterm T Tlps ]

[~ Tip Elevator Frezent

Elevator Up Position IU

Elewator Down Pasition — |200
[~ Reuse Tips
[~ Do not ask for new bp boses
[~ Copy Pressure Readings Ta Clipboard &fter Eject

[~ Randomize ejsct positions

R andomization window IED

[~ Discrete eject positions
Position & I-EU Percentage |34
IED IEE

Pozition B Percentage

Figure 5-59: Tips Tab System Overrides
On the tips tab the following overrides can be set:.

e Tip elevator present - if selected the tip elevator will be used. The tip elevator is
installed inplace of the reader. There are two calibration points for the tip elevator
the up position and the down postion. This elevator is used for the pipette
calibration fixture.

o Reuse tips - if selected, the tips will be ejected in the same position as retrieved from the
tip elevator.

o Do not ask for new tip boxes - if selected, the arm will not stop and ask to reload when
the box is used up.
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o Copy pressure readings to clipboard after eject - if selected, indicates pressure data
should be taken after tips are ejected. This feature is useful to determine the correct
blowout during tip eject.

o Randomize eject positions - if selected, the eject positons will be randomized within this
total window.

o Discrete eject positions - if selected, two eject positions will be designated by position A
and position B. The percentage will determine how often positon A or position B is used.
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5.7 Workspace Design Values

The Workspace Design Values dialog box, which is accessed via the Arm command on
the Settings menu, is used to set the calibration relationships between the calibration
feature on the pipette or pipette calibration tool and the final calibration values. All
dimensions are in mm and absolute values with non-fixed origin points.

The Reader Top tab (Figure 5-60 and Figure 5-61) serve as examples. All points are in
absolute coordinates with a 0,0,0 origin anywhere. In this case we chose to set the
calibration hole rear to the origin (i.e. 0,0,0) but it could be any value.

. Workspace Design Yalues o [m] 4

f Sample Tipz T Fieagent Tips ]
HeaderTups T Flates T Samplez T Fieagents T Wwasher

Calibration Holes I Deep'wel | Dnnrl Corver I

Rear Front

T ID b ID

= ID = |11B

z ID z ID
Open |
Save |

Figure 5-60: Workspace Design Values - Reader Top Tab - Calibration Holes

With the above established coordinate system, the parameters for the deep well is -15.63,
0, -51.25 for datum, -78.77,0,51.25 for Y right and -15.63, 115.75, -51.25 for X Bottom.
The door and cover use the same coordinate system.
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. Workspace Design Yalues o =]

f Sample Tipz T Fieagent Tips ]
Header Top T Plates T Samples T Feagents T Wwasher

I DDDII D:w'erl

Calibration Holes | Doz Wel

Daturn———— 7 Right————— # Bottann

Y I-'l 563 Y I-?’E. 7 Y |-1 563
H ID X ID X I'I'IE.?E
z |-5‘| 20 z I-E‘l 20 z I-E‘l .25

Open |
Save |

Figure 5-61: Workspace Design Values
This general approach is used for the various tabs.

5-42 DS2° System Service Manual



Using DeeSoft

5.8 Pipette / Fluid Density

The Pipette/Fluid Density dialog box (Figure 5-62), which is accessed via the Pipette
command on the Settings menu, is used to set the fluid density for pipette calibration. If
water is used, only the temperature is needed.

isj, Enter the fluid density or water ten -10O] x|

Fluid Temperature ['C) |2-|

[~ Custom Fluid |Water

Fluid denszity [gml] ||:|_E|E|8|:|

Figure 5-62: Fluid Density Dialog Box
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5.9 Pipette Pass/Fail Defaults

The PASS/FAIL Criteria Defaults dialog box (Figure 5-63) which is accessed via the
Pipette command on the Settings menu is used to set the pass fail criteria for pipette
volume calibration and verification. The values will come up as defaults when a new

calibration or verification file is created.

i, PASS / FAIL Criteria Defaults - 10| x|

~P&SS / FAIL Criteria
Aocuracy Y B Tol
Single <=10pl |5 |5 |10
Singe> 10 |5 |5 10
Multiple >= 251 [ |5 E

Figure 5-63: Pipette / Pass Fail Defaults Dialog Box
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5.10 Pipette / Calibration Defaults

The Pipette/Calibration Defaults dialog box (Figure 5-64), which is accessed via the
Pipette command on the Settings menu is used to set the default volumes and attributes
for pipette volume calibration.

w, Calibration Defaults I ]
—Single Shot — Multiple Shat
Small Tip Large Tip Small Tip Large Tip
5 1 15 1 K] 1 125425 1
7 1 16 1 200/ 25 1 250425 1
1 1 22 1 225/25 1 3[04 25 1
15 1 7 1 280/ 25 1 450 /25 1
33 1 B7 1 300/ 25 1 550 /25 1
35 1 17 1 FO0 /25 1
53 1 1591 1 00/ 25 1
a1 1 295 1 1100/ 25 1
118 1 432 1 1180/ 25 1
167 1 £09 1
227 1 830 1
300 1 o0 1
“Walurne [ul] I Walurne Priar / Dizp [ul] I I
MHumber Dispenzes I MHumber Dispenzes I
Add | Remave | Change | O s Remove | Change
—Agpirate Parameters Dizpense Parameters r— Level Detect Parameters
P Start |350 ’7 P Blave Qut |3UU Press Threshold |'| 0o
Z Start Height |2DD & to D Avg Size |1
Z Finish 200 Group Spacing |5
Kizzaff |'| Z Start |2UU
Kiszalf Above |2U Z Finizh |2DD
KizsOff Below |3D P Start |1 500
Z Submerged |22 P Elows Out |250
Z Bir Gap I'I oo

Figure 5-64: Pipette/Calibration Defaults Dialog Box

For single shots, select the item you want to modify, then enter a volume and the number
of dispenses and finally press Add to add it to the selected list. The number of dispenses
is the number of times that the fluid must be dispensed to achieve an average dispense
value. At least five dispenses is recommended.

For multiple shots, select the item you want to modify. Enter a volume prior, dispense
volume and the number of dispenses. Press Add to add it to the selected list. Press
Remove or Change to modify the current selected item. The number of dispenses is the
number of times that the fluid must be dispensed to achieve an average dispense value. At
least five dispenses is recommended.
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The remaining parameters set the defaults for the aspirate, dispense and level detect
attributes. These are described in the DS2 IDS. Pipette / Verification Defaults

The Verification Defaults dialog box (Figure 5-65), which is accessed via the Pipette
command on the Settings menu, is used to set the default volumes for pipette volume
verification. The values are changed in the same manner as the the calibration defaults.

i
— Single Shot — bultiple Shot

Small Tip Large Tip Small Tip Large Tip
% ol 15 1 BB 1 126/25/41 1

7 1 16 1 20042541 1 25042641 1

ikl 1 22 1 22874251 1 35042541 1

19 1 kr) 1 250/ 2541 1 450/ 2541 1

a3 1 67 1 300/2541 1 550 /2541 1

53 1 17 1 70042541 1

a1 1 191 1 300/2541 1

118 1 295 1 1100/ 2541 1

167 1 432 1 1180/ 25 /1 1

227 1 609 1

200 1 230 1

oo 1
Wolume [ul] I Yolume [ul] Azp / Disp / Shots I I I
MHumber Dizspenses I Mumber Dizpenzes I
Add I Femave | Change I Add | Femave I Change I

Figure 5-65: Verification Defaults Dialog Box
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5.11 Pipette / Quick Cal Defaults

The Quick Cal Defaults selection is used only for in-house pipette calibration.

5.12 Switches, Valves, and Sensors Test

To perform the Switches, Valves, and Sensors Test:

1. Unplug the Wash Bottles A, B and Waste Bottle Jack plugs, remove all Samples and
Reagent Racks, and close the Main Cover.

2. Select Switches on the Pretest menu and press the Start button. The display
window should present all buttons in pink (off) (Figure 5-66).

w. Switches Verification E@@

Start . On
Stop O It

eocco0e o

Carver

e @ 0 =

Bottle & Botte B Wwaste Bottle  Wacuum

Figure 5-66: Switches Verification
3. Open the Main Cover. The Cover button should turn green (Figure 5-67).

&, Switches Verification

@ On

Stap ’ & of
0000000 @
PUMP ON
O O O O PUMP OFF

Baotle & Bottle B “Waste Bottle  Wacuum

Figure 5-67: Cover Off - Switches Verification
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4. Slide a Sample Rack into position number one. The 1 indicator should turn green
(Figure 5-68).

&, Switches Verification g@@
L]l @ o
S O i

sccocc0 o

Caver

: : : : FUMP OW
FPUMF OFF
Blattle & Buattle B “Waste Botle  Wacuum

Figure 5-68: Cover Off and Sample Rack 1 in Position - Switches Verification

5. Slide a further four Sample Racks into positions 2, 3, 4 and 5, one at atime. The 2,
3, 4 and 5 buttons should turn green corresponding to the rack being fitted.

Slide both Reagent racks in one at a time. The “6 and 7” buttons should turn green.
Plug Wash Bottle A in. The Bottle A button should turn green.

Plug Wash Bottle B in. The Bottle B button should turn green.

© ©® N o

Plug the Waste Bottle in. The Waste Bottle button should turn green.

10. Insure the Waste bottle cap is on tight, click on Pump On. The Vacuum button
should turn green after a few seconds.

11. Click on Pump off. The Vacuum button should go back to pink (off) after a few
seconds. If all tests pass, all the buttons will have turned green.

12. Close the Switches window and select Valves on the Pretest menu.

13. Press Start on the Washer Valves dialog box (Figure 5-69).

= Washer Valves E@@

O
O O'O0

Dizpenze [

@ on
O off Stop

Figure 5-69: Washer Valves Dialog Box
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14. The valves will now cycle on and off. Check which valve is activating by touching the
valve tops and ensure the action coincides with the displayed buttons (Figure 5-70).

. Washer Valves E@@
when green;
Valve head @ 0n
should be in O of

Figure 5-70: Washer Valve Test - In Progress
15. If all tests pass, press Stop and close the dialog box.

16. Close the Valves window and select Sensors on the Pretest menu to present the
WashHead sensor test window (Fig 5-71).

¥ WashHead Sensor Test . l"‘:' | (=] |ﬁ]

To check the WashHead sensor, manually do the
following:

Fickup the WWashHead, click Start then maowe the
Arm slowly up and down. The box tums green when
the WashHead sensortriggers. Click Stop to finish
test.

Stark Stop

Fig 5-71 WashHead Sensor Test Window

17. Click “Start”. Manually move the Pipette to the Wash Head position and engage it.
Move the wash head assembly away from the hanging posts and slowly raise the
pipette and wash head up to where the wash head just touches the pipette eject
plate. Ensure the box in the “WashHead Sensor Test” window changes from red to
green. Return the Wash Head to the posts and disengage the pipette. Click “Stop”
and close the window.

5.13 Aspiration Pump Vacuum Output Check

Below is the process to check the vacuum output of the aspiration pump. This should
be completed once a year during the yearly preventive maintenance visit as well
as anytime a customer is having CV issues. If the vacuum relief valve is defective,
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the system may have the vacuum build up which can cause the aspirate tubing to
intermittently collapse on itself and cause the system to not wash properly.

1. The right connector where the waste bottle connects to goes straight through to
the vacuum. Connect your manometer to this right most connector on the front
workspace (see figure 1).

a. You can use the tubing from the waste bottle or the tubing on the inside of
the workspace that attaches to the right side coupler.

EBarcode Reset

Yorklist "'i\l“ml g5 xsszl 7 | 7 | ﬁl

Cami =}

Parallel Task Simulator

Scale Test and Cal
Lamp Alignment

Cornin 2 Terrninal

J Done | || Command time 0.1 1D=131 | 5/24/2012 [10:37 &M v
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3. To turn the aspirate pump on, on the Send Command field, type
“WENGPMP:0:1:” and select the Send DS2 button.

2 Command Console

— Command Log —Ermor Log
Send Command IWENGF’MF‘:D:ﬂ Send D52 I Ighore
Reszponse 0000000001710
" I Szt BEALE | =GETENC<=002:000000110:00
=:|CALSEM;3:1.07:-1,25=000:000000120 ~

=:5WRTREG:2:2:1<=000:000001 277
=:5WRTREG:2:2:0<=000:000006204
=:|5ETTMP:0:0:154=000:000000110 —
=»SGETVER:1<=000: 000006030020 1.03
=:5T5T:1:111<=000:000007114&:FPF

=:WEMGPMP:0:01 < =000: 000001 366

=WEMGPMP:0:00< =000: 0000007110
=:5GETVER:1<=000:000000340: 020 1.08
=»5SREAREG:1:0:04=000:0000007 11

=:5SREAREG: 2:0:04=000: 00000009

=:5REAREG: 3:0:0<=000:0000007111

=:5REAREG: 4:0:0<=000:000000666
=:5REAREG:5:0:04=000:000000110 v

Log Length 100 Save | Open | Clear |

Retry Once On
Copy All By Rows | Copy &l By Cals | These Errors

4. Measure the vacuum on the manometer. The reading should be 3PSI +/- .50PSI
(see figure 4). If the reading is above 5PSI, replaced the valve and ensure the
flow direction is oriented properly.

L
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INLET TUBE

SILICONE
TUBING,
120mm

DIRECTION OF

FLOW “T'FITTING
ASSEMBLY
PRESSURE RELIEF

VALVE

5. To turn off the pump, in the Command Console type “WENGPMP:0:0” and click
the Send DS2 button.

;_:1 Command Console

Caommand Lag Errar Log
Send Command |WENGPMPZUZ':1 Send D52 | lgnare
Fesponze 000: 000000110
| ol SILALE =>GETENC<=002:000000110:00
=:|CALSEM:3:1.07:-1. 2<=000:000000120 A

=»SWRTREG:2:2:1<=000:000001 277
=»SWRTREG: 2:2:0<=000:000006204
=:ISETTMP:0:0:1 5<=000:000000110
=»5GETVYER:1<=000:000006030:0 24 1.03
=:5T5T:1:111<=000:000007114:PPF
=»WENGPMP:0:01<=000: 000001366
=»WENGPMP:0:00+=000:000000110
=»SGETYER:1<=000:000000540:0 2k 1.08
=»5SREAREG:1:0:0<=000: 000000111
=»SREAREG: 2:0:0<=000: 000000031
=»5REAREG:3:0:0<=000: 000000111
=»5REARE G:4:0:0<=000: 000000EEE

=:5REAREG:5:0:0<=000: 000000110 w
Log Length 100 Save | Open | Clear |
Retry Once On
Copy &l By Fows | Copy &l By Cals | Theze Enars

5.14 Run Self-Test

This function will run all the DS2 self tests. If all self tests pass the unit is ready to use.
If a self test fails, an option will be provided to allow the operator to indicate if the test
should be continued.
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5.15 Incubation Test
5.15.1 Upper Plate

To perform the Incubation Test on the Upper Plate:

Power up the DS2.

Start DeeSoft, and press the Connect button.

Open the Incubation Verification Upper worklist.

Select Verify / Run self tests The DS2 will now go through initialization.

Start Barnstead 2.00.

o g > w NhoE

Connect the jack plug of the interface cable to the temperature recorder (Figure
5-71).

TEMPERATURE
RECORDER
FIXTURE

Figure 5-71: Connecting the Jack Plug of the Interface Cable

7. Select Device / Start Device and press Yes when the prompt appears, to present
Figure 5-72.
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Bl Start Device EJ

Start Method L
+ Start Mow |Nc|w j izlj
" Delay Start —
C Pushbution Start  |NOW —

Start Parameters
Device Type: Temp100
Serial Mumber: M57125
User ID: [Tester Alarmn

Settings...

Extended ID: |
Reading Rate: |2 Seconds j
=

Log Time
Days o 1] Days Cancel
Hours: Haurs =
Minutes: Minutes
SECONDS 16 Seconds Start Device

Figure 5-72: Start Device Dialog Box

8. Set Start Method to Start Now. Enter your name as the User ID and set the Reading
Rate to 2 Seconds.

9. Select Start Device.

10. When the Device Started dialog box appears, press OK and disconnect the
temperature recorder.

11. Insert the Temperature Recorder Fixture into the Upper Plate Carrier.

12. Press Play in DeeSoft to run the Incubation Verification Upper.ddf work-list. The
Incubation period is set to run for 60 minutes.

13. When the incubation period has finished, the upper carrier will move to the out
position. Remove the Temperature Recorder Fixture and re-connect it to the
Interface Cable.

14. Select Device / Stop Device and press Yes to stop taking any further readings.

15. Select Device / Read Device Data, and press OK when the Device Stopped prompt
appears.

16. Enter the DS2 Reader Serial Number and Upper as the file name for the readings as
shown in the upper right in Figure 5-73. This figure page shows the readings taken
during the Incubation as a plot.
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S [ nstend blepnatiens] - [CP

sillarnstead 2.00VI05A0006 TULL TEST csv - (Modidled]]

¥ [E o nAsemeume =] a5

Tampi01 - Fushbuton Temparsiutn Recorser
1DRA-BOOE Uipper Ui 100 A Sarial e METIZS

£ [

2000040 SO0 24800 1200 R0 M TIOEAN
S0 01, 2006 Sep 0, 2006 Sep 01, 2006 Sep 01, 2006 Sep 01, 2006 Sep 01, 2006

OO0 B 10N b 2008 T Senll MG [ DENAN OO

Figure 5-73: Upper Temperature Plot

17. Select Copy Data to Excel on the Graph menu. The readings will be exported into
an Excel Spreadsheet titled Data Spreadsheet which will then be displayed.

18. In Excel, open the file Temperature Validation Macro Rev xx.xIs, and press Enable
Macros if the prompt appears (xx is the revision number).

Note: Ignore the message that appears on the current spreadsheet and return to the
Data Spreadsheet.

19. Press Ctrl and Q to run the macro. This macro manipulates the exported data to
present a Pass / Fail result.

20. If the results indicate PASS, then fill in the Serial Numbers for the DS2, the reader,
and the plate position being tested (Upper).

21. Select Print on the File menu and press OK to print out the results, then sign and
date the printed page.

22. Save the spreadsheet as filename: [Reader Serial Number] Incubator Validation
Upper Results.xls

23. Close Excel.

24. Close the Barnstead 2.00 data file by pressing the X button in the upper right corner
and selecting Don’t Save.
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5.15.2 Lower Plate

To perform the Incubation Test on the Lower Plate:

1. In DeeSoft, close the Incubation Verification Upper worklist and open the Incubation
Verification Lower worklist.

4
2. Onthe menu bar, press the Lower-plate eject button. E[

3. In Barnstead 2.00, select Device / Start Device. Press Yes when the prompt
appears.

4. Set Start Method to Start Now, enter your name as User ID and set the Reading
Rate to 2 Seconds

5. Press Start Device.

6. When the Device Started dialog box appears, press OK and disconnect the
temperature recorder.

7. Insert the temperature recorder fixture into the lower plate carrier.

8. Press Play in DeeSoft to run the Incubation Verification Lower worklist. The
Incubation period is set to run for 60 minutes.

9. When the incubation has finished, the lower carrier will move to the out position,
Remove the temperature recorder fixture and re-connect it to the interface cable.

10. Select Stop Device on the Device menu and press Yes to stop taking any further
readings.

11. Select “Device / Read Device Data”, and click “OK” when the “Device Stopped”
prompt appears.

12. Enter the DS2 Reader Serial Number and “Lower” as the file name for the readings.

13. Select Copy Data To Excel on the Graph menu. The readings will be exported into
an Excel Spreadsheet titled Data Spreadsheet which will then be displayed.

14. In Excel, open the file Temperature Validation Macro Rev xx.xlIs, and press
Enable Macros if the prompt appears (xx is the revision number).

15. Note: Ignore the message that appears on the current spreadsheet, and return to the
“Data Spreadsheet”.

16. Press Ctrl and Q to run the macro. This macro manipulates the exported data to give
a Pass / Fail result.

17. If the results indicate “PASS” then fill in the Serial Numbers for the DS2 and Reader,
and the incubator position being tested (Lower).

18. Select Print on the File menu and press OK to print out the results. Sign and date
the printed page.
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19. Save the Excel file as filename: [Reader Serial Number] Incubator Validation Lower
Results.xls.

20. Close the Barnstead 2.00 and Excel programs.

5.16 Calibrating the Arm

Prior to begining the arm calibration, please read through the precautions below:

1. Please read all message boxes carefully and perform required actions when
prompted.

2. If you are using a Windows language version other than United States English,
please note that the decimal separator must be set to “decimal” and not “comma”.
The DS2 Toolbox Software will not operate properly if the decimal separator is set
to “,” instead of “.”

3. When moving the pipette, make sure to grasp the metal pipette spigot, do not use the
tubing coming out of the pipette to move the pipette or you will risk damage to the pipette
module.

«—Make Sure Matrix is

Closed and then Double
Click the DS2 Toolbox to
open
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DS? Toolbox

«—Greyed out until
initialization is completed.

«—Connecting- going
through Self-Test

Once the DS2 is successfully connected to the arm calibration software, begin by saving the arm
calibration values out to a file.

«—Active once self-test
completes

e Clickon Arm
Tools

e Save Arm
Calibration
Values

«—Will say: Connected to
the DS2

The Save Arm Calibration Values window will appear. The default file name will be
“DS2CalibrationValues”. Make sure to append this file name with the date (see below) so that the
file is easily identifiable and will not overwrite. If you are saving the values multiple times in one
day, make sure to append with the date and a unigue identifier (a, b, etc).
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Save Arm Calibration Values = | = 2

The following is only necessary if Dynex requests a file
containing the arm calibration values stored on your DS2.
The file will be saved to the directory: C:\Program Files\Dynex
Technologies\DS-Matri\DS2 Toolbox

File Name:  DS52CalibrationValues07022012 cav

[

% Complete:

Click Save Values. Once the arm calibration values are saved, click Exit. A file with the values is
now saved to C:\Program Files\Dynex Technologies\DS-Matrix\DS2 Toolbox.

Once the values have been saved, begin the Arm Calibration procedure.

D52 Toolbex

«—Once Arm Calibration

Values have been saved:

e Clickon Arm
Tools

e Calibrate Arm

Conracted to the 052 L
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1B/ DS2 Arm Calibration

The following is a wizard that allows the user to easily calibrate the
DS2 pipetting arm. A calibration tool, a Dynex Microtiter plate, and a
black delrin stepped collar are necessary to complete the calibration.
Insert all racks into the workspace of the DS2 and click "Next" to
begin the calibration. NOTE: you may calibrate as many or as few
points as desired. Simply leave any calibration points blank that do
not need calibrating.

[Present Upper Plate | [ Present Lower Plate «—Select Next to
/ begin calibration

Only calibrate positions requiring calibration. It is not necessary to calprate
positions which do not require calibration.

[ 052 fecthax. i [o ]

Fie  Amfook  Resder Took  Pates  Help

The following is @ wirard thal allows the user to easily calibrate the
52 pipetting arm. A calibration tool, a Dynex Microfiter plate, and a
plack delrin stepped collar are y to complete the

Insert all racks into the workeagcaablba b ot olich il
052 Arm Tooks L1

C e

1Ensure there is

beqgin the calibration. NOTH
points a5 desired. Simply |
nol nesd calibrating,

nothing attached
to the pipette
[Frasent Upper Finia | [Frasent Lowar Fists | Spigot, CI iCk Ok | ) [ cancat

Conected b the D52 103
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This calibration position is for the deep well rack positions.

Calibrate this position if you suspect there are issues pipetting from the deep wells (tip is not
centered, pipette does not seem to be finding fluid level accurately), or the incubator door is not
completely opening or closing. Calibrating this position calibrates several positions on the
instrument platform.

If this position does not require calibration, click Next.
To calibrate this position, follow the instructions on the screen and click Get Values for each of

the two calibration positions. Once the X, Y, and Z values for both positions are populated with
values, click Next to calibrate other positions or OK to finish the calibration.

U8 DS2 Arm Calibration

[Consumables Rack Positions |

Rear Consumable Hale

Insert the pipette spigot pin intpAfie rear hole on theMsqnsumables rack. Click "Get Values"
Front Consumable Hole
Insert the pipette spigot pin ipgtd the front haole on tAeconsumakbles rack. Click "Get Yalues"

Consumable
Hole

Front
Consumable
Hole

Fresent Upper Plate ] [ Present Lower Plate
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This calibration position is for the reader cover positions.

Calibrate this position if the reader cover is not being opened or closed properly.
If this position does not require calibration, click Next.

To calibrate this position, follow the instructions on the screen and click Get Values for each of
the two calibration positions. Once the X, Y, and Z values for both positions are populated with
values, click Next to calibrate another position or click OK to finish calibration and save the
values to the DS2.

118/ DS2 Arm Calibration

| Reader Cover Positions |

Open Cowver

Insert the pin in the hole on the er cover tak: n the cover. Click "Get Values".
x| vzl U Getvalues |

Closed Cower

Mow close the cover. Click "Get Val -
<[ IVl 12| I[(@

Reader

o000 0OOGOS
o00000OGO
(I XXX XX X
20000000

2000000

Present Unper Flate ] [Present Lower Plate < Back (I [ MNext > ]\{ oK ] [ Cancel
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This calibration position is for the sample tip (blue tip) pick up positions.

Calibrate this position if the sample tips are not being picked up (spigot is banging between tips),
if tips are falling off in transit, or if pipetting issues are suspected.

If this position does not require calibration, click next.

Technical Tips:

1. The pipette tip must be put on very, very, tightly when performing this calibration. Failure to
put the tip on tightly will result in incorrect calibration and could result in improper pipetting and
tips falling off in transit. | recommend leaving the tip in the rack, bringing the spigot over to the tip
rack and using a method similar to when manually pipetting to get the tip on the spigot. Push the
spigot into the tip until it cannot go further, then lift the tip up and bring it down firmly in the rack
several times to ensure the tip is firmly attached to the spigot. When the tip is on properly it is
difficult to remove. Leave the same tip on for all six calibration points.

2. Please note: The X bottom position is not the corner hole, but diagonal from the corner hole.

3. Make sure that the tip containers are placed securely and properly on the deck, otherwise
calibration will be affected.

To calibrate this position, make sure there is a tip on the spigot (see technical tips above),
remove the tips from the 3 positions in rack one and the three positions in rack 2, leaving them
empty so the calibration can be performed with the tip already on the spigot. Follow the
instructions on the screen and click Get Values for each of the three calibration positions in rack
one and each of the three calibration positions in rack 2. Once the X, Y, and Z values for all 6
positions are populated with values, click Next to calibrate another position or click OK to finish
the calibration.

Arm Calibration : I ==

| Sample Tip Rack Positions |

Rack 1 Datum

Insert the spigot pin into the tip at |ocation "Datum in Rack 1. Click "Get Values".
X Y z

Rack 1Y Right

Insert the spigot pin into the tip at location ™Y Right" if Rack 1. Click "Get Values".
X Y z

Rack 1 X Bottom
Insert the spigot pin into the ti

X Y zZ

at location "X Bottom" in Rack 1. Click "Get Values".

Rack 2 Datum

Insert the spigot pin into the tig at location "Datum” in Rack 2. Click "Get Values".
X Y z

Rack 2 Y Right
Insert the spigot pin into the ti

X Y zZ

at location "Y Right" in Rack 2. Click "Get Values".

Rack 2 X Bottom
Insert the spigot pin into the tip &t location "X Bottom'|in Rack 2. Click "Get Values".

X Y z
Present Upper Plate ] [Pre&ent i}(:vwer Plate ] [ < Back/] [ Next = ] 1\ oK ] [ Cancel
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This calibration position is for the reagent tip pick up positions.

Calibrate this position if the reagent tips are not being picked up (spigot is banging between tips),
if tips are falling off in transit, or if pipetting issues are suspected.

If this position does not require calibration, click Next.

Technical Tips:

1. The pipette tip must be put on very, very, tightly when performing this calibration. Failure to
put the tip on tightly will result in incorrect calibration and could result in improper pipetting and
tips falling off in transit. | recommend leaving the tip in the rack, bringing the spigot over to the tip
rack and using a method similar to when manually pipetting to get the tip on the spigot. Push the
spigot into the tip until it cannot go further, then lift the tip up and bring it down firmly in the rack
several times to ensure the tip is firmly attached to the spigot. When the tip is on properly it is
difficult to remove. Leave the same tip on for all six calibration points.

2. Make sure both of the reagent racks are pushed in all the way and that the rack does not tilt
to the left or right when inserting the spigot/tip. If the racks are not properly positioned, the
calibration points will be incorrect.

To calibrate this position, make sure there is a tip on the spigot (see technical tips above),
remove the tips from the 3 positions in rack one and the three positions in rack 2, leaving them
empty so the calibration can be performed with the tip already on the spigot. Follow the
instructions on the screen and click Get Values for each of the three calibration positions in rack
one and each of the three calibration positions in rack 2. Once the X, Y, and Z values for all 6
positions are populated with values, click Next to calibrate another position or click OK to finish
the calibration.

118 DS2 Arm Calibration

[Reagent Tip Rack Positions |

Fack 1 Datum
Insert the spigot pin into the tip at logation "Datum” in Rack 1. Click "Get Values".

X M z [ /Get values \ |

Fack 1% Right
Insert the spigat pin into the tip gt location ™y Right" in Rack 1. Click "Get Values".

X v z
Fack 1 X Bottom

Insert the spigot pin into the tip[at location " Botto

X v z

D'l tum .I

'E\

"in Rack 1. Click "Get “alues"

Fack 2 Datum
Insert the spigot pin into the tig

X Bottom

at location "Datum” ip Rack 2. Click "Get Walues".

X v z

Fack 2 % Right

Insert the spigot pin into the tiplat location " Right'in Rack 2. Click "Get Values".
X v z

Fiack 2 X Bottom
Insert the spigat pin into the tip &t location "X Bottpm" in Rack 2. Click "Get Values".

X v z [\ Get values /]
Present Upper Plate ] [Present Lower Plate ] < Back H Iext > J [ )OK ] [ Cancel
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This calibration position is for the barcode scanner position.

Calibrate this position if barcode scanner is working (there is a red light), but it not reading
barcodes or if the barcode scanner is not clicking back into place once barcode scanning is
complete, or if the spigot is not engaging the barcode scanner to scan barcodes.

If this position does not require calibration, click Next.

Technical Tips:

1. Make sure the barcode scanner is all the way over to the left of the instrument and you can
hear it “click” into place. If the scanner is not clicked in all the way to the left, it will not be
positioned properly for the calibration and the calibration points will be incorrect.

2. Do not push the spigot so far down in the spigot hole that it is difficult to remove. See below
for pictures that show the correct positioning of the spigot for this calibration.

To calibrate this position, make sure the barcode scanner is in the correct starting position (see
technical tips above). Look at the spigot and note that there is a slight color change in the metal;
this is also where the spigot begins to taper from straight to angled (picture 1). Insert the spigot in
the hole on the barcode scanner until you can barely see where the color change takes place
(picture 2). The spigot should not be tight in the hole. Alternatively, if you have difficulties seeing
the color change on the spigot, insert the spigot into the barcode scanner hole all the way and
then lift up 1-2mm. Again, the spigot should not be tight in the hole.

Color change on
spigot (spigot is
NOT correctly
positioned in the
barcode scanner

Spigot correctly positioned in
barcode scanner hole, color

change barely visible, but spigot
is not tight in the hole.

Color change
on spigot

Picture 1 Picture 2

Once the spigot is correctly positioned correctly in the barcode hole, click Get Values. Once the
X, Y, and Z are populated with values, click Next to calibrate another position or click OK to finish
the calibration.
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T Arm Calibration = e E - —— L= E S

— - - —

| Barcode Reader Position |

Barcode Paosition
Gently insert the spigot into the barcode hole. Do NOT push it down into the hole. Move

the barcode to the far left position un eated at home. Click "Get Values".
X Y z 1’

Barcode
Hole

Present Upper Plate ] [ Present Lower Plate = Back ]@ [ 0K ] [ Cancel
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This calibration position is for the tip eject position.

Calibrate this position if the tips are not being ejected off the spigot, or if the tips are banging into
the instrument deck instead of being ejected.

If this position does not require calibration, click next.

Technical Tips:
1. For this position, a reagent tip is placed on the spigot to help with correct positioning only. It
does not need to be on tightly.

2. Make sure to center the spigot from both the front and the side of the instrument, also
ensuring the spigot is pushed down until it stops.

When the spigot is centered
from the side, the reagent tip
will line up exactly with the 20%"
position label on the sample

1 rack. None of the 20™" position

| label should be visible when

| properly centered.

Centering from the front view
must be done by eye. Make
sure the spigot is pushed all the
way down so the pins come in
| contact with the metal ring.

To calibrate this position, follow the instructions on the screen and the technical tips above and
click Get Values. Once the X, Y, and Z are populated with values, click Next.
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11B/DS2 Arm Calibration

[Tip waste Hole Position |

YWaste Position I

IMount & reagent tip on the end of the spigot. Mowve the spigot and tip to the waste hole }-1

Center the tip in the hole and mowe the spigot down until it stops. Click "Get Yalues". {

X| ‘Y| |Z| d[ Get Values ] F
I}-ﬂ
|
e

Waste Hole |
Present Upper Plate ] [Present Lower Plate [ = Elacku I Mext > J [) OK ] [ Cancel
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This calibration position is for the wash head pick up position.

Calibrate this position if the wash head is not being picked up successfully, or is not being
released successfully.

If this position does not require calibration, click next.

Technical Tips:

1. Make sure the wash head is positioned correctly on the support posts prior to calibrating this
position. Incorrect positioning of the wash head will cause incorrect calibration.

Incorrect wash head Correct wash head positioning
positioning on the support on the support posts. The head
posts. The head of the post is of the post is visible.
covered by the wash head and
the wash head is crooked.

To calibrate this position, make sure the wash head is seated correctly (see technical tips above),
follow the instructions on the screen and click Get Values. Once the X, Y, and Z values for all 6
positions are populated with values, click Next.
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¥ DS2 Arm Calibration BX

[washer Pickup Position |

Washer Pickup

Latch the wash head to the pipep® at the wash heab\station. Click "Get Yalues". Remove

[ )v [ 2 [ | Cadvees ]

Present Unper Plate ] [Presem Laower Plate < Back ] {\Uex{ > I [/OK ] [ Cancel

When this screen appears, the DS2 is halfway through the calibration wizard. To save any new
calibration points, or to continue the wizard to the desired calibration screen, click next.

I8 DS2 Arm Calibration E|@| E|

The DS2 needs the yalues calibrated up to this point, if
any, to continue the calibration. If you wish to save
these values, click "Next" to continue the wizard. If any
points have been calibrated, the arm will perform a self
test following the save. If you don't wish to continue,
click "Cancel” to exit without saving.

Present Unper Plate ] lPresent Lower Plate ] [ < Back ] I Mext > I [ OK ] [ Cancel

Engage the wash head when instructed to do so, then click ok.
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The DS2 needs the values calibrated up to this point, if
any, to continue the calibration. If you wish to save

these values, click “Next™ to continue the wizard. If any
prints have boon ol perform a sell
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click "Cancel” to &
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This calibration position is for the wash head pin positions in the plate.

Calibrate this position if the wash head pins are not centered, if the wash head is scratching the
bottom of the plate during aspiration, if wash solution is dispensing outside of the plate, if
incomplete aspiration is occurring, or if results indicate a washing issue.

If this position does not require calibration, click next.

Technical Tips:

1. The spring gap must be kept open when calibrating the wash head positions in the plate. Put
sample tips in the spring gap to keep the gap from closing. This will allow the aspiration pins to
come in contact with the plate bottom, without compressing the spring. See picture below.

2. Please note: The plate carriers will move if you apply too much force while performing the
calibration. Be gentle when inserting the aspiration pins into the white well inserts in the plate,
taking care not to move the plate carrier around. If the plate carrier is moved, calibration values
will be incorrect.

3. Be very careful when clicking “get values”. Make sure that the plate is in the plate carrier
corresponding to the “get values” you are clicking. For example, when clicking “Get Values” for
Upper Plate Datum, make sure the plate is actually in the Upper Plate carrier.

To calibrate this position, use the DS2 Calibration plate. Follow the instructions on the screen and
the Technical Tips above when calibrating. Click Get Values for the Datum and Y Right positions
in the upper plate carrier. Remove the DS2 Calibration plate from the plate carrier and make sure
the wash head and pipette are off to the side. Click “Present Lower Plate” at the bottom of the
screen. Insert the DS2 Calibration Plate when prompted, taking care not to move the plate
carrier. Click “OK” prior to putting the wash head in the plate to avoid damaging the instrument.
Click Get Values for the Datum and Y Right positions in the lower plate carrier. Once the X, Y,
and Z values for all 4 positions are populated with values, click Next.
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1TEIDS2 Arm Calibration

[washer With Microtiter Plate Positions |

Engage and latch the wash head with the pipette. Click "Present Upper Plate Carrier".
tanually open the reader cover and insert the Dynex Micratiter Flate into the upper plate
carrier as shown here. In each of the following steps, be sure not to compress the wash
head, but just touch the bottom of the wekk:

Upper Plate Daturm
Center the long, aspirate pins in thefvells of columi, 1. Click "Get Values".

< vl lz[  |[/cevaues |

Upper Plate % Right
Center the long, aspirate pins in the wells of column 1

x| vl lz| [ cetveues |

Click "Get Walues".

Rermowve Dynex Microtiter Plate from the upper plate carfier. Click "Present Lower Plate
Carrier". Insert the Dynex Microfiter Plate into the lower jalate carrier.

Lower Plate Datum
Center the long, aspirate pins infthe wells of column 1.

x| vl lz| || _cetvelues

Click "Get Values".

Lawer Flate v Right
Center the long, aspirate pins in thie wells of column 2. Click "Get Yalues".

X| |Y| |Z| |[ &et\a’alues

[Present Upper Plate] IPresent Lower Plate ] [ = Elack\u Mext > ] [ Q}( ] [ Cancel ]

To park the wash head, move the wash head back over and place it on the support posts.
Remove the spigot from the wash head by pulling upwards until the pins on the spigot come out
of the clamps on the wash head. Once the spigot is removed from the wash head, ensure the
wash head is still correctly positioned on the support posts, so there are not wash head pick up
issues later on. Reference page 13 of this guide for a picture of correct wash head placement on
the support posts.

DS 2 Arm Calibration

Park the wash head and extract the pipette. Mount the pipette
calibration tool as shown here onto the pipette with the flats to the
left and right sides. This tool will be used for the next four steps in
this wizard.

1 For this section you will need to
REMOVE THE WASH HEAD
first. Confirm this is done and
then mount the calibration tool
onto the pipette. The Flat edges of
the tool should be to the sides and
the back and the rounded side
should be towards the front.

Present Unper Plate l [F’resent Lower Plate ] [ = El}s\ck ] l MNext » ] [ /OK ] [ Cancel
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|
Front view of correctly
positioned calibration tool.

Side view of correctly
positioned calibration tool.

No spaces
between the lip
on the spigot and

the calibration ~§=%
tool '

Rounded

Rounded
side to the
front

Fls  fmTock  Fasder Took  Plaber  Hel

- [ |

1 052 Arm Callbration u@

Park the wash head and extract the pipette. Mount the pipetie
calibration tool as shown here onto the pipetie w g flals o the
A kaps in

—Ensure the wash head is
removed. Click “OK”.
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Fls  fmTock  Fasder Took  Plaber  Hel

Park the wash head and extract the pipette. Mount the pipetie
cahbration tool as shown here onto the pipatis -t :
ill be us@d for the next four STepg i

— Ensure the Calibration tool is
on the spigot. Click “OK”.

052 Arm Tools Lib 1]

Mount the calbration ool on the ppetts

A OR2- Aen Cnllrtions ..
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This calibration position is for the sample and reagent tip positions when dispensing fluid to
the plate.

Calibrate this position if the sample/reagent tip is not centered in the well, if fluid is being
dispensed outside the well, if the tip is dragging across the top of the well as it dispenses reagent,
if the air gap pulled up between wells is not clean (fluid is pulled up instead of air).

If this position does not require calibration, click next.

Technical Tips:

1. Please note: The plate carriers will move if you apply too much force while performing the
calibration. Be gentle when inserting the calibration tool into the wells in the DS2 Calibration
Plate, taking care not to move the plate carrier around. If the plate carrier is moved, calibration
values will be incorrect. Make sure the calibration tool is in contact with the bottom of the well for
each of the calibration positions.

2. Be very careful when clicking “get values”. Make sure that the plate is in the plate carrier
corresponding to the “get values” you are clicking. For example, when clicking “Get Values” for
Upper Plate Datum, make sure the plate is actually in the Upper Plate carrier.

To calibrate this position, use the DS2 Calibration plate. Remove the DS2 Calibration plate from
the instrument, Click “Present Upper Plate”, Insert the plate in the upper plate carrier and Click
OK.

Follow the instructions on the screen and the Technical Tips above when calibrating. Click Get
Values for the Datum, Y Right, and X Bottom positions in the upper plate carrier. Remove the
DS2 Calibration plate from the plate carrier and make sure the calibration tool and pipette are off
to the side and clear of the plate carrier. Click “Present Lower Plate” at the bottom of the screen.
Insert the DS2 Calibration Plate when prompted, taking care not to move the plate carrier. Click
“OK” prior to putting the calibration tool in the plate to avoid damaging the instrument. Click Get
Values for the Datum, Y Right, and X Bottom positions in the lower plate carrier. Once the X, Y,
and Z values for all 6 positions are populated with values, click Next.

I1B/DS2 Arm Calibration

[ Plate Carrier Positions |

Upper Flate Datum
Insert the calibration tool into welllA1 in the upper plate carrier. Click "Get Yalugs"

X v z [_Get values | |

Upper Flate v Right
Insert the calibration tool into well A12 in the uppear plate carrier. Click "Get Yalues".

* he Z Get Values
(i1 112111}
Upper Flate X Bottom L i Al i il Al ]

*®

Insert the calibration tool into well H1 in the upper plate carrier. Click "Get Yalues"
X Y zZ Get Values

Lower Plate Daturm
Insert the calibration tool into well A1 in the lower plate carrier. Click "Get Values"
X Y zZ Get Walues

Lower Flate ' Right
Insert the calibration tool into wall A12 in the lowgr plate carrier. Click "Get Values".

X v z |_Get values | |

Lower Plate > Bottom
Insert the calibration tool into well er plate carrier. Click "Get Yalues".

X v z et velugs |
NN

Present Unper Plate < Back ] I\Ne)d > J [ 05} ] [ Cancel
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This calibration position is for the sample tube positions.

Calibrate this position if you suspect the system is not tracking fluid correctly in the sample tubes.

If this position does not require calibration, click next.

Technical Tips:

1. Please note: Make sure the calibration tool is touching the bottom of the rack. The lip of the
tool can catch on the sample holder and feel like it is down all the way, when actually it is not.

2. Make sure the sample racks are pushed in all the way. If the racks are not positioned
correctly, the calibration points will be incorrect. The racks should not movettilt to the left or right
when inserting the tool.

Follow the instructions on the screen and the Technical Tips above when calibrating. Click Get
Values for the Datum, Y Right, and X Bottom positions. Once the X, Y, and Z values for all 3
positions are populated with values, click Next.

EIDS2 Arm Calibration

[Sample Rack Positions |
Diaturn B
Insert the calibration toal into e location marked "Digtum". Click "Get Yalues". “
FY
Getialues == Datum Y Right
¥ Right :-;; X
Insert the calibration toal [into the location marked "™ Right". Click "Get Values". ks &
(in b
X Y Z Get Values Mt A
L
> Bottam i:.; i 4
Insert the calibration tool iNto the location marked " Bottom".  Click "Get Yalues". [Fanhu 4 - wJI
1
v SP P
. d
4 1
d b
-
db
Ay
4
“r
<>
ib
b4
— 14}
X Bottom [ ¢
F)
\\\ <)
oo
4
Present Upper Plate ] [Present Lower Flate [ = Bé\ck ] { Mext = ] [ [j& ] [ Cancel
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This calibration position is for the reagent tube positions.

Calibrate this position if you suspect the system is not tracking fluid correctly in the reagent tubes.

If this position does not require calibration, click next.

Technical Tips:

1. Please note: This calibration uses the calibration collar. Make sure the calibration collar is
inserted and pushed down as far as it will go into the correct reagent tube position.

2. Please note: Make sure the calibration tool is touching the bottom of the rack.

3. Make sure the reagent racks are pushed in all the way. If the racks are not positioned
correctly, the calibration points will be incorrect. The racks should not movettilt to the left or right
when inserting the tool.

Follow the instructions on the screen and the Technical Tips above when calibrating. Click Get
Values for the Datum, Y Right, and X Bottom positions. Once the X, Y, and Z values for all 3
positions are populated with values, click Next.

II8IDS2 Arm Calibration

| Reagents Rack Positions |
Datum
Insert the collar and calibration tog ation marked "Datum”. Click "Get Valuss".
X v z
' Right
Insert the callar and calibratiof tool into the location fmarked ™ Right". Click "Get Values". Y Right
X v z
X Baottom
Insert the collar and calibration tool into the location) marked "X Bottom". Click "Get
X v z
Present Unper Flate ] [Present Lower Plate < Elack\U MNext = LV oK ] [ Cancel
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This calibration position is for the control tube positions.

Calibrate this position if you suspect the system is not tracking fluid correctly in the control tubes
or if the sample tip is not centered in the control tube.

If this position does not require calibration, click next.

Technical Tips:
1. Please note: Make sure the calibration tool is touching the bottom of the rack.

2. Make sure the reagent racks are pushed in all the way. If the racks are not positioned
correctly, the calibration points will be incorrect. The racks should not movettilt to the left or right
when inserting the tool.

Follow the instructions on the screen and the Technical Tips above when calibrating. Click Get
Values for the Datum, Y Right, and X Bottom positions for rack 1 and rack 2. Once the X, Y, and
Z values for all 6 positions are populated with values, click Next.

I8 DS2 Arm Calibration

[Control Rack Positions |

Fack 1 Datum
Insert the calibration toal into the lgéation "Datum" N

X % z / Getvalues

Rack 1. Click "Get Values".

Fack 1% Right
Insert the calibration tool into the location ™ Right" in Rack 1. Click "Get Values".

x v z

Fack 13 Bottom
the location " Bottom" in R

Insert the calibration toal intd
Get Values

x hd z
the location "Datum" in Rack|2. Click "Get Values".

Get Values

& location " Right" in Rafgk 2. Click "Get Values".

Fack 2 X Bottam

Insert the calibration toal into the gcation " Bottom!/in Rack 2. Click "Get Values"
* Y z

ck 1. Click "Get Yalues"

Fack 2 Datum
Ingert the calibration toal intd

X Y z

Fack 2% Right
Insert the calibration tool into

X Y z

Present Upper Plate ] [Present Lower Flate ] [ = Back\] { Mext = ] [ /OK ] [ Cancel

DS2® System Service Manual 5-79



Using DeeSoft

1TE DS2 Arm Calibration

L EX
he arm calibration wizard is complete. To save all
calibrations to the D52, click "OK". QOtherwise click
"Cancel".
Present Upper Plate ] [Present Lower Plate Caficel
Remove the Calibration tool using the allen wrench. Click OK when done.
| 052 Taoibe: - [5]x]
Fln  lenTock  Faade Toch  Plabes el

The arm cahbrabon wizard 15 com,
calibrations to the- i
“Cancal”

plete. To save all
T Othagwise dick

052 Arm Tosls Lib £

Rustcren bt ol ation bool F presant

SarAng Sektiegs 0 DS2...

1 o2 Yook

[ DRT- S Callstionn ..

The wash head detect routine calibrates the wash head magnet and sensor positions. Always
say “Yes” to perform the wash head detect routine.
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Fie  AmTook  ReaderTock  Flates  Hep

8 552 4 Catibati e )

The arm calibration wizard is complete. To save all
calibrations to the D52, click "OK". Otherwise click

“Cancel”,

S st ..

CEX

118 DS2 Arm Calibration

The arm calibration wizard is complete. To save all
calibrations to the DS2, click "OK". Otherwise click

"Cancel".

Performing wash head detect...

Depending on the version of the DS2 toolbox you are running, you may or may not see the
following screen after performing the wash head detect routine (Toolbox 1.03 will show this

screen):
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a DS2 Workspace Validation S | B S

| Cymex Default Workspace - Version 1.0.27

Med > Cancel

If you do see this screen, click the “Next” Button. If it result says “Pass”, the calibration is
complete. If it the workspace validation fails, click OK to view the report and repeat the arm
calibration for any positions detailed in the report. Please note, this workspace validation is only
checking for impossible values (like negative numbers); it is not checking that the values are
correct or within average expected ranges. If you calibrated the upper plate instead of the lower
plate, this validation will pass, but your values for those calibration points will still be incorrect.

Once calibration is complete, save the arm calibration values again following the instructions
on page 2. Make sure to use a unique identifier for the file name in addition to the date so the file
will not overwrite.

After the arm calibration values have been saved, exit the DS2 Toolbox Software and open the
DS-Matrix software and run the assay from your list of assays called “Installation Assay”.
Choose to run 2 or 3 samples and when the system requests fluids, simply load bottles containing
water. Load the plate used for start-up when the software asks for a plate to be loaded on the
system. This assay will check the movement of the arm following the calibration. Pay special
attention to any positions calibrated while the assay is running to confirm the problem requiring
calibration has been resolved.

5-82 DS2° System Service Manual



Using DeeSoft

5.17 XYZ Motion Test

To perform the XYZ Motion Test:

1. Select Calibrate/System/Motor Ramps to present the Motor Ramp Parameters dialog
box (Figure 5-82).

. Motor Ramp Parameters EJ@E|
Table StartSpeed |F|am|:|U|:| TopSpeed [RampDown [StopSpeed =
1 TRAVEL = 1]

2 TRAVELY
3 TRAVEL 2
4 TRAVEL U
5 THAVEL L
B TRAVEL F
7 TR&VEL P
8 HOME =

9 HOME

T0HOME £
11 HOME U
12HOME L
13HOME F
T4 HOME F
16DET1 Z

16DET2Z ~
<] | ;IJ
| | | | |

Open | Read From D52 | [v ¥ |1500 Start Bandom Moves |

oo oo oo oo oo oo oogo
oo oo oo oo oo oo oogo
oo oo oo oo oo oo oo
oo oo oo oo oo oo oo
oo oo oo oo oo oo oo

Save | \Wiite To D52 | v v [1500 Stop Fandom Moves |

v Z |85

Figure 5-82: Motor Ramp Parameters Dialog Box

2. Set the values for X, Y and Z at the bottom of the screen to 1500, 1500, 850 and
verify that the check boxes are checked.

w

Press Start Random Moves. The XYZ Arm will start moving to random positions.

B

Allow the DS2 to run for 10 minutes. After 10 minutes, check that the machine is still
running and there are no errors.

5. Press Stop Random Moves and close the Motor Ramp Parameters dialog box.
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5.18 Washer Dispense Accuracy Test

To perform the washer dispense accuracy test:

1. Fill both the Wash buffer bottles A and B with 1 L of de-ionized water and install in
the DS2. Ensure the test fixture external bottle is at least half full of de-ionized water
and plug it into the fluid connector at the rear of the machine.

2. Place an empty flat-bottomed microtiter plate on the scales and re-zero them. Place
the Microtiter plate in the upper plate carrier of the DS2.

3. Select the Washer PrecisionTest by selecting Open on the File menu, and selecting
Washer Precision Test from the list that is presented.

4. Follow the on-screen prompts to purge the washer and ensure the wash head
dispense line is full of water. The washer will now add 300 pL of water into to each
well in the plate.

5. When the filling is complete, remove the plate and immediately weigh it. Enter the
weight value into the “Washer Dispense Accuracy test” section under “Bottle A, plate
[0]” of the Excel Final Verification Report. The report will indicate if the weight
passes or fails.

6. If bottle A passes the verification, proceed with bottles B and C as in 2 & 3 above. In
the worklist, under Washer Volume in both washer functions, change the bottle to B
(or C as needed) and rerun the worklist. All three bottles must pass the verification.
Close the worklist, answering No to the Save question.
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5.19 Washer Residual Volume Accuracy

To perform the washer residual volume accuracy test:

1. Place an empty flat-bottomed microtiter plate on the scales and re-zero them. Place
the microtiter plate in the upper plate carrier of the DS2.

2. Select the Washer Residual VolumeTest by selecting Open on the File menu, and
then selecting Washer Residual Accuracy Test from the list that is presented.

3. Run the worklist. The washer will dispense 300 pL of water into each well and then
aspirate the plate using Normal sweep.

4. When the aspiration is complete, remove the plate and immediately weigh it. Enter
the weight value into the Washer Residual Volume Accuracy section under Upper
Plate Normal Sweep, plate [g] of the Excel Final Verification Report. The report will
indicate if the weight passes or fails.

5. Place the microtiter plate back into the upper plate carrier of the DS2 (Note: Do not
re-zero the scales) and select Super sweep;

6. Run the worklist. The washer will now dispense 300 pL of water into each well and
then aspirate the plate using Super sweep. Proceed as before, weighing the plate
and entering this value into the “Upper Plate Super Sweep” section.

7. Select the Present Lower Plate icon. Place the microtiter plate into the lower plate
carrier of the DS2 (Note: Do not re-zero the scales).

8. In the same worklist, change to Lower plate, Normal sweep. The washer will now
dispense 300 pL of water into each well and then aspirate the plate using Normal
sweep. When the aspiration is complete, remove the plate and immediately weigh it.
Enter the weight value into Lower Plate Normal Sweep, plate [g].

9. Place the microtiter plate back into the lower plate carrier of the DS2 (Note: Do not
re-zero the scales) and select Super sweep; to run the worklist. The washer will now
dispense 300 uL of water into each well and then aspirate the plate using Super
sweep. Proceed as before, weighing the plate and entering this value into the Lower
Plate Super Sweep section.

All four tests must pass. Close the worklist and answer “No” to the “Save” question.

DS2® System Service Manual 5-85



Using DeeSoft

5.20 Washer Precision Test

To perform the Washer Precision Test:

1. Remove wash bottle A and install the Red Dye solution test bottle, filled with 1 L of
Red Dye Solution (mixing ratio of 750 yL of Rayner’s red food colour / 500 mL
distilled water).

2. Pressthe Present Upper Plate icon. Place a new, empty flat-bottomed microtiter
plate in the upper plate carrier of the DS2.

3. Select Open/Worklist/Washplate.ddf and run the worklist. The washer will purge the
dispense lines with red dye solution and dispense 300 pL into each well of the plate.
Close the worklist, answering No to the Save question.

4. Select Open/Worklist/Read Plate once.ddf and run the worklist. The reader will read
the plate and the results will be displayed at the bottom of the worklist.

5. Copy the results from the worklist and paste them into the Excel Final Verification
Report, under the Washer OD section (click the Washer OD page tab; then paste the
results at Al). Press the Sheet 1 page tab and verify that the test passed.

6. Close the Read plate once worklist, answering No to the Save question.

7. Remove the Red Dye solution test bottle and replace with wash bottle A. Run the
worklist Wash a plate, changing the purge volume to 5000 and the sweep type to
None. While the washer is purging, depress dispense valves B and C momentarily
to remove the red dye from these lines. The plate will be washed clean. Remove
the plate from the reader and close the worklist, answering No to the Save question.
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5.21 Sample ID Test

To perform the Sample ID Test:
1. Remove all 5 sample racks and slide fixture DS2FIX031 into sample rack position 1.

2. Select Open/Worklist/Barcoding.ddf and run the worklist. Press Start Scanning. The
DS2 will engage the pipette spigot into the barcode scanner.

3. Slide the fixture smoothly all the way out and back in again within 12 seconds. (Note:
When the rack is slid out, the arm will position the scanner to the rack being tested,;
check that this occurs). If the scan is successful, the indicator icon will be solid
green. If the scan was unsuccessful, then the indicator icon will be flashing. If this
happens, repeat the procedure by sliding the rack out and in slower.

4. If rack position 1 passed, proceed to rack position 2, 3, 4 and 5 until all sample rack
positions are tested.

5. If all tests pass, copy the results from the worklist and paste them into the Excel Final
Verification Report, under the Barcodes section (click the Barcodes page tab, then
paste the results at the upper-left in Actual Code Reads). Click the Sheet 1 page tab
and verify that the test passed.

6. f) Click “End Scanning”, then close the worklist, answering “No” to the “Save”
guestion.
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5.22 Shake Test

To perform the Shake test:

1. Place the shake test plate into the upper plate carrier with the ferrous strip bracket
towards the rear.

2. Select Open/Worklist/Shake Test.ddf and run the worklist. The reader shakes the
upper plate on the Low setting for 20 seconds.

3. Measure the frequency using the BRECO flex meter. Position the meter’s sensor 1
to 2 mm from the plate’s ferrous strip during the shake. Take several readings by
pressing the red button on the meter and reading the display. Discard the highest
and lowest reading, retaining 3 readings for recording. Enter these readings into the
Excel Final Verification Report, under the Shake section (click the Shake page tab
and record the values in the Upper plate, low frequency table).

4. In the worklist, change the frequency to Mid and run the worklist again. Repeat step
3, recording these values in the Upper plate, mid frequency table. Change the
frequency to High and run the worklist again. Repeat step 3, recording these values
in the Upper plate, High frequency table.

5. Remove the shake test plate. Press the Present Lower Plate icon. Place the shake
test plate into the lower plate carrier with the ferrous strip bracket towards the rear.

6. Inthe worklist, change the plate to Lower and the frequency to Low. Repeat steps 3
and 4, recording the respective readings in the lower plate table.

7. Click the Sheet 1 page tab in the Excel Final Verification Report and verify that the
tests passed. Remove the shake test plate and close the worklist, answering No to
the Save question.
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5.23 Incubation Test

Follow the DS2 Incubator Verification Test Procedure. Indicate a “PASS” in the
“Incubation Test” section of the Excel Final Verification Report.

5.23.1 Assay Test
To perform the assay test”

1. Prepare ared dye solution (referenced below) by mixing 300 mL of distilled water
with 2.5 mL of Rayner’s red food colour (same as the DSX assay test reading
solution).

=

Note: When filling containers listed below with red dye solution, always use solution
from the same batch. The outcome of this test depends on the plate having
consistent OD’s from one well to the next, therefore the solution in the containers
must have the same concentration of dye.

2. Load the following into the DS2:

Wash Bottle A filled with 1 liter of de-ionized water

Empty Waste Bottle

Tip Waste Container

25 mL Reagent bottle filled with de-ionized water (position 1)

25 mL Reagent bottle filled with red dye solution (position 2)

22 2 mL control bottles filled with red dye solution (positions 1 — 22)
4 Dilution strips (loaded toward front of unit)

10 Reagent Tips in Reagent Rack 1

1 full rack of Sample Tips

8 12mm x 75mm Sample tubes filled with red dye solution in sample rack 1,
positions 1 to 8 Microtiter plate in the upper carrier

3. Initialize the system by pressing the Load Sample Tips icon and then the Load
Reagent Tips icon.

4. Select Open/Worklist/Pipetting.ddf and run the worklist. The DS2 will now perform
the plate preparation (dispense 100 pL of red dye in each well of the Microtiter plate)
and perform a plate read.
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5. Copy the results of the plate read from the worklist and paste them into the Excel
Final Verification Report, under the Assay Results section (click the Assay Results
page tab, then paste the results at A1 under Plate read before wash w/ 405 filter).

6. Click the Sheet 1 page tab and verify that the test passed (under Assay Test Upper
Plate Read” and Median Error Range %) and continue only if it has. Close the
worklist, answering No to the Save question.

7. Open the Reading and Washing worklist and press Play. The DS2 will now perform
the plate processing.

8. Copy the results of the plate read from the worklist and paste them into the Excel
Final Verification Report, under the “Assay Results” section (click the “Assay
Results” page tab, then paste the results at A1 under “Plate read after wash and
shake and reagent pipetting w/ 405 filter”).

9. Click the Sheet 1 page tab and verify that the test passed (under Assay Test Upper
Plate Read after Wash/Shake”) and continue only if it has. Close the worklist,
answering No to the Save question.

10. Print the Final Verification Report; sign and date it and place it into the instrument’s
envelope.

11. Remove and store all red dye solution containers and partial tip boxes for future use.
Remove and discard the Microtiter plate and deep well dilution strips. Empty the
waste bottle, the wash bottles and the tip waste container. Power down the DS2 and
close DeeSoft.
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Removing the Covers and the Gas Spring

Chapter 6 Removing the Covers and the Gas
Spring

6.1 Gas Spring Retrofit

The DS2 Gas Spring (Part No 42000610), like all gas springs, loses pressure over time.
Dynex is introducing a new Adjustable Gas Spring system in order to prolong the
functional life of the cover mechanism.

The Gas Spring Retrofit Kit (Part No. 13501510) will include a new gas spring, mounting
bracket and hardware. Follow the instructions in this bulletin when replacing your DS2
gas spring.

This gas spring has been incorporated into all DS2 instruments beginning with serial
number 1DSA-0564.

During the annual preventive maintenance visit a cover check is to be performed
(TB118). If the cover does not remain open at the recommended height, complete the
adjustments described in the following procedure.

1. With the Cover open and supported, remove the Hitch Pin and Clevis Pin from the
bottom of the Gas Spring.

NOTE: ALWAYS SUPPORT THE COVER BEFORE REMOVING THE CLEVIS PIN.

CLEVIS PIN

HITCHPIN

2. Carefully close the Cover and remove one Circlip (312200900) from the Gas Spring
Pin (23501041), remove the Pin and Gas Spring and from the Gas Spring Top
Bracket.
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Removing the Covers and the Gas Spring

CIRCLIP

GAS SPRING
FIN

GAS SPRING
TOP BERACKET

GAS
SPRIMG FIN

GAS
SPRING

3. Disconnect the existing Gas Spring Top Bracket (22500524) from the Bolts by un-
screwing the four M4 Nyloc Nuts (306300400) and removing the four M4 Flat
Washers (309300400).
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Removing the Covers and the Gas Spring

4. Adjust the position of the bolts by sliding the two right hand bolts 7mm
[0.0275] to the right and the two left hand bolts 7mm to the left (The Bolts
are free to move within the Extrusion). Locate the new Gas Spring Top
Bracket (22500525) over the Bolts and secure using the four M4 Flat
Washers (309300400) and the four M4 Nyloc Nuts (306300400). Note: The
Gas Spring Top Bracket must be positioned as shown, before fully tightening
the nuts.

RHECLTS

LHEOLTS

GAS SPRING
TOP BRACKET

Ensure that the new Gas Spring Top Bracket is central to the Cover Rear Support
Extrusion as the Blue Cover Side Panels can vary in width.
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Removing the Covers and the Gas Spring

COVER REAR
SUFPPORT EXTRUSIZN

\DE PANELS /

5. Remove the second circlip from the original Gas Spring Pin and fit it in to a groove in
the New Gas Spring Pin (23504680). Locate the New Gas Spring (42000611) in to
the Gas Spring Sliding Bracket (22502580), slide the pin through the top hole in the
Bracket and the eye of the Gas Spring, and fit the second circlip.

NOTE: Orient the gas spring so that the Rod End Eye is attached to the Bracket.

f-.'.'|
CIRCLIP ﬂ,ﬂ
L — SLIDING
y 0 BRACKET —
- &1/
" ¢ ——— RODEND §
[~ EYE
=
GAS ;—_ﬁ\\
SPRING PIN ROD
GAS
SPRING
-
it h—‘:’

6. Fix the Gas Spring Assembly to the Gas Spring Top Bracket using two M4 x 8 Cap
Head Screws (307300408) and two M4 Flat Washers (309300400). Position the
Sliding Bracket so that the screws are central to the Adjustment Slots.
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SCREW S

GAS SPFRING

TOFP ERACKET ADJUSTMENT

7. Raise and support the Blue Cover. Line up the bottom of the Gas Spring with the
hole in the Gas Spring Lower Bracket. Fit the Clevis Pin (42000640) through the
Bracket and Gas Spring Eye. Secure the Pin in position with the Hitch Pin

(42000730).
HITCH ) ;
PN~ ||
CLEVIS
PIN
GAS SPRING
LOWER
BRACKET

8. While still supporting the Blue Cover gently close it.

6.2 Adjusting the Gas Spring Force

Each cover can vary in weight; this is due to the tolerance on the width of the Blue Acrylic
Panels of the Cover. This weight ranges from 7.3Kg to 9.1Kg which is why the Gas
Spring needs adjusting. If a DS2 has an incorrectly adjusted Gas Spring it will not hold
the Cover open and it can fall with great force, possibly causing bodily injury and damage
to the system.

Overview

The following steps must be carried out to ensure correct adjustment of the Gas Spring.
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e Ascertain whether the Gas Spring Force is too great or too little for the weight of the
Cover.

e Toincrease the Gas Spring Force the Top Cover Sliding Bracket will need to be
adjusted away from the Blue Cover.

T - |
f'_',_"': @ ¢ .DI I&“H

e To decrease the Gas Spring Force the Top Cover Sliding Bracket will need to be
adjusted towards the Blue Cover.

e Test the adjustment of the Gas Spring Brackets.

e Lock the adjustment in-place.

1. Before any adjustments are made check how the cover acts in both the open
and closed positions.
Note: When performing these checks always be ready to stop the cover
falling.

2. Lift the cover to the fully open position and let go.
o |If the cover stays open, close it by 100mm [4"] and let go again.

o If the cover immediately opens with quite a force then the force of the
Gas Spring will need reducing.
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Removing the Covers and the Gas Spring

e If the cover stays in that position then the Gas Spring might not need
any adjustment, but the remainder of this procedure must be carried
out.

o If the cover falls from the fully open position the force of the Gas Spring
needs to be increased.

3. Fully close the cover and let go.

e If the cover stays closed, check the force required to lift it by opening it by
100mm [4"].

o |If this force is more that 1Kg and / or when let go the cover rapidly
falls closed again, the force of the Gas Spring will need to be
increased.

e If the cover opens from fully closed then the force of the Gas Spring will need
reducing.

4. To adjust the force of the Gas Spring open the cover fully and support it in this
position. Loosen the two screws holding the Sliding Bracket to the Top Bracket,
to allow it to slide.
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e |f the Gas Spring Force needs increasing then gently allow the cover to
close, this will move the Sliding Bracket down the adjustment slots.

o |If the Gas Spring Force needs decreasing then gently open the cover, this
will move the Sliding Bracket up the adjustment slots.

Tighten the two screws using a right angle allen key, to ensure the Sliding
Bracket does not slip. Check the new Gas Spring Force by repeating steps 2 & 3.

SCREWS

p

L .

r : h,

'.I I : g. I | | —

e J,Jll! “g w . '
Toincreasethe Gas Spring Force Todecreasethe Gas Spring Force
position the Sliding Bracketfurther positionthe Sliding Bracketfurther
down the adjustment slots upthe adjustment slots

5.  When the Cover has been adjusted correctly the following tests should pass. For
each of the tests stabilise the cover by holding it in the test position for a few
seconds, this is to remove any acceleration applied to the cover when opening /
closing it.

51 Fully close the cover and with no weight applied, it should stay
closed.
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Removing the Covers and the Gas Spring

5.2 Open the cover by 50mm [2"], the cover should slowly drop,
taking between 10 and 20 seconds to do so, check that the cover
switch is activated.

5.3 In any position between 100mm [4”] open and 100mm [4”] from
fully open, the cover should balance.

5.4 With the cover 100mm [4”] from fully open, the cover should
slowly move to the open position, without a lot of force.

55 With the cover fully open, the cover should not close.

6. When the Cover tests have passed, the adjustment position need to be locked,
open the cover fully and support it, then remove the Hitch Pin and Clevis Pin
from the bottom of the Gas Spring and close the cover. This is to remove the
force applied to the Sliding Bracket by the Gas Spring. Then individually remove
the screws and refit them using Loctite 222, tighten the screws using a right
angle allen key to ensure the Sliding Bracket does not slip.

7. Open the Cover and replace the Hitch Pin and Clevis Pin.

6.3 Removing the Top Cover

The top cover is connected to the chassis via the two bearings and a gas spring.

To remove the cover:

1. With the Cover Open and supported remove the Hitch Pin and Clevis Pin from the
bottom of the Gas Spring (Figure 6-1, 6-2).

Note: Always support the cover before removing clevis pin.
y pp g p
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Removing the Covers and the Gas Spring

2 B

CLEVIS
PIN

=

=

CIEEFGT> -
PEEELTGE
PEEGEEEHT
FREFE -

)

al
GAS SPRING °
LOWER

Figure 6-1: Location of Clevis Pin and Hitc

in

CLEVIS
PIN

Y

Figure 6-2: Close up of Clevis Pin and Hitch Pin

1. Remove the Circlips that are on the Gas spring pin as shown in Figure 6-3 and
Figure 6-4.
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BRACKET

GAS
SPRING

2. Remove the Socket head screws from the left and right side of the cover as shown in
Figure 6-5.

Figure 6-4: Left Circlip and Gas Spring Pin
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BEARING &)
COVER .
o R
B b

)

&

Figure 6-5: Screws for Top Cover

6-12

I

COVER
INTERNAL
BOSS

COVER
ADJUSTER
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6.4 Replacing the Top Cover

To replace the Top Cover:

1. Remove the protective film from the inside of Blue Cover Assembly and fit two
Bearings into the Cover Pivot Holes, one either side of the Cover (Figure 6-6).

Note: Fit the bearings from the inside of the cover by pressing down on them. Ensure
L the Bearing flange is flush to the inside face of the Cover.

COVER
ASSEMBLY

BEARINGS

PIVOT HOLE

Figure 6-6: Top Cover Assembly

2. Position the Cover onto the Chassis as shown in Figure 6-7.

.——“ Note: Ensure that when positioning the Cover it does not rest on the Cover Switch.
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COVER SWITCH

Figure 6-7: Placing the Cover on Chassis

3. Fit a Cover Boss from the outside into the Cover Bearing (Figure 6-8).

COVER
INTERNAL BOSS
COVER

ADJUSTER

Figure 6-8: Cover Attachment Components

o
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4. Locate a Cover Adjuster over a Cover Internal Boss and position in-between
the inside face of the Cover and the outside of the Chassis so that it lines up
with the Cover Boss. Ensure that the flange of the Internal Boss is on the
Chassis side.

5. Insert one M5x30 Socket Cap Head Screw through the Boss Assembly, lift the
Cover until the Screw can be threaded into the Cover Clamp Plate on the inside of
the Chassis. Do not fully tighten the Screw.

6. Repeat the above procedure for the other side of the Cover. Then tighten the two
M5x30 Socket Cap Head Screws.

7. Fitan ‘E’ Clip to a groove in the Gas Spring Pin and fit the Gas Spring to the Gas
Spring Top Bracket on the Blue Cover.

GAS
SPRING

GAS
SPRING

8. Slide the Pin through the top hole in the Bracket and the eye of the Gas Spring. Fit a
second ‘E’ Clip to the other groove in the Pin (Figure 6-10).

Figure 6-9: Attaching Gas Spring, Part 1
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CIRCLIP

Figure 6-10: Attaching Gas Spring, Part 2

9. Support the Blue Cover and line up the bottom of the Gas Spring with the hole in the
Gas Spring Lower Bracket. Fit the Clevis Pin through the bracket and Gas Spring
and secure in place with a Hitch Pin (Figure 6-11).

‘///

CLEVIS
PIN

—
BEE
vz
> Yo

(&)
s,
POFONEFE
BEGHE,
EEFELE

PROGIEEE
BEOCCEEE
PG GO TG

Figure 6-11: Attaching Gas Spring, Part 3

.——“ Note: After the side panels are replaced, align the panels as described in Section 6.5.
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6.5 Replacing the Left Hand Side Panel

The Left Hand side panel is attached to the chassis as shown in Figure 6-12 and 6-13.

Figure 6-12: Left Side Panel, from Front -
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Figure 6-13: Left Hand Side Panel (from Rear)

To attach the Left Hand Panel:

1. Fit a Side Panel Mounting Bracket to the Left hand Side Panel using two M3x6
Button Head Screws and two M3 Internal Tooth Washers.

2. Fit the Left Hand Side Panel to the Chassis by sliding it in from the front. Secure in
place using six M4x8 Button Head Screws and six M4 Internal Tooth Washers, five
screws and washers fit in the side and one is fitted at the rear of the Chassis.
Ensure the screws do not cross-thread.
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6.6 Replacing the Right Hand Side Panel

The right hand side panel is attached as shown in Figure 6-14.

oV

SCREWS
RH SIDE PANEL

ACCESS HOLE TO
CAPTIVE FASTENER

TN
“! SCREWS
11/

Figure 6-14: Right Hand Side Panel

To attach the right hand side panel:

1. Fit the Right Hand Side Panel to the Chassis using five M4x8 Button Head Screws
and five M4 Internal Tooth Washers, four screws and washers fit in the side and one
is fitted at the rear of the Chassis.

2. Tighten the captive fastener behind the X cover (use a No.2 Philips screwdriver
through the access hole in the X cover). Ensure the screws do not cross-thread.
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6.7 Aligning the Front Cover

To align the front cover:

2. Open the front Cover and loosen the four screws holding the Cover Clamp Plates
(Figure 6-15, 6-16).

\'.
)

SCREWS

Figure 6-16: Cover Clamp Plates
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3. With the Cover Open and supported remove the Hitch Pin and Clevis Pin from the
bottom of the Gas Spring (Figure 6-17, 6-18).

Note: Always support the cover before removing clevis pin.
.—_|| y pp g p

SUPPORT

CLEVIS
PIN

Figure 6-18: Close up of Clevis Pin
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4. Close the Cover and loosen one of the Cover hinge screws. The Cover will now be
free to adjust up and down, front to back and side to side.

FRONT
FACE
MATCHING

SCREW

Figure 6-20: Set Screw

5. Check the Cover switch is operating when the Cover is closed (the switch will click
when operated). [Not operational at this time]

6. Open the Cover and tighten the four screws in the Cover Clamp Plates.

7. Re-attach the Gas Spring by refitting the Clevis and Hitch pins. Check the Cover
opens and closes smoothly; does not scrape the side panels and closes properly.
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Chapter 7 Replacing Components - Z/Pipette
Assembly

7.1 Overview

This chapter describes the servicing and replacement of the Z/Pipette Assembly.

o Z/Pipette Assembly: The Z/pipette assembly is used to withdraw liquids from a
variety of sources (for example, samples, standard solutions, etc.) and deliver
them to the well plate. In most instances, the pipette assembly should be
considered as an integrated unit and replaced in the field as a module.
Replacement of the entire assembly is described in Section 7.

e Z-Drive: The Z-Drive part of the Z/Pipette assembly is used to position the
Pipette Spigot at the appropriate location for a specific task (for example, to move
the Pipette Spigot to selected wells to deliver a reagent). The drive assembly
includes a number of components that can be replaced by the service engineer (for
example, the drive belt, the drive pulley, the drive motor, etc).

This chapter describes the replacement of components for which there is a reasonable
expectation that the service engineer may be required to replace. The following
conventions are used:

Removal of components that are structural in nature and unlikely to be serviced will not
be described.

It is assumed that the service engineer will remove all appropriate cables from an item
before it is removed from the system. The service engineer should remove the cable as
close as possible to the item to be removed and note the position of the cable for
reinstallation.
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Troubleshooting

7.2 Troubleshooting

Troubleshooting information presented in this chapter is for problems that occur after the
system has been initialized. The information below assumes that the system is, in general,
working properly, except for the defective component (i.e. the X-Drive and Y-Drive are
functioning properly but the Z-Drive is not functioning). If all drives are defective, it is
probable that the problem is not in the drive mechanism (for example, the door is not

closed).

Table 7-1 Troubleshooting the Pipette and Z Axis Assemblies

Symptom

Probable Cause

Resolution

Z-Drive Not
Functioning or
does not travel
correct distance

Pipette does not
withdraw or
deposit liquid

Pipette
dispenses
incorrect volume

Pipette does not
lift or deposit
plates

Pipette does not
pick up or eject
pipette tips

Pipette does not
see sample tips

Z-Drive Belt not in
place or defective

Z Board defective

Z-Drive Motor
Defective

Z Pulley Misaligned

Defective Pipette
Assembly

Pipette Assembly
clogged

Defective Pipette
Assembly

Defective Pipette
Assembly

Defective Z-Drive

Defective Pipette
Assembly

Defective Z-Drive

Tips too opaque for
tip sensor to detect

Tighten belt or replace belt (refer to section
7.4.6 for the procedure).

Replace the Board (refer to section 7.4.5 for
the procedure).

Replace the Z-Drive Motor (refer to section
7.4.4 for the procedure).

Align one or both pulleys (refer to section
7.4.9 for the procedure).

Replace the Pipette Assembly (refer to refer
to section 7.3 for the procedure).

Remove the blockage.

Replace the Pipette Assembly (refer to
section 7.3 for the procedure).

Replace the Pipette Assembly (refer to
section 7.3 for the procedure).

See Z Drive Not Functioning or does not
travel correct distance above.

Replace the Pipette Assembly (refer to
section 7.3 for the procedure).

See Z Drive Not Functioning or does not
travel correct distance above.

Sample Tips from lots prior to 7098A0 are not
suitable for use on the DS2, check tip lot
number.
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7.3 Replacing the Pipette Assembly

To Remove the Pipette Assembly (Field Replacement):

1. Loosen the Captive screw and unclip the Z drive cover from the back of the Z drive
(Figure 7-1).

Figure 7-1: Removing the Z Drive Cover

2. Remove the Cables (Figure 7-2)
e i

[
Figure 7-2: Z-Drive Cables
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Replacing the Pipette Assembl

3. Remove the Captive Screw securing the assembly to the end of the Y drive Igus
chain (Figure 7-3).

e T e Y
o A
N B,
TR W
oL B Y

Figure 7-3: Removing the Captive Screw

4. Remove the two screws that attach the assembly to the YZ attachment block (Figure
7-4).
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Figure 7-4: Removing the Z/Pipette Assembly

Note: When the removing or replacing the Z/Pipette Assembly, move the
L assembly over to the left of the Y Drive Assembly so that the Attachment Block is
underneath the cut in the front face of the Y arm.
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Disassembling the Z-Drive Assembl

7.4 Disassembling the Z-Drive Assembly

=1 Note: Disturbing the spigot, tubing or syringe mechanisms will require the pipette
il . . > mec .
to be recalibrated so use caution when working with the pipette module.

7.4.1 Removing the Covers

The Left Hand Cover of the Z-Drive assembly is attached to the Z-Drive Assembly.
With two M3 x 6 Button head screws and M3 shakeproof washers.

LEFT HAND . E
COVER -
by
e J
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]

Figure 7-5: Left Hand Cover - Z Drive Assembly

To remove the right hand cover of the Z-Drive assembly, remove the P Clip on the right
side, then remove the two M3 x 6 Button head screws and M3 shakeproof washers
attaching the cover to the module (Figure 7-6).
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/ | ) .‘.' /

Figure 7-6: Z-Drive Assembly Right Cover
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Disassembling the Z-Drive Assembl

7.4.2 Replacing the Motor and Encoder

The motor and encoder are mounted on the Z-mounting plate as shown in Figure 7-21.

SYRINGE
7 HOME SPACER
SENSOR
Z MOUNTING
PLATE

LARGE WIRE CLIP

Z EJECT PLATE
HARNESS

-
-
-

SMALL WIRE
CLIP

ENCODER CABLE
SYRING
E
BOTTOM

Figure 7-21: Motor and Encoder
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Disassembling the Z-Drive Assembl

To remove the motor and encoder:

1. Remove the four screws that attach the motor to the Z-mounting Plate (Figure 7-22).

z
MOUNTING
PLATE \\

LOCATING

cut 5
o)}
MOTOR

) ASSEMBLY
=5

¥
@ @ @ @

I

Figure 7-22: Attachment of Motor

2. Put an Allen key into the encoder and by place an upward force on as shown in
Figure 7-23 to remove the encoder.

ALLEN KEY

ENCOER

\

(B
N

Figure 7-23: Removing the Encoder
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Disassembling the Z-Drive Assembl

3. Remove the Encoder Mounting Plate (Figure 7- 24). The jig (DSXFIX015) shown in
the figure is not required for removal, but is required for installation of a new unit.

ENCODER
MOUNTING

S ENCODER
MOUNTING

PLATE

MOTOR
CONNECTION

Figure 7-24: Encoder Mounting Plate

4. Remove the Drive Pulley by unscrewing the two set screws (Figure 7-25). The jig
(DSXFIX004) shown in the figure is not required for removal, but is required for

installation of a new unit.
DRIVE
PULLEY

PULLEY HEIGHT /
SETTING JIG \ e

Figure 7-25: Drive Pulley
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Disassembling the Z-Drive Assembl

To Reinstall the Encoder:

1. Attach the encoder mounting plate to the motor using the Encoder Mounting jig
(DSXFIX015) and the 3 M1.6x6 Pan Head Screws. Ensure that the mounting plate is
centralized around the pulley idler shaft.

2. Install the main part of the Encoder onto the Mounting Plate by snapping it in place.

.——II Note: Do not remove the Allen key in the encoder (Figure 7-26).

DON'T
REMOVE
ALLEN KEY

ENCODER

Figure 7-26: Placing Encoder on the Motor

3. Push the Allen Key into the body of the encoder to ensure this it is properly seated
into the code wheel hub set screw and then apply a downward force on the end of
the Allen Key. This sets the code wheel gap by levering the code wheel hub to its
upper position.

4. While continuing to apply a downward force, rotate the Allen Key to the clockwise
direction until the hub set screw is tight against the idler shaft (Figure 7-27). Remove
the Allen Key by pulling it straight out of the encoder body.
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ALLEN KEY

CODE WHEEL
HUB

HUB
SET SCREW

PUSH DOW'N(

WHILE

TIGHTENING G

Figure 7-27: Adjusting the Encoder

5. Rotate the encoder cover from the open to the closed position by inserting a small
flat blade screwdriver into the notch and rotating.

.——II Note: The encoder cover is shown below in the closed position.

CLOSED

/
OPEN

Figure 7-28: Encoder Cover
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Disassembling the Z-Drive Assembl

7.4.3 Replacing the Belt

To replace the Belt:

1. Unscrew the two screws for the Z belt clamp plate (Figure 7-30).

SPIGOT
BLOCK

Figure 7-30: Z-Belt Clamp Plate
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Disassembling the Z-Drive Assembl

To install a new belt:

1. Cut a 508mm length of the Gates Rubber belt LL2ZMR06, 2mm Pitch x 6mm wide and
loop it around the Idlers as shown in Figure 7-31 with the two cut ends meeting at the
Spigot Block. Fit four teeth from top end and five teeth from the bottom end of the
belt into the machined tooth detail in the Spigot Block.

IDLER

BELT
/

& @

ECCENTRIC

/ IDLER

=]

Y

IDLERS
Figure 7-31: Belt Orientation

2. Remove the Force Gauge assembly from the Belt Tensioning Fixture (DS2F1X009)
and position the Z Drive onto the fixture so that the back face of the Z Mounting Plate
is resting on the left support top face and the Z Locating Plate is resting on the right
support top face. Then gently slide the Z Drive over until the manifold top face is
touching the inside face of the left support, and the side face of the Z Mounting Plate
is touching the support stops (Figure 7-32).

.——“ Note: Field service engineers will use a hand held tension meter in place of the
tensioning fixture described below. Place a piece of metallized tape on the belt and
hold the meter about ¥2” from the belt. Gently press on the belt and observe the
reading on the meter. An acceptable reading is 62 Hz.
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Z MOUNTING Nl T\ —~ < gI=l LOCATING
PLATE . e D g N PLATE
BACK FACE S i

RIGHT

MANIFOLD . ? e SUPPORT
TOP FACE - S S TOP FACE

LEFT SUPPORT TOP
FACE

SUPPORT
STOPS

Figure 7-32: Mounting Drive Assembly on Belt Tensioning Fixture

3. Slide the Spigot Block to the top position, fully left and reposition the Force Gauge on
the fixture. Angle the gauge assembly and push it forwards and down so the belt
hook slightly deflects the belt and the dowels on the gauge assembly fit into the

adjuster plate of the fixture. (Figure 7-33).
BELT
HOOK

BELT

FORCE
GAUGE

ASSEMBLY

ADJUSTER
PLATE

Figure 7-33: Location of Force Gauge Assembly
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4. Use an Allen Key to gently push the Belt off the end of the Force Gauge Belt Hook
by 1 to 2 mm and then reposition it before taking each force reading. This is to
ensure that no sideways force from the belt is being measured.

GAUGE
BELT HOOK

Figure 7-34: Repositioning the Belt

.——II Note: Before setting the belt tension, the belt must be pre-stretched. Slacken off
the Eccentric Idler socket cap screw by ¥4 of a turn, and use an 8mm open ended
wrench on the hex detail of the Eccentric Idler to rotate the Idler clockwise until the

force gauge reads between 0.120 and 0.130Kg (Figure 7-35), then return the
Eccentric Idler back to its original position.
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Figure 7-35: Eccentric Idler Cap Screw

5. To set the working tension, rotate the Eccentric Idler clockwise until the force gauge
reads between 0.110 and 0.120Kg (Target of 0.115Kg) and tighten the socket cap
screw to lock the Eccentric Idler in place.

7.4.4 Replacing the LED, Photodiode Assembly and Proximity

Sensor
An overview of the LED photodiode assembly is shown in Figure 7-48
)
%
)4
b ,
SLOT \ e ;;‘.

Z EJECT
DIODE PLATE
RETAINER

FLAT HEAD /M
SCREW / POLARIZING

FILTER
CAP PHOTODIODE
eleblle DIODE

RETAINING

HEAD
SCREW

BLOCK

Figure 7-48: Location of LED and Photodiode

To remove the photodiode, remove the two screws that attach the diode retainer (left side
facing belt).

To remove the LED, remove the two screws that attach the LED right side facing the belt.
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To replace the LED:

Note: The current pipette Z eject plate harness (for tip and wash head
detection), item number 13500541, has a blue sensor for the wash head
detection. If you are replacing this on older pipettes, ones with a black
sensor for the wash head detection, you will also need to update the Eject
Plate itself, item number 23500214.

The Pipette serial number sticker is on the eject plate. You will need to
transfer this sticker to the new plate. If unable to do this, ensure you use a
sharpie and write the pipette serial number on the new plate.

1. Locate the LED (part of the Z Eject Plate Harness) into the LED Block with the
counter bore facing outwards. Fit the LED and Block into the Eject Plate Slot and
clamp in place using the LED Retainer using two M2x8 Cap Head Screws. Position
the Proximity Sensor (part of the Z Eject Plate Harness) into the rounded groove in
the middle of the Eject Plate, with the end of the sensor flush to the face of the Eject

Plate as shown in Figure 7-49.

FACES FLUSH

WASH
HEAD
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LED BLOCK
COUNTER
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Z EJECT
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T

Z EJECT

/ PLATE
HARNESS

SHORT
POLARIZING
FILTER

LED
BLOCK

LED
RETAINER
Figure 7-49: Proximity Sensor

2. Route the wires as shown, and clamp the sheathed part of the harness into the
bottom small wire clip and attach the LED Shield using two M2x6 Cap Head Screws
and Loctite 222.

__“ Note: Ensure the Harness is not pinched by the LED Shield and that the Belt on
|| the Bottom Idler does not rub the wires.

BOTTOM

IDLER
LED
SHIELD

Figure 7-50: LED Shield

3. Runthe Z Eject Plate Harness up the side of the Z Mounting Plate and thread the
connector through the cut in the plate. Clamp the cable in the wire clips. Ensure that
the cable lies flat to the side as it passes the belt idlers (Figure 7-51).
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MOUNTING
PLATE CUT

WIRE
CLIP

Z EJECT
PLATE

HARNESS
CABLE

Figure 7-51: Z Eject Plate Harness

4. Mount the Home Sensor to the Z Home Sensor Bracket using one M3x6 Button
Head Screw as shown in Figure 7-52.

Note: DO NOT USE LOCTITE ON OPTO-INTERRUPTERS. Thread the opto-
interrupter wires through the slot in the mounting plate.

.——“ Note: Ensure the Sensor Breaker passes clearly through the Home Sensor.
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Z HOME
SENSOR
BRACKET

%5 HOME
//////’SENSOR

SENSOR [l
BREAKER

0

e
Figure 7-52: Z Home Sensor Breaker

5. Connect the Long Encoder Cable (15500071) in to the encoder (Figure 7-53).

,@% (9)
©)
-]
T

ENCODER

ENCODER
/[N

Figure 7-53: Encoder Cable

7.4.5 Replacing Idlers

The idlers are shown in Figure 7-54 and 7-55. To remove an idler, simply remove the
screw holding the components in place.
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ECCENTRIC
IDLER
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Figure 7-54: Eccentric Idler
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Figure 7-55: Location of Eccentric Idler

To rebuild a Stepped Idler:

1. Screw the Stepped Idler Shaft on to the PEM stud on the Mounting Plate and fix with
Loctite 222.

2. Fit an Idler Bearing on to the Idler Pin with the flange facing down, a Stainless Steel
Spacer then another Idler Bearing with the flange facing up.

3. Fixin place using a M3x6 Cap Head Screw, an M3 Washers and Loctite

To replace the Eccentric Idler:

1. For the Eccentric Idler Shaft, use one Idler Bearing with the flange facing down, one
Stainless Steel Spacer, and a second ldler Bearing with the flange facing up and the
Z Eccentric ldler Shaft Spacer (Figure 7-56).
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2. Flip over the idler assembly and slide into place on the mounting plate and fix in
place using one M3x25 Cap Head Screw, one M3 Spring Washer and one M3
Washer.

3. Tighten the screw with the Eccentric Idler Shaft in the position shown below.

Note: The Eccentric Idler Shaft only just fits into the spacer, care must be taken
when tightening to ensure that it is seated correctly.

BEARING
(FLANGE UP)

SPACER

BEARING
(FLANGE
DOWN)

Figure 7-56: Stepped Idler Shaft
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Chapter 8 The Y Drive Assemblies

8.1 Removing the Y Drive Assembly

The Y Drive Assembly is attached to the Y Drive Support Rail just in front of the XY
Attachment Plate. (Figure 8-1 and Figure 8-2).

Y DRIVE
SUPPORT

Y DRIVE
SUPPORT
BLOCK

CHASSIS = '

SHOWN CUT -

AWAY ) Y DRIVE
SUPPORT

RAIL

TWO
BOTTOM
BEARINGS

®
Figure 8-2: Y Drive Support Block Details

DS2® System Service Manual

8-1



The Y Drive Assemblies

To remove the assembly:

1. Remove the cover of the X- Assembly by removing the three screws indicated in

Figure 8-3 and 8-4.

)
NYLOCK NUT
AND WASHER
FLAT HEAD

SCREW

Figure 8-3: Removal of Cover, part A

HEAD SCREW

Figure 8-4: Removal of Cover, part B
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2. Remove the transition box (see Figure 8-8).

3. Remove the chain mounting bracket for the Y drive on the Z Drive by removing the
screw (Figure 8-3).

CAPTIVE
SCREW

e Lt Nt
Tl Tyt
0 BT,
T
ot N

',
o
.

Figure 8-3: Captive Screw for Y Igus Chain

4. Move the Y drive support block to the left end of the arm so that the two bottom
bearings are touching the underside of the Y Drive.

5. Remove the two screws indicated in Figure 8-4.
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MOTOR
COVER HOLE

Y MOTOR
COVER

Y MOTOR
PLATE STUD

REMOVE
SCREWS

Figure 8-4: Y Axis Support Screws

To replace the assembly:

1. Gently push the left hand side of the chassis to allow the Y Arm to pass the Dowel in
the XY Attachment Plate.

2. Locate the dowel into the hole in the end of the Y Arm and loosely fit four M3x12 Cap
Head Screws and four M3 Internal Tooth Washers.

3. Lift the Y Drive Support Block on the left end of the arm so the two bottom bearings
are touching the underside of the Y Drive Support Rail and then tighten the four
screws.
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8.2 Replacing Components on the Y Drive Assembly
8.2.1 Replacing the Igus Chain and Flex Cables

To remove the Igus chain:

1. Remove the chain mounting bracket (Figure 8-5).

CHAIN
MOUNTING
BRACKET

Figure 8-5: Chain Mounting Bracket
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Figure 8-6: Igus Chain Support

3. Remove the transition box assembly from the Y arm by removing the two screws
indicated in Figure 8-7.

SCREWS Y ARM

HEX
STANDOFFS

Figure 8-7: Removing the Y-Transition Box
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4. Remove the cover of the Y-Transition Box (Figure 8-8).

Y TRANSITION
COVER

G T -
5
]

STANDOFF

Figure 8-8: Removing Cover of Transition Box

5. Remove the two double flex cables connected to J6 and J7 in Figure 8-9.

| Fir= .

X CABLE
CHAIN

J2

J7 Y CABLE G o
CHAIN

Figure 8-9: Removing the Flex Cables
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6. Remove the Y Cable Chain (Figure 8-10).

Y CABLE X CABLE
CHAIN CHAIN
oy q‘%a'l . w A . ¥
4 > USE THE OUTSIDE \ Q't
TWO PEM NUTS Y TRANSITION

BOX

Figure 8-10: Removing the Y Cable Chain
8.2.2 Removing the Y Transition Printed Circuit Board

The Y transition Printed Circuit Board is located in the Y Transition PCB box and
attached by three nuts (Figure 8-11).

Y TRANSITION

FIT STANDOFF
TP THIS STUD

Figure 8-11: Location of Y-Transition Printed Circuit Board

When replacing the board, ensure that the insulation film on the base of the Y-Transition
Box is in good condition. The standoff on the PCB should fit the stud indicated in Figure

8-11.
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8.2.3 Replacing the Y Belt

To remove the belt:

1. Remove the 4 M3x8 caphead screws attaching the YZ attachment block to the rail
block (Figure 8-12 and 8-13).

Figure 8-12: Removing the Belt, Part 1

ATTACHMENT o 75 )
BLOCK gl A

[
BEARING BLOCK
DATUM FACE

Figure 8-13: Removing the Belt, Part 2

DS2® System Service Manual



The Y Drive Assemblies

2. Remove the Belt Attachment Bracket (Figure 8-14).

M4

TAPPED YZ

HOLE PN ATTACHMENT
N S = OCK

TOP EDGE
' _—— AND FACE
BELT S T Of . S MUST BE

ATTACHMENT N N N g PARALLEL
BRACKET N

Figure 8-14: Removing Belt Attachment Block

When replacing the XY Attachment Block, check the M4 tapped hole by driving an
M4X10 screw through it and then removing it. The top edge of the belt attachment
bracket should be parallel to the face of the YZ Attachment Block.

3. Remove the belt from the attachment bracket (Figure 8-15).

FOUR TEETH IN
BACK LOOPS
TWO TEETH THROUGH BELT
CENTER OF BRACKET

ATTACHMENT
BRACKET

Figure 8-15: Replacing the Belt
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To replace the belt:

1. Cuta 1026mm length of the Gates Rubber belt LL2ZMR06, 2mm Pitch x 6mm wide
and fit the two cut ends in to the Y Belt Attachment Bracket with two teeth through
the center and four teeth in the back loops as shown in Figure 8-15.

2. Check the M4 tapped hole in the YZ Attachment Block by driving an M4X10 screw
through the hole and then removing it. Fix the Y Belt Attachment Bracket to the YZ
Attachment Block using two M3x6 Button Head Screws and Loctite 222. Ensure that
the top edge of the belt attachment bracket is parallel to the face of the YZ
Attachment Block (Figure 8-16).

M4
Nl TAPPED
N HOLE

Figure 8-16: Belt Attachment Bracket and Block

3. c¢) Loosely fix the YZ Attachment Block to the Y Drive Linear Rail Block using four
M3x8 Cap Head Screws and Loctite 222. Push the Attachment Block so that the
datum face is flush to the datum face of the Bearing Block and using a 10in/Ib torque
driver to tighten the screws (Figure 8-17 and 8-18).
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YZ ATTACHMENT

ATTACHMENT
BLOCK

DATUM FACE
Figure 8-18: Attaching the YZ Attachment Block, Part B

4. Loop the belt around the two Idlers and the Eccentric Idler as shown in Figure 8-19
and 8-20. Slide the YZ Attachment Block up to the end of its travel to check that the
Home Flag on the Y Belt Attachment Bracket does not hit the Home Sensor as it
passes through it.
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ECCENTRIC
IDLER

Figure 8-19: Installing the Belt, Part A

IDLER

Figure 8-20: Installing the Belt, Part B
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5. Hook the Y Motor Pulley into the belt loop and locate the Y Motor Plate in to the
recess. Attach to the Y Arm using four M3x6 Flat Head Screws and Loctite 222
(Figure 8-21 and 8-22).

MOTOR
PULLEY

RECESS IN
Y ARM

Figure 8-22: Attaching Motor Pulley, Part 2

8-14 DS2° System Service Manual



The Y Drive Assemblies

6. Remove the Force Gauge assembly from the Belt Tensioning Fixture (DS2FIX008)
and position the Y Drive onto the fixture so that the top face of the Y arm is resting
on the top faces of the fixture supports (Figure 8-23).

SUPPORT
STOPS

LEFT
SUPPORT

Figure 8-23: Y Assembly on Belt Tensioning Fixture

Note: Field service engineers will use a hand held tension meter in place of the
tensioning fixture described herein. Place a piece of metalized tape on the belt and
hold the meter about 2" from the belt. Gently press on the belt and observe the
reading on the meter. An acceptable reading is 58 Hz.

7. Gently slide the Y Drive over, until the motor plate is touching the inside face of the
left support, and the back face of the Y arm is touching the support stops.

8. Slide the YZ Attachment Block over to the left until it touches the nylon standoff. To
reposition the Force Gauge on the fixture, angle the gauge assembly and push it
forwards and down, so the belt hook slightly deflects the belt and the dowels on the
gauge assembly fit into the adjuster plate of the fixture (Figure 8-24).
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NYLON
STANDOFF

YZ

BELT HOOK

ADJUSTER
PLATE

Figure 8-24: Positioning Force Gauge

9. Use an Allen Key to gently push the Belt off the end of the Force Gauge Belt Hook
by 1 to 2 mm and then reposition it before taking each force reading. This is to
ensure that no sideways force from the belt is being measured (Figure 8-25).

FORCE
GAUGE

Figure 8-25: Pushing Belt off Belt Hook

.——“ Note: Before setting the belt tension, the belt must be pre-stretched. Slacken off
the Eccentric Idler socket cap screw by % of a turn, and use an 8mm open ended
wrench on the hex detail of the Eccentric Idler to rotate the Idler clockwise until the
force gauge reads between 0.115 and 0.125 Kg, and then return the Eccentric

Idler back to its original position (Figure 8-26, 8-27).
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ECCENTRIC
IDLER SOCKET
CAP SCREW

Fig 8-26: Eccentric Idler Socket Cap Screw

ECCENTRIC
IDLER

Figure 8-27: Eccentric Idler

10. Set the working tension rotate the Eccentric Idler clockwise until the force gauge
reads between 0.105 and 0.115Kg (target of 0.110Kg) and tighten the socket cap
screw to lock the Eccentric Idler in place.

Fit a Y PCB Insulation Film over the studs in the Y-Transition Box and locate four
spacers onto the studs. Place a Y Transition PCB into the transition box and secure
using three M3 Nylock Nuts, three M3 Nylon Washers.
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8.2.4 To Replace the Home Sensor

The Home Sensor is located on the Y-arm using one M3 x 6 Button Head Screw (Figure
8-28).

Attach the Home Sensor to the Y Arm using one M3x6 Button Head Screw.

.——II Note: Do not use Loctite on Opto-Interrupters.

Route the opto-interrupter wires through the Y Arm as shown.

HOME
SENSOR

Figure 8-28: Optointerrupter
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8.2.5 The Motor and Pulley

To remove the Motor and Pulley:

1. Unhook the Pulley from the belt loop and remove the Motor/Pulley assembly from the
Y arm by unscrewing the 4 M3x6 Flat Head Screws (Figure 8-29, 8-30).

Figure 8-30: Removing the Motor and Encoder
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2. Put an Allen key into the encoder and place an upward force on as shown in Figure
8-31 to remove the encoder.

N

7

—HHAHE
Figure 8-31: Removing the Encoder

3. Remove the Encoder Mounting Plate (Figure 8-32). The jig (DSXFIX015) shown in
the figure is not required for removal, but is required for installation of a new unit.

ENCODER
MOUNTING

ENCODER

MOUNTING
PLATE

Figure 8-32: Encoder Mounting Plate
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4. Remove the Drive Pulley by unscrewing the two set screws (Figure 8-33). The jig

(DSXFIX004) shown in the figure is not required for removal, but is required for
installation of a new unit.

DRIVE
PULLEY

Figure 8-33: Drive Pulley

To Reinstall the Encoder:

1. Attach the encoder mounting plate to the motor using the Encoder Mounting jig
(DSXFIX015) and the 3 M1.6x6 Pan Head Screws. Ensure that the mounting plate is
centralized around the pulley idler shaft.

2. Install the main part of the Encoder onto the Mounting Plate by snapping it in place.

Note: Do not remove the Allen key in the encoder (Figure 8-34).
.——|| y (Fig )
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ENCODER

DON'T
REMOVE
ALLEN KEY

Figure 8-34: Placing Encoder on Motor

3. Push the Allen Key into the body of the encoder to ensure this it is properly seated
into the code wheel hub set screw and then apply a downward force on the end of
the Allen Key. This sets the code wheel gap by levering the code wheel hub to its
upper position.

4. While continuing to apply a downward force, rotate the Allen Key to the clockwise
direction until the hub set screw is tight against the idler shaft (Figure 8-35). Remove
the Allen Key by pulling it straight out of the encoder body.

ALLEN KEY

CODE WHEEL
HUB

<=1

a—
HUB
PUSH DOW

At
SET SCREW
N

WHILE
TIGHTENING

Figure 8-35: Adjusting the Encoder
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5. Rotate the encoder cover from the open to the closed position by inserting a small
flat blade screwdriver into the notch and rotating.

.——II Note: The encoder cover is shown below in the closed position.

CLOSED

/
OPEN

Figure 8-36 Encoder Cover

8.2.6 Refitting the Y Arm Assembly

When replacing the Y arm assembly, the left side should be lifted up so that the
+bearings (Figure 8-37) are touching the support rail.
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SHOWN CUT

Y DRIVE
SUPPORT

BEARINGS

Figure 8-37: Y Drive Support Block Details
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Chapter 9 The X Drive Assembly

9.1 Removing the X Drive Cover

The X Drive cover is attached to the unit as shown in Figure 9-1.

Figure 9-1: X Drive Cover Assembly

To Remove the X Drive Cover:

1. Remove the Button Head Screws (Figure 9-2).

BUTTON

;.I‘

a4 ﬂ‘""_ S\ o

Figure 9-2: Button Head Screws
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2. Remove the two M3x8 Cap Head Screws (Figure 9-3).

Note: The two Cap Head Screws and two Internal Tooth Washers fit from
|| underneath through the Workspace (Figure 9-3).

|

CAP HEAD
SCREWS

_ S /
Figure 9-3: Cap Head Screws

3. Disconnect the connector for the illuminated logo.
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9.2 Removing the X Drive Assembly

To remove the X-Drive Assembly
1. Remove the Y drive (Chapter 8).

2. Remove sensor (Figure 9-4) by removing the wires and the screws that attach it to
the drive assembly.

3. The X drive assembly is mounted to the system using the six PEM Studs on the right
hand side of the Chassis (Figure 9-4). When replacing the assembly, slide the X
Drive carriage back and forth and ensure the movement is smooth (free of notching).

STUDS FOR WASHERS
AND NUTS

X

DRIVE

/ STANDOFF

Figure 9-4: Removing the X Drive Assembly
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9.3 Removing Components on the X Drive Assembly

9.3.1 Removing the X Belt
Remove the X-belt from the X belt attachment bracket (Figure 9-5).

DRIVE
PULLEY

Figure 9-5: X Belt Attachment Bracket (From underneath the X drive)
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To replace the belt:

1. Cut a 988mm length of the Gates Rubber belt LL2ZMR06, 2mm Pitch x 6mm wide and
loop it around the motor pulley and fit the two cut ends in to the X Belt Attachment
Bracket with two teeth through the centre and four teeth in the back loop (Figure 9-
6).

VIEW FROM UNDERNEATH THE X DRIVE

Figure 9-6: Looping Belt onto Attachment Bracket
2. Loop the free end of the belt around the idler bearings (Figure 9-7).

DS2® System Service Manual 9-5



The X Drive Assembl

X BELT
ATTACHMENT

BRACKET

Figure 9-7: XY Attachment Bracket

3. Slide the XY Attachment Plate over the X belt and affix the X Belt Attachment
Bracket to the XY attachment plate using two M3x10 Button Head Screws, two M3
Washers and Loctite 222 (Figure 9-8).

Figure 9-8: Affixing XY Attachment Bracket
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4. Slide the XY Attachment Bracket back to the home position (next to the motor).

5. Open the two Toggle Clamps on the X Belt Tensioning Fixture (DS2FIX007), and
position the X Drive onto the Fixture by angling the X Drive and sliding it underneath
the extension tip of the Force Gauge. Slide the X Drive past the front dowels and lay
the X Drive flat. Then push the X Drive back and left until it touches all three dowels.
Close the Toggle Clamps to hold the X Drive in place.

Note: Field service engineers will use a hand held tension meter in place of the
tensioning fixture described herein. Place a piece of metallized tape on the belt
and hold the meter about ¥2” from the belt. Gently press on the belt and observe
the reading on the meter. An acceptable reading is 57 Hz.

Note: Ensure that the X Drive is tight to the dowels when the Clamps are closed.
Note: The extension tip of the Force Gauge will flex the belt as the X Drive is
T : :

positioned.

TOGGLE
CLAMP

Figure 9-9: Placing the X Drive on the X-Belt Tensioning Fixture
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FRONT

DOWELS
LEFT

Figure 9-10: Locating X-Drive on Dowels DOWEL

6. Check that the two M3x6 Button Head Screws holding the Idler assembly are slack
and the Idler assembly can slide freely. Gently push the Belt off the end of the Force
Gauge Extension Tip, zero the Force Gauge and then reposition the Belt.

Note: Ensure the Belt is in the center of the Idler Assembly and central around the
Force Gauge Extension Tip.

IDLER
ASSEMBLY
FIXING

Figure 9-11: Location of Idler Assembly Fixing Screws
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7. Before taking each force reading, gently push the Belt off the end of the Force
Gauge Extension Tip by 1 to 2 mm and then reposition it (Figure 9-12). This is to
ensure that no sideways force from the belt is being measured.

FORCE
GAUGE
EXTENSION
TIP

Figure 9-12: Adjusting the Belt

8. Tighten the X Belt Tensioning Screw until the force gauge reads between 0.115 and
0.125 Kg and then slacken off the X Belt Tensioning Screw.

9. Re-tighten the X Belt Tensioning Screw until the force gauge reads between 0.102
and 0.112Kg (target of 0.107 Kg). Tighten the two M3x6 Button Head Screws
holding the Idler assembly in place, then one at a time remove these screws and refit
them using Loctite 222 (Figure 9-13).

.——II Note: Use a ball ended Allen key to adjust the X Belt Tensioning Screw.
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IDLER
ASSEMBLY
FIXING

X BELT
TENSIONING
SCREW

Figure 9-13: Belt Tensioning

10. Remove the X Drive from the Belt Tensioning Fixture and remove the X Belt
Tensioning Screw.
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9.3.2 Removing Drive Components
The motor and pulley assembly is attached to the X Drive Plate as shown in Figure 9-14.

MOTOR

X DRIVE
PLATE
STANDOFFS

1. Remove the four flat head screws that attach the assembly to the drive plate.

Figure 9-14: The Motor-Pulley Assembly

Note: When replacing the assembly, ensure that the motor connector is oriented
as shown.

2. Put an Allen key into the encoder and by place an upward force on as shown in

Figure 9-15 to remove the encoder.
ALLEN
KEY

AN VOTOR |
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Figure 9-15: Removing the Encoder

3. Remove the Encoder Mounting Plate (Figure 9-16). The jig (DSXFIX015) shown in
the figure is not required for removal, but is required for installation of a new unit.

ENCODER
MOUNTING

ENCODER
MOUNTING
PLATE

Figure 9-16: Encoder Mounting Plate

4. Remove the Drive Pulley by unscrewing the two set screws.

To replace the Drive Pulley:

1. Attach the 48 Tooth Drive Pulley to the long shaft of the X Motor with the Pulley
Height Setting Fixture (DS2FIX004) using two M4x6 Set Screws and Loctite 222
(Figure 9-17).

Note: Remove and discard any set screws that come with the pulley.
.—_|| y pulley

PULLEY HEIGHT
SETTING JIG

MOTOR
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Figure 9-17: Installing the Drive Pulley

To replace the Encoder:

1. Attach the encoder mounting plate to the motor using the Encoder Mounting jig
(DSXFIX015) and the 3 M1.6x6 Pan Head Screws. Ensure that the mounting plate is
centralized around the pulley idler shaft (Figure 9-18).

2. Install the main part of the Encoder onto the Mounting Plate by snapping it in place.

Note: Do not remove the Allen key in the encoder (Figure 9-18).
.——|| y (Fig )

DON'T
REMOVE
ALLEN KEY

ENCODER

Figure 9-18: Placing Encoder on Motor

3. Push the Allen Key into the body of the encoder to ensure this it is properly seated
into the code wheel hub set screw and then apply a downward force on the end of
the Allen Key. This sets the code wheel gap by levering the code wheel hub to its
upper position.

4. While continuing to apply a downward force, rotate the Allen Key to the clockwise
direction until the hub set screw is tight against the idler shaft (Figure 9-19, 9-20).
Remove the Allen Key by pulling it straight out of the encoder body.

DS2® System Service Manual 9-13




The X Drive Assembl

N MOTOR

@

N2

Figure 9-19: Setting the Encoder on the Idler Shaft

ALLEN KEY

CODE WHEEL
HUB

HUB
SET SCREW

WHILE
TIGHTENING

Figure 9-20: Adjusting the Encoder

5. Rotate the encoder cover from the open to the closed position by inserting a small
flat blade screwdriver into the notch and rotating it.

Note: The encoder cover is shown below in the closed position.
P
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CLOSED

/
OPEN

Figure 9-21: Encoder Cover
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9.3.3 Replacing the X Home Sensor
The X Home Sensor is shown in Figure 9-22.
To remove the X Home Sensor, remove the two screws that attach it to the X Drive Plate.
When replacing the sensor, use two Spacers and two M3x16 Button Head Screws.

Note: Do not use Loctite on opto-interrupters.

Route the opto-interrupter wires as shown in Figure 9-24.

X HOME
SENSOR

SPACERS

Figure 9-22: X Home Sensor

Install the X Motor assembly to the X Drive Plate using four Standoffs, four M3x30 Flat
Head Screws and Loctite 222. Ensure that the motor connector is oriented as shown.

__“ Note: Ensure that the Motor Cable is plugged into the Motor head. Place the Idler

L Pin onto the X Belt Adjustment Bracket with Loctite 222 and tighten down. Fit one
Idler Bearing with the flange facing down, one Stainless Steel Spacer onto the
Idler Pin.
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Chapter 10 The Pump

.——II Note: An additional silencer has been added to the DS2 Pump
Assembly (item number 13500250) to dampen the pump noise. All
systems starting from unit 1DSA1475 will have this design change.

For units already in the field, an upgrade kit has been created. Item
number for the kit is 13002630.

Please contact Dynex Technical Support with any questions

(techservice@dynextechnologies.com).

10.1 Removing the Pump Assembly

The Pump is placed in the system via the square hole in the front divider as shown in
Figure 10-1.

To remove the assembly:

1. Unscrew the four Cap Head screws (Figure 10-1) that attach the assembly to the
chassis.

FRONT | — =
DIVIDER

2. Remove tubing from all pinch valves by pressing on the valve.

3. Disconnect the clean valve tube from the elbow that connects to the tube that goes
through the rubber grommet (this tube connects to the quick disconnect tube at the
back of the instrument).
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4. Disconnect all tubing from the pump module to the system.

&
N

CLEAN
VALVE

CLEAN
VALVE

.
\
ELBOW TUBING
TUBING 7 :

I

a-‘:lr

I

Figure 10-2: Clean Valve Tubing.

When reinstalling the assembly, insert a piece of clean tubing through the grommet in the
central divider and connect it to the quick disconnect fitting on the back panel.
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10.2 Replacing Components
10.2.1Tubing

Note: When replacing components on the pump, check the condition of all tubing
L and replace cloudy, deformed, and cracked tubing as necessary.

The overall tubing scheme is presented in Figures 10-2 and 10-3. The length of each tube
is indicated in the figure. Silicone tubing should be employed for all connections. The
tubing should be replaced as a complete assembly using kit 13002460.

7 f/

/‘ ‘T’ FITTING
450MM 2X

=
=

[ELBOW FITTING |
ELBOW FITTING / TNV

Figure 10-3: Tubing for Pump

]

220MM /
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10.2.2 Second Silencer Installation Instructions

1. Remove the Pump Assembly from the unit by disconnecting the tubing from both ports
of the KNF Pump, removing the tubing from the pinch valves, disconnecting the tubing
from the far right waste bottle fitting in the workspace, and removing the four M3X8 Cap
Head Screws securing the assembly.

2. Attach the second Silencer (part of Kit) to the first Silencer using the two long Cable
Ties (part of kit) as shown. NOTE: Orient the second Silencer as shown with the side

fitting facing down, and tighten the cable ties firmly. Cut and discard the excess cable tie
material.

Long Cable Ties

Second Silencer

3. Disconnect the tube attached to the standoff in the Pump Support Plate. Attach the
250mm Tube (part of kit) to the standoff in the Pump Support Plate.

Tube to Standoff in Pump
Support Plate

Pump Support Plate
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4. Attach the longer tube from the Standoff in the Pump Support Plate to the end fitting

of the second Silencer. Attach the shorter tube from the end fitting of the first Silencer to
the side fitting of the second Silencer.

Tube between the pump support
plate and the second silencer

Tube between the first and
second silencer

5. Reinstall the Pump Assembly in the unit by reversing the removal process.
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10.2.3Removing the Silencer and Water Trap
The position of the water trap and silencer are shown in Figure 10-5.

Yellow/black — Valve
‘CLEAN’

Green/black — Valve ‘A’
Blue/black — Valve ‘B’

SILENCER

WATER TRAP

Figure 10-4: Water Trap and Silencer

To remove the Silencer:
1. Unclip the silencer from the two clips.

2. Remove the tubing that connects the silencer to the standoff on the pump support
plate.

10.2.4Replacing the Water Trap

The location of the water trap is indicated in Figure 10-4. It may be necessary to replace
the compressed cellulose sponge. To replace the sponge, unscrew the water trap bowl and
insert a new sponge.

Note: If it is necessary to a new trap, discard the filter that is in the trap and insert
the sponge.
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10.2.5Replacing the Aspirate Pump Assembly

The Pump Assembly is attached to the pump support plate via three #8-32 KEP nuts.

Place the shock mounts on the legs before fitting the pump (Figure 10-5, 10-6) to the
plate.

SHOCK MOUNTS

#8-32 KEP NUTS

Figure 10-6: Underside of Pump Support Plate
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10.2.6Removing Pinch Valves

To remove the pinch valves:

1. Remove the nuts affixing them to the pump plate (Figure 10-7)

T PUMP PLATE
DISPENSE
/ PINCH VALVE

FACE DOWN
Figure 10-7 Pinch Valves
When replacing the pinch valves:
1. Ensure that the tube slots face to the left
2. Ensure that the connector tabs are facing down
3. Replace the wires as follows:
Yellow/black - CLEAN valve
Green/Black - A Valve
Blue/Black - B Valve
White/Black - DISPENSE Valve
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10.2.7Replacing the Dispense Pump
The Dispense Pump is attached to the bottom of the pump plate as shown in Figure 10-8.

Figure 10-8 Dispense Pump

4. To remove the pump, unscrew the two screws that affix the pump to the pump plate.

To replace the pump:
1. Discard the dust covers from the inlet and outlet connections

2. Attach it to the pump plate by sliding the body of the motor between the support
bracket and the pump plate (Figure 10-9).
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PaR UMD PLATE

Figure 10-9: Inserting the Dispense Pump
3. Rotate the dispense pump assembly and slide it forward on the mounting studs.

4. Fix the pump in place using two M3 flat washers and 2 M3 Nyloc nuts.
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The Barcode Scanner

Chapter 11 The Barcode Scanner

WARNING: Do not look at the output from the laser if power is provided

to it unless you are wearing protective eyewear. Hazardous radiation may
be provided by the laser which is harmful to the eyes.

.——“ Note: In 2013 the laser scanner within the Barcode Scanner Assembly was
updated to the current model scanner due to the manufacturer discontinuing
the prior model. Although the specifications for both scanners are the same the
older model was more capable of reading poorly printed or overly dense
barcodes.

If customers have trouble reading the sample tube labels (especially following a
barcode scanner replacement), verify that they are following the ASTM-E1466-
92 standard for producing barcode labels on sample tubes. It is also possible
that sliding the sample racks into position at a slower pace will help.

The last option is to change the focal length of the scanner with respect
to each sample rack. You would do this by changing the arm attributes
using DeeSoft.

1) Open DeeSoft and Connect to the DS2.
2) Go to Calibrate and Arm Attributes.

3) Following the table below, find the Attribute ID and update the Attribute.
(IDs 181 and 182 are for the two reagent racks and should be set to the
same as sample rack 5).

ID 176 Sample Rack 1 Default 155 Change to 300

ID 177 Sample Rack 2 Default 230 Change to 375
ID 178 Sample Rack 3 Default 305 Change to 450
ID 179 Sample Rack 4 Default 380 Change to 495
ID 180 Sample Rack 5 Default 455 Change to 495

4) Close the program, recycle the power on the DS2.

11.1 Removing the Barcode Scanner

The Barcode Scanner is located on the front of the unit as shown in Figure 11-1.
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The Barcode Scanner

BARCODE SCANNER
ASSEMBLY

Figure 11-1: Location of Barcode Assembly

To remove the assembly:

1. Remove the three locknuts on the underside of the plate to which the assembly is
mounted.

2. Disconnect the cable from the connector below the workspace (Figure 11-2).

CONNECTOR CUT-OUT

Figure 11-2: Installation Detail for Barcode Scanner
11.2 Replacing the Laser Scanner

To replace the laser scanner:

1. Remove the scanner cover (Figure 11-3) by removing the three M3 x 6 Button Head
Screws.
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SCANNER
COVER

Figure 11-3: Scanner Cover
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The Barcode Scanner

2. Remove the cable Clip from the underside of the assembly (Figure 11-4).

CABLE CLIP

Figure 11-4: Scanner Cable Clip

3. Remove the Scanner Cable Guide by removing the two screws in Figure 11-5. The
guide is shown in Figure 11-6.

il

=

Figure 11-5: Scanner Cable Guide Screws
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SCANNER BASE

SCANNER CABLE

SCANNER CABLE
GUIDE

Figure 11-6: Location of Scanner Cable Guide

4. Remove the Laser Scanner Assembly from the Linear Bearing Block by removing the
four M3x12 Socket Cap Head Screws (Figure 11-7). The Laser Scanner Assembly is
shown in Figure 11-8.
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LASER SCANNER
ASSEMBLY

BASE ASSEMBLY

LINEAR BEARING
BLOCK

Figure 11-7: Removing the Laser Scanning Assembly from the Base Assembly

Note: When replacing the assembly, use Loctite 222 on the screws.
.—_|| p g y

SCANNER
CABLE

Figure 11-8: Laser Scanner Assembly

11-6 DS2° System Service Manual



The Barcode Scanner

5. Remove the two cable clips that attach the cable to the Scanner Mounting Plate.

6. Remove the two M4x12 Socket Cap Head Screws that attach the scanner assembly
to the scanner mounting plate (Figure 11-9).

3

SCANNER
MOUNTING PLATE

Figure 11-9: Removing the Scanner Mounting Plate

Note: When replacing the scanner mounting plate, make certain that the cable lies
L in the Mounting Plate Groove (Figure 11-10).

LASER SCANNER
CABLE

MOUNTING
PLATE GROOVE

Figure 11-10: Placing the Laser Scanner Cable in the Groove
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7. Remove the scanner Cover Plate by removing the two M3 Nyloc Nuts (Figure 11-11).

SCANNER COVER
PLATE

Figure 11-11: Removing the Scanner Cover Plate

8. Remove the two cap head screws that hold the Laser Scanner in position (Figure
11-12). The front view of the assembly is shown in Figure 11-13.

11-8
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Figure 11-12: Laser Scanner Securing Screws

Figure 11-13: Front View Laser Scanner Assembly

Note: When Replacing the Assembly, make certain that the cable lies underneath
L the scanner and exits via the groove (Figure 11-14).

LASER SCANNER LASER SCANNER

Figure 11-14: Positioning Laser Scanner in Housing

Note: If you are replacing the scanner, place a Ferrite clip-on on the cable and
secure in place using two small cable ties as shown in Figure 11-15.
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CABLE TIES

FERRITE

Figure 11-15: Ferrite Clip-on and Cable Ties
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The Reader Assembl

Chapter 12 The Reader
12.1 The Reader Assembly

The Reader Assembly includes the Tray Assembly which contains and transports the
plates and is shown in Figure 12-1.

Figure 12-1: The Reader Assembly

To Remove the Reader:

1. Remove the screws that attach the Reader Access Cover from the rear of the system
(Figure 12-2).
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PRBLLDD
L DEROTR )
0BG
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Sabougn
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Figure 12-2: Removing the Reader Access Panel

FIXINGS

FIXINGS

2. Unscrew the knurled thumbnut that attaches the reader to the Workspace Plate

(Figure 12-3).

12-2
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SLOT FOR
KNURLED
THUMBNUT

READER

Figure 12-3: Reader Access

3. Remove the cables (Figure 12-4) and gently withdraw the reader from the chassis.
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8

@

o |

QoooE®
1000060

=

RIBBON
CABLE

Figure 12-4: Reader Cable Connectors

To replace the reader:

=T

@

1. Fit the reader assembly in to the chassis through the access hole in the back of the

chassis, holding it at a slight angle.

2. Slide it forward until the stud at the front of the reader goes into the slot in the

workspace.

3. Sit the reader on the workspace plate and hand tighten the knurled thumb nut to the
stud at the front of the reader underneath the workspace plate.

be set later.

Note: Do not tighten the Thumbnut as the front to back position of the Reader will

4. Attach the 50 pin ribbon cable first; then attach the 40 pin ribbon cable.

5. Replace the reader access plate; then tighten the thumb nut.

12-4
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12.2 Disassembling the Reader

12.2.1Removing Covers

To remove the Top Cover Assembly, unscrew the six screws that affix it to the reader
(Figure 12-5).

SCREWS

SCREWS

Figure 12-5: Removing the Top Cover
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Removing the Sliding Cover

1. To remove the Sliding Cover Assembly, remove the eight screws as shown in Figure
12-6.

SCREWS

SCREWS

Figure 12-6: Sliding Cover Assembly

2. To replace the sliding cover, slide two cover guide strips into sliding cover assembly
(Figure 12-7). Feed the sliding cover assembly down in to the chassis so that the
guide strips line up with the four fixing holes in either side of the chassis.

3. Fixin place using eight M3x6 skt btn head Screws.

Note: Ensure the Sliding Cover slides freely along its travel.
g y g
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SLIDING COVER

> FIXING
HOLES
GUIDE STRIP

Figure 12-7: Replacing the Sliding Cover

Removing the Left Hand Belt Cover:

1. To remove the left hand belt cover, remove the three Posi Csk screws (Figure 12-8).

T

READER LH BELT COVER il
=

Figure 12-8: Left Hand Belt Cover
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Note: Ensure the Drive clears the Belt Cover when replacing the Cover.
pacng

Removing the Right Hand Belt Cover:

1. To remove the right hand belt cover, remove the M3x6 Skt Csk Screw, two M3x6 Skt

Btn Screws and the M3x5 Skt Btn Screw (Figure 12-9).

.——“ Note: When replacing the right hand cover, use Loctite 222.

Note: Ensure the Drive clears the Belt Cover when replacing the Cover.
a) placing

SHORTER
BUTTON HEAD
SCREW READER RH
BELT COVER
LONGER
BUTTON HEAD
SCREWS

Figure 12-9: Removing the Right Hand Belt Cover

FLAT HEAD
SCREW
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Disassembling the Reader

Removing the Lower Cover:

1. The Lower Cover is attached to the back board and the chassis by seven screws as
shown in Figure 12-10.

LOWER COVER
SCREWS

Figure 12-10: Attaching the Lower Cover
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12.3 The Optical Components

12.3.1The Optic Block Assembly

The Optic Block Cover is attached to the underside of the lower Optic Assembly as
shown in Figure 12-11.

OPTIC BLOCK

Figure 12-11: Optic Block Assembly

The Reader Diode Board Assembly is attached to the reader via four screws as shown in
Figure 12-12.
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READER DIODE
BOARD

DIODE BOARD

ALIGNMENT BRACKET
PLATE

Figure 12-12: Reader Diode Board

When replacing the assembly:

1. Loosely fit the Reader Upper Optics Assembly to the two Standoffs and Diode Board
Bracket using four M3x6 Skt Btn Head Screws and Large Plastic Washers.

2. Place the Alignment Plate (DS2FIX001) into the Upper Plate Carrier and position
under the Upper Optics.

3. Push the Alignment dowels (DS2FI1X004) up through the Lower Optic Block, through
the Alignment Plate and into the Upper Optic Assembly. This has aligned the Upper
Optics and the four screws can be tightened.

4. Remove all fixtures.
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12.3.2Replacing the Fiber Optic Assembly

The fiber optic bundle is connected to the optics cube and the lower side of the optics
block.

To remove the Fiber Optic Bundle:

1. Remove the Fiber Optic Bundle from the Optic Cube as shown in Figure 12-13.

OPTICS CUBE /

FIBER OPTIC
BUNDLE

SCREWS

Figure 12-13: Fiber Optics in Optics Cube

2. Remove the Fiber Optic assembly from the lower optical block by removing the two
screws as shown in Figure 12-14.
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ALIGNMENT
DOWELS
FIT SCREW IN
FIT SCREW IN THIS HOLE
THIS HOLE -
= L /'\
S
N \
& s
= ()
O RING _ B &
&
FIBRE OPTIC
ASSEMBLY
LOWER OPTIC
REFERENCE BLOCK

DIODE
Figure 12-14: Attaching Fiber Optic Assembly to Lower Optical Block

When replacing the fiber optic diode:
1. Fitan O Ring on top of the Reference Diode.

2. Slide two Alignment dowels through the Alignment hole and slot in the Fibre Optic
Assembly and Lower Optic Block.

3. Fit the Fibre Optic Assembly to the underside of the lower Optic Block using two
M3X20 Skt Cap Screws in the positions shown in Figure 12-14. Do not over tighten
the screws.

Note: When handling the Fiber optic assembly, do not bend it past a 30° angle

12.3.3Replacing the Optics Cube Assembly
The Optics Cube Assembly is mounted as shown in Figure 12-15.
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e = ===

M3 NYLOC NUT
AND WASHER

OPTICS CUBE
ASSEMBLY

AND WASHERS

Figure 12-15: Removing the Optics Cube Assembly

Note: Changing the Light bulb is described in the User's Manual. Also, if
L replacing the optics cube assembly, ensure the filter wheel has been factory
calibrated.

12.3.4Using the Alignment Plate
The alignment plate is shown in Figure 12-16.

ALIGNMENT
DOWELS

" ALIGNMENT
PLATE

Figure 12-16: The Alignment Plate
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To use the plate:

1. Place the Alignment Plate Fixture (DS2FIX001) in the Lower Plate Carrier and line it
up over the Optic Block.

2. Push two Alignment Dowels through the Alignment Plate and Optic Block.

3. Tighten all four screws by accessing them through the Alignment Plate.
Remove the Alignment Plate and Dowels by removing the 4 screws that attach it to

the optic block.
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12.3.5Removing the Lower Optics Assembly

The Lower Optics Assembly is attached to the Spill Tray using 4 M3x16 Black Skt
screws (Figure 12-17).

SCREWS

Figure 12-17: Lower Optics Assembly

__“ Note: When replacing the optics, note the slot and recesses as shown in Figure
|| 12-18.
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REFERENCE DIODE

SLOT P N

Figure 12-18: Fitting the Lower Optics Block into the Spill Tray
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12.3.6 Removing the Spill Tray
The spill tray fits into the chassis as shown in Figure 12-19.
M2X6 SCREWS

M3X8 SCREWS

M3X6 SCREWS

REFERENCE DIODE
CABLE

Figure 12-19: Removing the Spill Tray

To replace the Spill Tray:
1. Thread the Reference Diode Cable through the Grommet in the Reader Chassis.

2. Fit the Reader Spill tray to the Chassis using two M3X6 Posi Csk Screws, two M3X8
Posi Csk Screws and four M2X6 Posi Csk Screws.

.——II Note: Ensure the Lower Plate Carrier assembly travels over the ramps of the
Reader Spill Tray freely.
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12.4 The Reader Optics

12.4.1Replacing the Reference Diode

The reference diode is located in the leftmost position of the lower Optics block and is
removed as shown in Figure 12-20.

REFERENCE DIODE

CABLE
REFERENCE DIODE

WIRE ROUTING
HOLE

Figure 12-20: Removing the Reference Diode in Position

Note: When replacing the Reference Diode, ensure that it is flush with the lower
optics block as shown in Figure 12-21.

Figure 12-21: Reference Diode in Position
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Disassembling the Lower Optics Block

12.4.2 Disassembling the Lower Optics Block

To disassemble the Lower Optics Block, remove the four screws shown in Figure 12-22
(the alignment dowels are not required for disassembly).

SCREWS 6X
ALIGNMENT DOWEL

LOWER LENS STOP

LOWER LENS

LOWER OPTICS

< BLOCK

Figure 12-22: Lower Optics Block

To rebuild the Lower Optics Block:
1. Place the Lower Lens Strip on the Lower Optics Block.
2. Place the Lower Lens Stop on top of this.

3. Align all the parts by inserting one 4 mm alignment dowel in the alignment hole and
one 4 mm alignment dowel in the alignment slot.

4. Fasten the assembly together using 6 M2x8mm Black Button Head Screws.
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12.5 Replacing the Heater Assembly

12.5.1Removing the Insulation Plate
The Insulation Plate is shown in Figures 12-23 and 12-24.

INSULATION PLATE

NUT
WASHER\% INCUBATOR WIRES

= HOME SENSOR
SPACER (o

STANDOFF

WIRES
«Z =
=
=] ‘/‘/ ]

STANDOFFS 4X

TOP | |
HEATER
PLATE

Figure 12-24: Top Heater Plate

To remove the Top Heater Plate assembly (Figure 12-23 and 12-24), remove the four

screws that attach it to the body. For replacement, note that the top heater plate is marked
witha T.

DS2® System Service Manual 12-21



Replacing the Heater Assembl

12.5.2 Removing the Middle Plate

The middle plate can be removed by removing the four standoffs as shown in Figure
12-27.

STANDOFFS HEATER PLATE

ASSEMBLY

STANDOFFS

Figure 12-27: Middle Heater Plate Assembly
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12.5.3 Disassembling the Heater Plate Assembly
The Heater Plate Assembly is shown in Figure 12-28.

INCUBATOR
BACKING PLATE

HEATER FOIL

INCUBATOR PLATE

HEATER FOIL
FIXTURE

Figure 12-28: Heater Plate Assembly

To reassemble the Heater Plate Assembly:

1. Fit together two Heater Plate Assemblies using two Incubator Plates, two DS2
Heater Foils, two Incubator Backing Plates and four M2.5x4 Posi Csk Screws.

2. Locate one Incubator Plate onto the Heater Foil Fixture (DS2FIX020) with the
countersunk holes underneath.

3. Stick one DS2 Heater Foil to the Incubator Plate and stick one Incubator Backing
Plate to the DS2 Heater Foil using the fixture to line up the holes.

4. Remove the assembly from the fixture and fix the Incubator Backing Plate to the
Incubator Plate using two M2.5x4 Posi Csk Screws.

5. Repeat for the second Heater Plate Assembly.
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12.5.4 Bottom Heater Plate Assembly

Remove the Lower Heat Assembly (Figure 12-29) by removing the screws that attach it
to the Lower Insulation Plate.
SENSOR

HEATER PLATE IM

(CSKS UNDERNEATH) HEATER FOIL DS2

HEATER FOIL
FIXTURE

Figure 12-29: Bottom Heater Plate

HEATER PLATE

LOWER
INSULATION
PLATE

YLON WASHERS

Figure 12-30: Locating Lower Plate Assembly
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12.5.5 Removing the Lower Insulation Plate

To remove the Lower Insulation Plate, remove the four screws that attach it to the chassis
(Figure 12-31).

LOWER INSULATION
PLATE

Figure 12-31: Lower Insulation Plate
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Removing Belts and Related Components

12.5.6Removing Belts and Related Components

12.5.6.1 Replacing the Upper Belt Assembly
The Upper Belt Assembly is shown in Figure 12-32.
To remove the belt, remove the belt clamp from the bearing clamp.

DRIVE PULLEY
BEARING BLOCK

UPPER BELT
CLAMP

SCREWS
UPPER DRIVE BELT

IDLER

Figure 12-32: Belt Clamp Assembly
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To replace the belt:
Cut a length of GT2 Belt (800 mm long) for the Upper Drive.

Fit the Upper Drive Belt around the Drive Pulley and Idler so that the ends join at the
center of the Bearing Block.

Fit the Upper Belt Clamp to the Belt. Ensure that there are an equal amount of teeth
engaged on each end.

Secure the Belt Clamp to the Bearing Block using two M3X8 Skt Csk Screws and
Loctite 222.

Move both Plate Carrier assemblies to the rear of the Chassis.

Note: Field service engineers will use a hand held tension meter in place of the

tensioning fixture described above. Place a piece of metallized tape on the belt
and hold the meter about ¥2" from the belt. Gently press on the belt and observe
the reading on the meter. An acceptable reading is 40 Hz.

DS2® System Service Manual

Turn on the Upper Force Gauge and re-zero it.

Fit the gauge to the Reader Chassis by locating the dowels underneath the Gauge
into the corresponding holes in the Belt Tensioning Fixture. Ensure the Gauge is
pushing against the inside of the belt (Figure 12-33).

Close the Toggle Clamp on the fixture by flipping the Toggle Clamp Lever towards
the Motor.

TOGGLE CLAMP IN
‘CLOSED’ POSITION

GAUGE PUSHING
AGAINST INSIDE OF

UPPER FORCE
GAUGE

Figure 12-33: Adjusting Belt Clamp

PLATE CARRIERS AT
REAR OF CHASSIS
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Note: Before taking each force reading, using an Allen Key, gently push the Belt
off the end of the Force Gauge Belt Hook by 1 to 2 mm and then reposition it
(Figure 12-34) to ensure that no sideways force from the belt is being measured.

FORCE
GAUGE
BELT HOCK

Figure 12-34: Pushing the Belt

9. Before setting the belt tension, the belt must be pre-stretched. Rotate the
Thumbscrew on the Toggle Clamp clockwise so that it pushes the Motor towards the
rear of the Chassis. When the Gauge reads between 0.100 Kg and 0.110 Kg, return
the Motor back to its original position.

10. To set the working tension, rotate the Thumbscrew on the Toggle Clamp clockwise
so that it pushes the Motor towards the rear of the Chassis. When the Gauge reads
between 0.090 Kg and 0.100 Kg the belt tension is correct (target 0.095 Kg), tighten
all three screws fixing the Motor Plate in place to lock the Motor assembly.

11. Unscrew the thumbscrew and check the tension is still correct. Open the Toggle
Clamp by flipping the lever then remove the Force Gauge assembly.
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THUMBSCREW

ROTATE MOTOR

MOTOR PLATE

UPPER FORCE
GAUGE
READ OUT

Figure 12-34: Readout

12. One at a time, remove the three screws securing the Motor Plate and refit using
Loctite 222.
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12.5.6.2 Replacing Optosensors

There are two Optosensors attached to a sensor tree as shown in Figure 12-35. These are
mounted on the reader chassis as shown in Figure 12-36.

UPPER OPTO
SENSOR

LOWER OPTO
SENSOR

SENSOR TREE

Figure 12-35: Optosensor Tree

SCREWS | SENSOR TREE
R ASSEMBLY

Figure 12-36: Location of Sensor Tree
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12.5.6.3 Aligning the Upper Plate
To remove the upper plate, remove the guide shafts shown in Figures 12-37 and 12-38.

SCREW FITTED

FROM OUTSIDE
LINEAR BEARINGS

OF UPPER PLATE
CARRIER

GUIDE SHAFT

FROM OUTSIDE

T, & SCREW FITTED

SECOND GUIDE
SHAFT

Figure 12-38: Right Guide Shaft
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To replace and align the upper plate:

1. Slide a Guide Shaft through the Linear Bearings in the Upper Plate Carrier
Assembly.

2. Attach the Guide Shaft to the left side of the chassis (Figure 12-37) using two M3x8
Skt Cap Screws, two M3 Flat Washers and Loctite 222. Leave slightly loose for
adjustment.

3. Fit a second Guide Shaft to the right side of the chassis (Figure 12-38) using two
M3X8 Skt Cap Screws, two M3 Flat Washers and Loctite 222. Leave screws slightly
loose for adjustment.

4. Place a Reader Shaft Height Fixtures (DS2FIX011) underneath each shaft. Position
one at the rear and the other at the front of the Chassis.

5. Fit Alignment Plates (DS2FI1X001) into both Plate Carriers and move the carriers to
the rear of the Chassis.

6. Fit two Alignment Pins (AMFIX004) through the Alignment plates so that the top and
bottom carriers align (Figure 12-39).
ALIGNMENT

SHAFT HEIGHT
FIXTURE

ALIGNMENT
PLATES

SHAFT HEIGHT
FIXTURE

BELT TENSIONIN
FIXTURE

Figure 12-39: Inserting the Alignment Pins
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7. Ensure the shafts are sitting on the Height Fixtures and then tighten the two screws
that retain the shafts at the rear.

8. Move the Plate Carriers to the front of the Chassis and ensuring the shafts are sitting
on the height fixture. Tighten the two Screws that retain the shafts at the front.

9. Fit two M3x5 Skt Btn Screws with Loctite 222 into the return at the rear of the
Chassis and check that the Chassis is sitting flat on the Belt Tensioning Fixture.

10. Tighten the two Button Head Screws; then remove the Shaft Height Fixtures,
Alignment Pins and Alignment Plates.

12.5.6.4 Replacing the Upper Motor
The Upper Motor assembly is attached to the chassis as shown in Figure 12-40.

UPPER MOTOR
ASSEMBLY

SCREWS

Figure 12-40: Upper Motor Assembly
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When replacing the motor assembly:

1. Remove the motor from the Motor Plate (Figure 12-41).

SCREWS 4X

MOTOR PLATE

Figure 12-41 Motor and Motor Plate

2. Place an Allen Key into the body of the encoder and unscrew the Hub Set Screw
(Figure 12-42)

ENCODER

ALLEN

N\
Figure 12-42: Unscrewing Hub Set Screw
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Note: When replacing the encoder, push the Allen Key into the body of the
encoder to ensure this it is properly seated into the code wheel hub set screw.
Then apply a downward force on the end of the Allen Key as shown in Figure 12-
43. This sets the code wheel gap by levering the code wheel hub to its upper
position.) While continuing to apply a downward force, rotate the Allen Key in a
clockwise direction until the hub set screw is tight against the idler shaft. Remove
the Allen Key by pulling it straight out of the encoder body.

ENCODER ASSEMBLY DETAIL

ALLEN KEY

CODE WHEEL
HUB

\

e E!i
PUSH DOW

£
HUB
SET SCREW
Vi
WHILE
TIGHTENING

Figure 12-43: Encoder Assembly Detail

3. Remove the main part of the encoder (Figure 12-44) by unsnapping it from the motor
assembly.

ENCODER

DON'T REMOVE
ALLEN KEY

Figure 12-44: Removing the Encoder
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4. Remove the Encoder Mounting Plate (Figure 12-45) by removing the three screws
(Figure 12-45). The fixture is not required for removal but is needed when
reassembling the system. The fixture should be centralized around the pulley idler
shaft.

ENCODER ! ENCODER
MOUNTING b MOUNTING
= FIXTURE

Figure 12-45: The Encoder Mounting Plate

5. Remove the Pulley from the Motor as shown in Figure 12-46. When reassembling
the system, secure in place using two M4X6 Skt Set Screws and Loctite 222, Use
the Height Setting Fixture (DS2FI1X006) to set the pulley at the correct height before
tightening screws (remove and discard any Set Screws that come with the Pulley).

PULLEY

HEIGHT SETTING
FIXTURE

MOTOR /

/‘I‘(\_‘/“

SET SCREWS

Figure 12-46: Removing the Pulley
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12.5.6.5 Replacing the Upper Optics Block
The Reader diode board can be disassembled as described below:

To replace components on the upper diode board:

1. Remove the Upper Optic Assembly from the reader diode board by removing the two
screws (Figure 12-47).

UPPER OPTIC
BLOCK ASSEMBLY

READER DIODE
BOARD

ALIGNMENT HOLE
AND SLOT

Figure 12-47: Reader Diode Board

2. Remove the two screws that attach the upper lens stop and lens strip from the upper
lens block (Figure 12-48). The alignment pins are not required for disassembly.
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ALIGNMENT

ALIGNMENT

UPPER LENS
STOP

LENS STRIP

UPPER OPTICS
BLOCK

ALIGNMENT
PINS

Figure 12-48: Upper Lens block

To rebuild the assembly:
1. Place the Lens Strip on to the Upper Optics Block.
2. Place the Upper Lens Stop on top of the Lens Strip.

3. Align all the parts by inserting one 4 mm Alignment Pin (AMFIX004) in the alignment
hole and one 4 mm alignment dowel in the alignment slot.

4. Fasten the assembly together using six M2x8mm Black Btn Head Screws.
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12.5.7The Lower Plate Assembly

12.5.7.1 Removing the Belt
The Lower Belt Assembly is shown in Figure 12-49.

MOTOR PULLEY

e

TIMING BELT

LOWER
IDLERS

IS

Figure 12-49: Lower Belt Drive
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To remove the belt, remove the screws to the belt adjuster (Figure 12-50).
SCREWS

BELT ADJUSTER

LOWER DRIVE
BLOCK

PLATE CARRIER
ASSEMBLY

Figure 12-50: Belt Adjuster

To replace the belt:

.——II Note: Field service engineers will use a hand held tension meter instead of the
tensioning fixture described above. Place a piece of metallized tape on the belt
and hold the meter about ¥2” from the belt. Gently press on the belt and observe
the reading on the meter. An acceptable reading is 64 Hz.

1. Place the Reader chassis assembly on the Belt Tensioning Fixture (DS2FI1X010000)

by pulling back the Lower Toggle Clamp to the open position and place the Reader
Chassis Assembly into it (Figure 12-51).
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Figure 12-51: Belt Tensioning Fixture

Belts and Related Components

READER BELT
TENSIONING
FIXTURE

2. The Plate Carrier assembly is shown in Figure 12-52. Ensure the Plate Carrier
assembly slides freely from one end of the rails to the other end and the Plate Carrier
pivots freely and drops down under its own weight (Figures 12-53 to 12-55).

ALIGNMENT FIXTURE
EDGE

CARRIER
ALIGNMENT FIXTURE

@

Figure 12-52 Plate Assembly
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PLATE CARRIER

LOWER DRIVE
BLOCK LH

LH
LINEAR
BEARING
BLOCK

T~

ENSURE FIXTURE IS
AGAINST LH RAIL
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DATUM FACE OF
LOWER DRIVE

DATUM FACE OF LH
LINEAR BEARING
BLOCK

Figure 12-53: Plate Carrier Drop Down

PLATE CARRIER
MUST PIVOT FREELY

I‘I:l‘—'l |_| IHI I T IHI |_=_|

Figure 12-54: Plate Carrier Pivot
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Figure 12-55: Plate Carrier Sliding
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3. Wrap the Lower Drive Belt around the Motor Pulley and Idlers as shown in Figure
12-56.

— s 5
> - E
@ @ .
0
(@)
\
@ o
=
o @ i
i LOWER
MOTOR PULLEY @ %) IDLER
@ 1
ol
8] @ |
& = | = ga 11 1R
o] =] 1 \ﬁ 1
F
- =4
| a - B _E{
2 =]
I iy 8
-l I== ) W
@ {
loal
@ b
/ i) a o
/ ° {
&
L=l
TIMING BELT & P LOWER
IDLERS
L= o o
LOWER @ L
IDLERS
ImliE
2
\\@% {//
- W
Y =] . — (@
9 =0

Figure 12-56: Wrapping the Belt around the Pulleys and Idlers
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4. Slide the Lower Carrier assembly right to the rear of the Chassis (Figure 12-57).

LOWER CARRIER AT
REAR OF CHASSIS

READER CHASSIS

BELT TENSIONING
FIXTURE

Figure 12-57: Sliding Lower Carrier Assembly

5. Turn on the Lower Force Gauge (Part of DS2FIX010) and re-zero it. Then fit it in to
the Reader Chassis by inserting the dowels underneath the Gauge into the
corresponding holes in the Belt Tensioning Fixture. The Gauge end piece will push
against the inside of the Belt (Figure 12-58).
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INSIDE OF BELT

TENSIONING GAUGE

Figure 12-58: Location of Tensioning Gauge

6. Close the Toggle Clamp underneath the fixture by flipping the Toggle Clamp Lever
towards the Motor (Figure 12-59).

CLOSED TOGGLE CLAMP

Figure 12-59: Closing Toggle Clamp
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7. Before taking each force reading, using an Allen Key, gently push the Belt off the end
of the Force Gauge Belt Hook by 1 to 2 mm and then reposition it. This is to ensure
that no sideways force from the belt is being measured (Figure 12-60).

FORCE
GAUGE
BELT HOGX

Figure 12-60: Pushing Belt off Belt Hook

Note: Before setting the belt tension, the belt must be pre-stretched. Ensure the
four screws securing the Motor are loose enough to let the Motor slide but not so
loose they allow the Motor to twist. Rotate the Thumbscrew on the Toggle Clamp
clockwise so that it pushes the Motor towards the rear of the Chassis. When the
Gauge reads between 0.100 Kg and 0.110 Kg return the Motor back to its original
position.

8. To set the working tension, rotate the Thumbscrew on the Toggle Clamp clockwise
so that it pushes the Motor towards the rear of the Chassis (Figure 12-61). When the
Gauge reads between 0.090 Kg and 0.100 Kg the belt tension is correct (target
0.095 Kg), tighten all four screws to secure the Motor. Unscrew the thumbscrew and
check the tension is still correct. Open the Toggle Clamp by flipping the lever then
remove the Force Gauge assembly (Figure 12-62).
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TENSION GAUGE
READOUT

THUMBSCREW

Figure 12-61: Tension Setting Thumbscrew

INCREASE TENSION
TURN CLOCKWISE

Figure 12-62: Setting the Tension
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TIGHTEN FOUR
SCREWS WHEN
TENSION IS
CORRECT

@ () /’J. . ‘
Figure 12-63: Motor Screws
9. One at a time, remove the four screws securing the Motor and refit using Loctite 222.

10. Move the Plate Carrier assembly into the middle of the Chassis and fit the Belt
Adjuster to the Lower Drive Block LH (Figure 12-64). The teeth in the Belt Adjuster
will engage with the belt and position the Adjuster where it needs to sit. Secure using

two M3X6 Skt Btn Screws and Loctite 222.

Note: Do not twist the Plate Carrier assembly when fitting the Belt Adjuster.

ml
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SCREWS

BELT ADJUSTER

LOWER DRIVE

BLOCK PLATE CARRIER

ASSEMBLY

Figure 12-64: Affixing the Belt Adjuster

11. Move the plate Carrier assembly to the front of the Reader Chassis and fit the Carrier
Alignment fixture DS2FIX019 into the reader chassis ensuring it is firmly against the
left hand linear rail (Figure 12-65). Slide the Plate carrier up to the edge of the fixture
to check that fitting the Belt Adjuster in the previous step did not twist the Carrier.
Both the Carrier and Fixture edges should line up. If they don't, loosen the screws
holding the Belt Adjuster and adjust until they do. Remove the fixture.

Note: Ensure the Plate Carrier assembly slides freely from one end of the rails to
L the other end.

.——“ Note: Ensure the Plate Carrier pivots freely and drops down under its own weight.
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LOWER DRIVE

PLATE CARRIER BLOCK LH
EDGE -

LINEAR
BEARING

ENSURE FIXTURE IS
AGAINST LH RAIL

N

ALIGNMENT FIXTURE
EDGE

CARRIER
ALIGNMENT FIXTURE

Figure 12-65: Moving Plate Assembly to Front of Chassis

12. Check that the Plate Carrier is still sitting flat by gently tapping the four corners, if the
Carrier Bearing Bangs on the Chassis the Carrier is twisted. One at a time slightly
rotate (1/8" of a turn) the Female Shoulder Screws by tightening the Posi Csk
Screws fixing them to the LH and RH Carrier Supports (Figure 12-66 and 12-67).

Figure 12-66: Carrier in Front Position
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LH CARRIER
SUPPORT RH CARRIER
SUPPORT

FEMALE
SHOULDER

DRIVER

Figure 12-67: Location of Shoulder Screws
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The Wash Head

Chapter 13 The Wash Head
13.1 Removing the Wash Head

The Wash Head is located on the left side of the system as shown in Figure 13-1.

Figure 13-1: Wash Head

To remove the wash head, remove the Wash Head clamps from the pipette spigot by
pulling upward on the pipette spigot (Figure 13-2).

PIPETTE
SPIGOT

Figure 13-2: Wash Head Clamps and Spigot
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To Reinstall and Align the Wash Head:

1. Fit the Twin Bore Silicone Tubing of the Wash Head to the Wash Head Manifold
(Figure 13-3).

Note: Ensure the Wash Head is oriented as show below.
l

WASH
HEAD
MANIFOLD

Figure 13-3: Fitting the Tubing into the Wash Head
2. Flip the Wash Head over (Figre 13-4)

_...;-;/

Figure 13-4 Flipping Wash Head
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3. Rotate the Wash Head (Figure 13-4) 90 degrees clockwise before placing it onto on
to the Wash Head Supports. Ensure the wash head tubing is not twisted or kinked
when the wash head is resting on the wash head supports.

WASH HEAD
SUPPORTS

Figure 13-5: Rotating the Wash Head
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13.2 Aligning the Wash Head
13.2.1To Align the Wash Head (using Mftg fixture DS2FIX001):

1. Slide the Upper Plate Carrier in the Reader to the front and fit the Alignment Plate
(DS2FI1X001) as shown inoFigure 13-6.

ALIGNMENT
PLATE

Figure 13-6: Sliding the Wash Head

2. Slide the XYZ Arm to above the Wash Head and engage the Pipette Spigot into the
clamps of the Wash Head (Figure 13-7).
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&359%3
09990
02?
PIPETTE oﬁ‘@%g
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WASH
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WASH Pl
HEAD
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Figure 13-7: Sliding the Arm to above the Wash Head and Clamping the Spigot

3. Use the Pipette Spigot to move the Wash Head around and position the Wash Head
above the Alignment Plate.

4. Carefully place the head into the alignment plate (DS2FI1X001). The front two Wash
Head Tubes fit into the two holes and the remaining tubes fit in to the slot (Figure 13-
8).

Note: This is a tight slide fit, so ensure the tubes are aligned with the flat sides of
|| the slot. Do not force the wash head.
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ALIGN TUBES
WITH FLAT

SIDE OF SLOT

Figure 13-8: Positioning the Wash Head in the Alignment Plate

5. Sit the bottom face of the Wash Head onto the top face of the Alignment Plate and
tighten the two screws to fix the Wash Head in position (Figure 13-9). Ensure the
Wash Head is still sitting flat against the Alignment Plate.

SCREWS Y s

Figure 13-9: Tightening the Wash Head in Position

6. Re-locate the Wash Head onto the Wash Head Supports and disengage the Pipette
Spigot.

7. Remove the Alignment Plate from the Upper Plate Carrier.
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13.2.2To Align the Wash Head (using supplied fixture
DS2F1X044):

To align the Wash Head, you will need the DS2 Calibration Plate
(DS2F1X044) that was included with your DS2 shipment. See Figure 1.

Alignment slot cut
into the bottom of
the third column.

DS2F1X044

arelner Mioratans)

°
-
=
=
=
<
R
=
b
-1
=
o
N
L2
=

Figure 1

1. Ensure the DS2 is turned off.
2. Loosen the two M3X12 Cap Wash Head Fixing Screws. See

Figure 2.
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WASH HEAD
FIXING
SCREWS

Manually move the Arm so that the Pipette Spigot is positioned above the Wash Head
Assembly. Engage the Pipette Spigot into the Wash Head Assembly clamps. See
Figure 3.

05395
Ba%32°
00290
@2?
023%
PIPETTE 1 250%%
spicoT  \&H 02990
WASH HEAD
CLAMPS 7
WASH
HEAD
SUPPORTS
WASH
HEAD

A

Figure 3

3. Place the DS2 Calibration Plate in the upper plate carrier. Ensure
well Al is in the upper left corner. See Figure 4.

4. Use the Arm to position the Wash Head above the Calibration
Plate. Carefully lower the Wash Head Aspiration pins into the
alignment slot in column 3. See Figures 4 and 5.

NOTE: Itis a tight fit, so ensure that the Aspiration pins are aligned
with the slot. Do not force the Aspiration pins into the slot.
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Figure 4

Figure 5
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5. Ensure the bottom surface of the Wash Head is resting firmly on
the top surface of the Calibration Plate, and tighten the two Wash
Head Fixing Screws to fix the Wash Head in position. Prior to
tightening the screws completely, ensure that the Wash Head is still
flat against the top surface of the Calibration Plate. Hold the wash
head in position manually while tightening the screws.
6. Re-locate the Wash Head Assembly onto the Wash Head Supports (see
Figure 3), and disengage the Pipette Spigot. Remove the Alignment Plate
from the Upper Plate Carrier.

7. To ensure proper calibration and plate definitions following an alignment,
run a dispense test and an aspirate test using the customer’s test plate to
ensure there are no problems with alignment while dispensing, and that
fluid is completely removed from the plate without scratching the bottom of
the wells during aspiration.
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13.3 Disassembling the Wash Head

To Disassemble the Wash Head

1. Remove the Wash Head From the Attachment Body (Figure 13-10).

ATTACHMENT
BODY SOCKET

Figure 13-10: Removing the Wash Head from the Attachment Body

Note: When reassembling, do not tighten the screws completely, as adjustment
L may be needed when the Wash Head is attached to the system.

2. The Wash Head can be disassembled by removing the two screws on the floating
wash head plate (Figure 13-11)
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FLOATING
WASH HEAD
PLATE

FLOATING
WASH HEAD

SPRINGS

FLOATING WASH
HEAD PINS

Figure 13-11: Removing the Wash Head Plate

When reassembling the assembly:

Note: Ensure the tops of the pins locate into the recesses in the underside of the
il Plate.

Note: Check That the Wash Head moves up and down freely and when released
and sits down on the ends of the Floating Wash Head Pins.

1. Disassembling the Attachment Body
There is a clamp peg and pivot pin on each side of the attachment body (Figure
13-12). The pin should be removed.
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ATTACHMENT
BODY

PEG
SPRING

Figure 13-12: Attachment Body

To reassemble the Attachment Body:
1. Fit a Peg Spring (42000470) into the back of the Attachment Body (Figure 13-12).

2. Lightly grease (Dow Corning 44) the through hole in the Clamp Peg (23500770) and
insert the Clamp Peg into the slot on the Attachment Body,

3. Slide the Pivot Pin through both parts from the outside and secure in place using an
E Clip.

4. Repeat the procedure for the other side.

Note: Ensure the Clamp Pegs move freely and spring shut.

5. Insert the pin gauge (DS2F1X013) into one of the peg clamps and adjust the screw
until the pin just rotates, then back the Set Screw off 1/8 turn.

6. Repeat for the other side and check that once adjusted the pin is clamped tightly in
the pegs.

7. Fit two M2x4 Skt Set Screws into the Attachment body using Loctite 222 (Figure 13-
13).

8. Realign if the screws have been removed (Figure 13-9).
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PIN SET
GAUGE /g) SCREWS

i

Figure 13-13: Assembling the Attachment Body

If the magnet is removed, it must be replaced as described below:

1. Place a small amount of RTV (GE Type RTV 118) into the bottom of the hole in the
side of the Attachment Body and fit a Magnet as shown in Figure 13-14. Wipe off any
access RTV.

Note: Ensure that no RTV gets on to the Clamp Peg and the Clamp Peg still
L moves freely.

MAGNET

ATTACHMENT BODY

Figure 13-14: Location of the Magnet
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Chapter 14 Electric and Electronic Components

14.1 Overview

A number of electric and electronic components are included in the system to control and
provide support services, including:

Power Supply (Section 14.2)

Fan (Section 14.3)

I/0 Board and Main Board (Section 14.4)
Power Switch (Section 14.5)

Cover Switch (Section 14.6)

Vacuum Switch (Section 14.7)

14.2 The Power Supply

The power supply is located in the left bottom left of the rear panel as shown in Figure

14-1.
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Figure 14-1: Power Supply

If the Power Supply is replaced, use the new version (13500811). This version does not
require a ferrite. Replacing the power supply on an older unit may require the use of a
Power Supply Plate (22002410) and 3/8” long screws instead of 1/4” long screws.
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14.3 The Fan
The Fan is mounted on the back panel as shown in Figure 14-3.
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Figure 14-3: Fan

When replacing the Fan, orient it so that air blows out of the chassis and the Fan Grill
does not touch the Fan Blades. Do not over tighten screws.
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14.4 The I/0O Board and Main Board
14.4.1Removing the Boards

.——II Note: This is a matched board set and each individual board cannot be
replaced in the field.

.——II Note: When replacing the boards, ensure you are using the “sandwich”
board set which would have been initially setup at the factory. After the
initial setup the boards can be used on any DS2 provided the calibration
information was backed up, as per instructions in section 5.2.8.

To Remove the Boards:

1. Remove the board door as shown in Figure 14-4.
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Figure 14-4: Board Door
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2. Remove the three fixing screws shown in Figure 14-5.
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Figure 14-5: Fixing Screws for Board Assembly

3. Remove the I/O board from the processor Board (Figure 14-6).

J

Figure 14-6: Removing 1/0 board from the Processor Board
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When replacing the board assembly, place it by the Board Access Aperture in the chassis
as shown in Figure 14-7.

SULHRES
TRANIRY
TGS
SRR

R
TR
SRR

R

Figure 14-7: Location of Board Assembly for Installation
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14.4.2Replacing the Cables

To replace the Cables:

1. Plug the connectors from the Barcode, Rack Switches, the two Parlex Flex cables
and the two power cables from the Power Supply into the 1/0 board (Figure 14-8)

Note: The Parlex Cables have the numbers J11 and J15 written on them; ensure
they correspond with the J11 and J15 numbers on the board.

J15

RACK SWITCHES
10-WAY RIBBON

20-WAY

PARLEX

CABLE CABLE 20w
\ X @CA,BL%
[ BARCODE |
10-WAY RIBBON
- ed2 casLE
[j J11
[ PARLEX }
. [j CABLE |
¥ N
- o

Figure 14-8: Cable Connections, Part 1

2. Plug the connectors from the Float Switch Harness, X Home, X Encoder and X Motor
X HOME (Figure 14-9).

5-WAY

RED/BLACK/WHITE

BLUE/GREEN
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X ENCODER
4-WAY
GREEN/RED
VIOLET/BLACK

6-WAY JST
Blue, Yellow, White
Black, Orange, Red

Figure 14-9: Cable Connections, Part 2

3. Plug the connectors from the Pump Assembly into the 1/0O board (Figure 14-10).
PINCH VALVES

8-WAY LALJ@ D ;I.:p

©

BLACK X4
YELLOW
GREEN
BLUE o ﬁ

@

WHITE

ASPIRATE PUMP
2-WAY :
BLACK/RED

2]

DISPENSE PUMP
2-WAY —
BLACK/RED

€l

Figure 14-10: Cable Connections, Part 3
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4. Plug in the 50- and 40-way ribbon cables into the I/O Board (Figure 14-11).

ww = E—
[j 40-WAY —| | ﬂj
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Figure 14-11: Cable Connections, Part 4

5. Plug in the connectors from the Switch Harness (Figure 14-12).

g D 5@ @i

VACUUM SWITCH

2-WAY

YELLOW/BLUE oy
POWER AND LOGO

2-WAY BLUE/YELLOW o
BLACK/RED

STATUS LED

3-WAY (2 WIRES)
BLUE/YELLOW

COVER SWITCH

%W@U%@
@

2-WAY /% El
BLACK/RED
Figure 14-12 Cable Connections, Part 5
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14.5 Power Switch

The old style Power Switch assembly (obsolete since June, 2009 and found in serial
numbers 1DSA0398 and below) is attached to the two PEM studs at the front of the right
hand of the chassis as shown in Figure 14-13.

PEM
STUDS

Figure 14-13: Power Switch Assembly
The switch can be removed from the bracket by unscrewing the two screws that attach it.

The current part number for the power switch in serial numbers 1DSA399 and above is
13500671. A new switch bracket, part number 22500851 is required to use the new
power switch. The placement of the power switch/bracket assembly, onto the DS2, is
still the same.

This change is effective with serial number 1DSA0399, ECO6086.

POWER
BUTTOH

i
SYMBOL
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POWER
SWITCHEBRACKET
ASSEMBLY

PEM STUDS —— ||

14-10 Ds2° System Service Manual



Electric and Electronic Components

14.6 Cover Switch

The Cover Switch is used to alert the user that the door is open. [Not implemented at
this time] It is attached to the chassis as shown in Figure 14-14.

COVER
SWITCH

Figure 14-14: Location of Power Switch

=1 Note: Ensure that the Cover Switch is orientated so the plunger is in the lower
il position
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14.7 The Vacuum Switch

The vacuum switch is located on the chassis as shown in Figure 14-15.

e SELF ADHESIVE
_ . 3 ,F— [ |- CLIP

3/ TUBE TO PORT
“A” OF VACUUM

@ SWITCH

T

Ul TUBE FROM
WORKSPACE

GROMMET

Figure 14-15: Location of Vacuum Switch.

If the vacuum switch is replaced, it should be calibrated via the following procedure
before installation.

In the field, the service engineer should connect the switch to a container of water and
press on the tubing to create a vacuum using fixture DS2FI1X025 (Figure 14-16) and
monitor the pressure via DeeSoft as follows:

1. Attach the vacuum switch to the fixture as shown, switch on the digital manometer
(set on PSI scale) and the multimeter (set on Q scale).
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Multimeter

Vacuum
switch
adjusting
screw

Flow _ S
restrictor . = - I Digital
knob . _ manometer

Vacuum
pump
switch

Figure 14-16: Vacuum Pressure Fixture
2. Turn the flow restrictor knob clockwise until it lightly seats, then open 2 full turns.

3. Switch the vacuum pump on and adjust the flow restrictor knob to obtain a vacuum
reading of 0.45 psi on the manometer.

4. Observe the multimeter. If it shows continuity (approximately 0 ohms), turn the
vacuum switch adjusting screw (using a #0 Posidriv screwdriver) slowly counter-
clockwise until the multimeter shows no continuity (O.L.). If the multimeter initially
shows no continuity, turn the vacuum switch adjusting screw slowly clockwise until
the multimeter shows continuity.

5. With the switch coarse adjustment now completed, turn the flow restrictor knob
counter-clockwise until the manometer reads less than 0.43 psi. The multimeter
must now read O.L. (no continuity). If it does not, turn the vacuum switch adjusting
screw slowly counter-clockwise until the multimeter shows no continuity (O.L.).
Slowly turn the flow restrictor knob clockwise and observe the multimeter. When the
multimeter display changes from O.L. to 0 ohms, note the reading of the manometer.
It must change when the manometer reads between 0.43 and 0.47 psi. If it does not,
adjust the vacuum switch adjusting screw and repeat this entire step to obtain this
condition.

6. Switch the vacuum pump, manometer and multimeter off, and disconnect the
vacuum switch.
The switch is now ready for installation into the DS2.
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To install the switch into the system

1. Attach the silicon tube that is protruding through the grommet in the Workspace plate
to free end of the In-Line Filter.

2. Attach the free end of the Silicone Tubing from the second Elbow to port “A” on the
pre-adjusted Vacuum Switch.

3. Connect the two Spade Connectors from the Switch Harness to the terminals of the
Vacuum switch, yellow wire at the front and blue wire at the back.

4. Fit the Vacuum Switch to the two PEM Studs above the Grommet in the Right Hand
Side of the Chassis, using two M3 Nyloc Nuts and two M3 Washers.

5. Stick a Small Self Adhesive Clip to the Chassis as shown and clip the In-Line Filter
Assembly into it, so that the clip grips around the silicon tube and the large barb on
the elbow.

.——II Note: The top of the clip must be flush with the top of the X plate.

6. Slide the YZ Attachment Block on the Y Drive fully over to the left so that it is
underneath the cut in the front face of the Y Arm.

7. Fit the Z Drive by locating the holes in the Z Locating Plate on to the Dowels in the
YZ Attachment Block and fix in place using two M3x8 Skt Cap Screws and two M3
Internal Tooth Washers.
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Electronic Schematics

The overall electronic schematics are presented in Figure A-1.
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Figure A-1: Electronic Schematics
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Appendix B Recommended Spares List

Spare Parts

Qty Qty for
Part Number Item Description for 5 10 Qty for
units units Svc Kit

24099 Reader Verification Plate - - 1
62020 ASSY, READER, DS2 1 2 0
13500004 ASSY, X DRIVE, DS2 1 2 0
13500005 ASSY, Y DRIVE, DS2 1 2 0
62030 ASSY, Z DRIVE and Pipette, DS2 1 2 0
13500100 ASSY, WASH HEAD, DS?2 1 2 1
62700 Scanner Module Assembly 1 2 0
13500172 SYRINGE MOTOR, DS2 1 2 L
13002500 Heater Assembly (bottom) 1 2 0
13002510 Heater Assembly (top and middle) 1 2 0
13002560 New Power Supply upgrade kit (needed for

units <1DSA0824) 1 2 0
13002590 DS2 Annual Preventative Maintenance Kit

(tubing, sponge, filter pad, lamp) 5 20 2
13002610 External Waste Trap Kit, DS2 As | Needed 0
13002630 DS2 Silencer Upgrade Kit As | Needed 0
13500180 Y HOME SENSOR, DS2 1 2 L
13500200 X HOME SENSOR, DS2 1 2 1
13500210 PLATE DRIVE HOME SENSOR, DS2 2 4 2
13500250 ASSY, PUMP, DS2 L 2 0
13500430 ASSY, WASTE BOTTLE, DS?2 1 2 0
13500402 Laser Scanner, DS2 1 2 0
13500480 DS2 CONTROLLER pcb ASSY (dual pch) 1 3 1
43000590 Optic cube Fan Filter 5 20 2
13002450 Optic cube fan filter upgrade kit as needed 1
13002460 DS2 Tubing Replacement Kit 5 20 2
13500541 Z eject plate harness/sensor 1 2 1
46000040 Waste Cap, nalgene 1 2 1
13500493 ASSY, COVER, DS2 1 1 0
13500501 SAMPLE TUBE RACK ASSEMBLY,DS2 5 10 0
13500560 ASSY DISPENSE BOTTLE, DS2 2 4 0
13500811 NEW POWER SUPPLY ASSEMBLY 1 2 0
14000330 ASSY,PCB,BACK BOARD,DS?2 1 2 1
13501510 GAS SPRING RETROFIT KIT, DS2 As | Needed 0
14000380 ASSY,PCB,SWITCH BOARD,DS2 1 2 1
14000390 ASSY,PCB,TRANSITION BRD,DS2 1 2 1
14000820 ASSY,READER BOARD,DS2 1 2 1
15500011 X DOUBLE FLEX CABLE, DS2 2 4 2
15500031 Y DOUBLE FLEX CABLE, DS2 2 4 2
15500061 X ENCODER CABLE, DS2 1 2 1
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Qty Qty for
Part Number Item Description for 5 10 Qty for
units units Svc Kit

15500090 40 WAY RIBBON CABLE, DS2 1 2 1
15500100 50 WAY RIBBON CABLE,DS?2 1 2 1
15500121 BARCODE CABLE, DS2 1 2 L
40000210 Z DRIVE LINEAR RAIL 1 2 L
22500981 Sample Rack Spring, Double, DS2 5 10 5
22500990 Sample Rack Spring, Single, DS2 5 10 5
23501440 Dispense Bottle Cap 1 3 0
40000062 Isolation, Shock Mounts for Aspiration Pump

(43000531) 3 6 0
40000260 SF687ZZ BEARING,7X14X5,SS,FLNG 2 4 2
40000270 SMR105ZZ BEARING,5X10X4,SS 3 6 3
40000280 PULLEY,20 TOOTH,DS?2 2 4 2
40000340 PULLEY, DRIVE, 48 TOOTH,DS2 2 4 2
41500405 FILTER,405NM,0PSYS MR 1 2 1
41500450 FILTER,450NM,0PSYS MR 1 2 1
41500490 FILTER,490NM,OPSYS MR 1 2 1
41500620 FILTER,620NM,0PSYS MR 1 2 1
42000470 LC-014A-1-MW SPRING,3.05X6.35 2 4 2
42000480 LC-038F-1-M SPRING,10.67X4.37 1 2 2
42000490 LCM-080D-16-S SPRING,7.5X13.8 1 2 2
42000611 GAS SPRING, TENSION, DS2-2010 1 2 0
42000540 CABLE CHAIN,Y DRIVE,DS?2 1 2 1
42000530 CABLE CHAIN,X DRIVE,DS?2 1 2 1
42000670 18DRE0707 MAGNET,3MM X 3MM OD 1 2 1
42000690 LC-016C-8-S SPRING,COMPRS,SS 2 4 2
43000200 2050-6 FITTING,3/16"X3/32"BARB 1 2 2
43000260 $10506Z530A 12VDC PINCH VALVE 3 6 2
43000270 RT-152, FITTING, REDUCER, "T" 2 4 2
43000320 PML 5094-NF30 12V DC PUMP 1 2 0
43000400 L40-6, FITTING, "L", 5/32", PP 1 2 2
43000420 FLTP-1/4F-LE VACUUM TRAP 1 2 0
43000460 303PPB-3# RELIEF VALVE, 3 PSI 1 2 2
43000480 PMCD160212 FITTING,1/8"BARB,PP 2 4 2
43000491 PMCD230212 ELBOW FITTING, BARB 1 2 2
43000530 (USE 43000531) PUMP,ASPIRATE MRW/DS2 1 2 0
43000531 PUMP ASPIRATE DS2 1 2 0
44000170 COMPRESSED SPONGE, 30MM DIA. 1 2 1
50200410 L7394 LAMP 6V 20W 350 LUMENS 1 2 2
50800161 MOTOR, AXIS DRIVE, SMALL, DS2 1 2 1
50800171 MOTOR, AXIS DRIVE, LARGE, DS2 1 2 1
200207100 CLIP-PLATE HOLDER SS DL1000 8 16 8
200207101 CLIP-PLATE HOLDER SS (W-DIMPLE 8 16 8
352101800 WIRE-CLEANING .018" 2 4 4
352104000 WIRE-CLEANING .040" 2 4 4
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Qty Qty for
Part Number Item Description for 5 10 Qty for

units units Svc Kit
354009201 PMCX 16-04-12 FITTING 2 4 2
354020300 ELBOW PMC-23-04-12 2 4 2
358003300 O RING VITON 750 BS0008 1 2 2
394000100 PURGE TRAY-MICROTITER FORM (a) 3 6 2
419010000 ENCODER-INCREM,HEDS-5500-H14 2 3 2
426000900 $10410Z031A 12VDC PINCH VALVE 1 2 2
564400200 SWITCH-VACUUM RS317-443 1 2 2
816400600 GS0400-016, TUBING,SIL.,4X7.2MM (b) 1 2 3
62515250318 PAMEBA4 FITTING,"L",1/ANPTXBARB 1 2 2
DS2FIX017 CALIBRATION TOOL, DS2 (c) 1 2 1
DS2FIX029 CALIBRATION COLLAR, DS2 (c) 1 2 1
DS2FIX044 DS2 CALIBRATION PLATE (c) 1 2 1

a = consumable, b= unit is meter, ¢ = too
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Index

4

4 Corners Deep Well Worklist, 5-21

A

Absorbance Module, 1-20
Addition of samples, reagents, etc., 1-3
Align Lamp, 5-34
Aligning the Front Cover, 6-20
Alignment Plate

Using, 12-14
Always leave incubator door open, 5-36
Always leave reader cover open, 5-36
Always use new tips for single shots, 5-37
Application Problems, 4-9
Application Software, 1-21
Arm Calibration, 5-7
Arm Verification, 5-18
Aspirate Pump Assembly, 10-7
Assay

Loading, 2-16
Assay Test, 5-89
assays

loading, 2-16

B

Barcode reset, 5-5

Barcode Scanner, 1-6, 1-7, 11-1

Barcoding Worklist, 5-28

Belt, Lower Plate Assembly
Removing, 12-39

Belt, Replacing
Z Drive, 7-13

Belt, Upper Plate Assembly
Removing, 12-26

C

Calculation, 1-3
Calibrate Menu, 5-8
Calibrating the Arm, 5-57
checking the system, 3-15
Close (File menu), 5-4
Comm 2 Terminal, 5-6
Comm port, 5-7
Command Console, 5-5
Communication

Failure, 4-3
Communication Problems, 4-4
Computer System

Connecting, 2-4
Connecting

Power Cord, 2-6
Connecting the Computer, 2-4
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Control Pipetting Worklist, 5-22
Copy (Edit menu), 5-4
Copy Rotate (Edit menu), 5-4
Cover

Removing, 6-1
Cover Switch, 14-11
Covers, Reader

Removing, 12-5

D

Daily Maintenance, 3-2
Database, 2-12
Decontaminate

System, 3-7
DeeSoft, 5-1

Main Window, 5-2

Menus, 5-3

Overrides, 5-7, 5-35
Demo Worklist, 5-29
Detection, 1-3
Dilution Worklist, 5-23
Disable reader functions, 5-36
Discrete eject positions, 5-40
Dispense back into the source bottle, 5-37
Dispense Pump, 10-9
Do not ask for new tip boxes, 5-39
Dongle, 2-6
DSX system

analysis steps, 1-3

cleaning, 3-7

components, 1-4

features, 1-2

functional description, 1-2

installation, 2-1

module servicing, 3-9

overview, 1-1

software, 1-21

E

Edit Menu, 5-4
Electric Components, 14-1
Electronic Components, 14-1
Electronic Schematics, 1
Empty scale back to source, 5-37
Enable volume tracking test, 5-37
Encoder, X Drive

Removing, 9-13
Encoder, Y Axis

Removing, 8-19
Existing Worklists Dialog Box, 5-4
External Waste Trap, 1-15

F

Fan, 14-2



Index

Fiber Optic Assembly
Replacing, 12-12
Fiber Optic Bundle
Removing, 12-12
File Menu, 5-3
Flex Cables
Replacing Y Axis Assembly, 8-5
Front Cover
Aligning, 6-20
Functional Description and Features, 1-2

H

Heater Assembly
Replacing, 12-21

Help Menu, 5-18

Home Sensor, Y Axis
Replacing, 8-18

1/0 Board, 14-3
Idler Assembly
X Axis, 9-8
Igus Chain
Replacing, Y Axis Assembly, 8-5
Incubation, 1-3
Incubation Example Worklist, 5-30
Incubation Test, 5-53, 5-89
Lower Plate, 5-56
Incubation Test Upper Plate, 5-53
Initialization, 2-15
Troubleshooting, 4-2
Install Module Menu, 5-8
Installation, 2-1
Introduction, 1-1

L

Lamp Alignment, 5-5, 5-34
Lamp off during manual read, 5-36
Lamp Variation Worklist, 5-24
Laser Scanner
Replacing, 11-2
Leak Test Reagents Worklist, 5-31
Leak Test Samples Worklist, 5-26
Leak test tips during pipetting operations, 5-37
LED, Pipette Assembly
Replacing, 7-18
Left Hand Belt Cover, Reader
Removing, 12-7
Left Hand Side
Replacing, 6-17
Loading
Assay, 2-16
Locating the System, 2-3
Lower Cover, Reader
Removing, 12-9
Lower Optics Assembly
Removing, 12-16
Lower Optics Block

B-2

Disassembling, 12-20
Rebuilding, 12-20

M

Main Board, 14-3
Main Runtime Window, 2-15
Maintenance, 3-1
Daily, 3-2
Six-Month, 3-4
Weekly, 3-3
Maintenance Checklist, 3-5
Maintenance Schedule, 3-2
Major Components of the System, 1-4
Manual lamp intensity, 5-36
Manual Read, 5-36
Matrix Application Software
Loading, 2-7
Menus
DeeSoft, 5-3
Microplate Incubation Chamber, 1-7
Module
Troubleshooting, 4-7
Modules
Servicing, 3-9
Monthly Maintenance, 3-3
Motor and Encoder
Replacing, Z Drive, 7-8
Motor and Pulley, Y Axis
Replacing, 8-19
Motor Ramp Parameters Dialog Box, 5-83

N

New Pipette Calibration, 5-3
New worklist, 5-3

O

Open (File menu), 5-3
Optic Block Assembly, 12-10
Optical Components, 12-10
Optics Cube Assembly
Replacing, 12-13
Optosensors
Reader, 12-30
Override reader setting with the following, 5-36
Overview, 1-1

P

Page Setup (File menu), 5-4
Parallel task simulator, 5-5
PASS/FAIL Criteria Defaults dialog box, 5-44
Pinch Valves
Removing, 10-8
Pipette
Calibration, 5-8
Pipette / Verification Defaults, 5-46
Pipette Assembly
Replacing, 7-3
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Pipette Calibration, 5-7

pipette module
component overview, 7-1
troubleshooting, 7-2

Pipette Module, 1-8

Pipette module -removing and replacing
Z-drive assembly, 7-6

Pipette Overrides tab, 5-37

Pipette Pass/Fail Defaults, 5-44

Pipette Tab-System Overrides, 5-37

Pipette/Calibration Defaults dialog box, 5-45

Pipette/Fluid Density dialog box, 5-43
Post-Service
Checkout, 3-15
Power Cord
Connecting, 2-6
Power Requirement, 2-3
Power Supply, 14-1
Power Switch, 14-9
Power up
Troubleshooting, 4-2
Preface, i
Prepared Worklists, 5-20
Pretest Menu, 5-8
Principal hardware components, 1-4
Print (File menu), 5-4
Pump, 10-1
Pump Assembly
Removing, 10-1

R

Randomize eject positions, 5-40
Raw data during manual read, 5-36
Read 100% before and after, 5-36
Read First Four Filters Worklist, 5-32
Read Plate Once Worklist, 5-27
Reader, 12-1

Disassembling, 12-5

Removing, 12-1

Replacing, 12-4
Reader Assembly, 1-6
Reader Diode Board

Replacing, 12-11
Reader incubator, 5-8
Reader Tab - System Overrides, 5-35
Reader Top tab, 5-41
Receipt of the System, 2-1
Reference Diode

Replacing, 12-19
Removing

X Belt, 9-4

X Drive Encoder, 9-13

Y Axis Assembly, 8-1

Y Axis Transition Board, 8-8
Removing Barcode Scanner, 11-1
Removing X Drive Components, 9-11
Removing Covers

Z-Drive Assembly, 7-6
Removing Pinch Valves, 10-8
Removing Pump Assembly, 10-1
Removing the Covers, 6-1
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Removing the Top Cover, 6-9
Removing the X Drive Assembly, 9-3
Removing X Drive Cover, 9-1
Replacing
Dispense Pump, 10-9
Flex Cables, Y Axis Assembly, 8-5
Home Axis, Y Axis, 8-18
Motor and Pulley, Y Axis, 8-19
Y Belt, 8-9
Replacing Aspirate Pump Assembly, 10-7
Replacing Components - Z/Pipette Assembly, 7-1
Replacing Idlers
Z Drive, 7-21
Replacing Laser Scanner, 11-2
Replacing the Belt
Z-Drive, 7-13
Replacing the Igus Chain
Y Axis Assembly, 8-5
Replacing the LED, Pipette Assembly, 7-18
Replacing the Left Hand Side Panel, 6-17
Replacing the Motor and Encoder
Z-Drive, 7-8
Replacing the Right Hand Side Panel, 6-19
Replacing the Top Cover, 6-13
Replacing the Y- axis assembly, 8-4
Replacing X Home Sensor, 9-16
Rerun outliers during pipette volume calibration, 5-37
Returning Components, 3-16
Reuse tips, 5-39
Right Hand Belt Cover, Reader
Removing, 12-8
Right Hand Side Panel
Replacing, 6-19
Rturns, 3-16
Run Menu, 5-5
Run Mode Dialog Box, 2-14
Run Self Test, 5-52

S

Safety Precautions, ii
Sample ID Test, 5-87
Save (File menu), 5-4
Save As (File menu), 5-4
Scale test and cal, 5-5
Second Silencer, 10-4
Sensors

Command, 5-8
Service, 3-1
Servicing

Modules, 3-9
Set main flash structure, 5-7
Set Manf Calibration File Path, 5-7
Set module type, 5-8
Set module version, 5-8
Set new controller board, 5-8
Shake Test, 5-88
Shortcut

Windows, 2-8
Silencer

Removing, 10-6
Simulation Mode, 2-14
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Sliding Cover, Reader
Removing, 12-6
Spares List, 1
Spill Tray
Removing, 12-18
Starting the System, 2-14
Steps in an Analysis, 1-3
Switches
Command, 5-8
Switches Test, 5-47
System
Decontamination, 3-7
Power up Problems, 4-2
System Cover, 1-5
System Tab - System Overrides, 5-38

T

Timeline
toolbar, 2-15
Tip Detection, 1-8
Tips tab, 5-39
Toolbar, 2-15
troubleshooting
assays, 4-9
communication, 4-3
initialization, 4-2
Troubleshooting, 4-1
Tubing
Pump Assembly, 10-3

U

Upgrading the DS-Matrix Application Software, 2-8
Upper Belt Assembly, 12-26
Upper Motor, Reader
Replacing, 12-33
Upper Optics Block
Replacing, 12-37
Upper Plate, Reader
Aligning, 12-31
USB cables, 2-5

V

Vacuum Output Check, 5-49
Vacuum Switch, 14-12
Valves

Command, 5-8
Valves Test, 5-47
Verify Menu, 5-18
View Menu, 5-18

\W

Warnings, ii
Wash a Plate Worklist, 5-33
Wash Buffer Containers, 1-11
Wash Head, 1-6
Aligning, 13-4
Disassembling, 13-11
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Removing, 13-1
Wash Head Cleaning Fluid Container, 1-13
Wash Head Detection, 1-8
Wash Tool, 1-9
Washer Dispense Accuracy Test, 5-84
Washer Precision Test, 5-86
Washer residual volume accuracy test, 5-85
Washing, 1-3
Waste Containers, 1-14
Water Trap
Removing, 10-6
Replacing, 10-6
Weekly
Maintenance, 3-3
Window Menu, 5-18
Worklist, 5-5
Worklists
Definition, 5-19
Prepared, 5-20
Workspace Components, 1-6
Workspace Design Values, 5-41

X

X Belt
Removing, 9-4

X Drive Assembly, 9-1
Removing, 9-3

X Drive Components
Removing, 9-11

X Drive Cover
Removing, 9-1

X Home Sensor
Replacing, 9-16

XYZ Motion Test, 5-83

Y

Y Arm Assembly
Refitting, 8-23
Y axis assembly
Replacing, 8-4
Y Belt
Replacing, 8-9
Y Drive Assembly
Removing, 8-1
Y Transition Printed Circuit Board
Removing, 8-8

Z

Z Drive
Troubleshooting, 7-2

Z/[Pipette Assembly
Replacing, 7-1

Z-Drive, 7-1

Z-Drive Assembly
Disassembling, 7-6

DS2° System Service Manual



	Table of Contents
	Chapter 1 Introduction to the DS2® Automated ELISA System
	1.1 Overview
	1.2  Functional Description and Features
	1.3 Steps in an Analysis
	1.4  Major Components of the System
	1.4.1 Overview

	1.5 Description of Hardware Components
	1.5.1 System Cover
	1.5.2 Workspace Components
	1.5.3  Microplate Incubation Chamber
	1.5.4 Barcode Scanner
	1.5.5  Pipette Module
	1.5.6  Wash Tool
	1.5.7  Wash Head
	1.5.8  Wash Buffer Containers
	1.5.9  Wash Head Cleaning Fluid Container
	1.5.10  Waste Containers
	1.5.11  External Waste Trap
	1.5.12    Absorbance Module

	1.6 Contents of this Manual

	Chapter 2 Installation
	2.1 Overview
	2.2 Receipt of the System
	2.2.1 Packing List for DS2 Installation

	2.3 Power Requirement
	2.4 Locating the System in the Laboratory
	2.5 Connecting the Computer System
	2.6  Connecting the System Power Cord
	2.7 Dongle Installation
	2.8  Loading the Matrix Application Software
	2.9 Upgrading the DS-Matrix Application Software
	2.10 Creating a New Customer Database
	2.11 Starting the System
	2.12  Initialization
	2.13 Loading the Desired Assay

	Chapter 3 Maintenance and Introduction to Service
	3.1 Overview
	3.2  User Maintenance
	3.2.1 Maintenance Schedule

	3.3 Cleaning and Decontaminating the System
	3.4 Servicing the DS2 Automated ELISA System
	3.4.1 Servicing Modules

	3.5 Updating Firmware using the DFU Program
	3.5.1 Install the Dynex DFU program
	3.5.2 Using the Dynex DFU program

	3.6 Post-Service Checkout Protocol
	3.6.1 Role of the Post Service Checkout Protocol
	3.6.2 Power Down the System

	3.7 Returning Components

	Chapter 4 Troubleshooting
	4.1 Overview
	4.2 Initialization
	4.2.1 The Instrument Fails to Power up
	4.2.2  The System Cannot Communicate with the Computer

	4.3 System Problems
	4.3.1 Communication Problems
	4.3.2 Problems in a Specific Module
	4.3.3 Saving Arm Calibration Values

	4.4 Application Problems

	Chapter 5 Using DeeSoft
	5.1 Overview
	5.2  The Menus
	5.2.1 The File Menu
	5.2.2 The Edit Menu
	5.2.3  The Run Menu
	5.2.4 The Settings Menu
	5.2.5 The Setup Menu
	5.2.6 Install Module Menu
	5.2.7 Pretest Menu
	5.2.8 Calibrate Menu
	5.2.8.1 Back-up the DS2 Calibration values
	5.2.8.2 Restore the DS2 Calibration values
	5.2.8.3 Calibrating the Washer
	5.2.8.4 Calibrating the Reader
	5.2.8.5 Calibrating the Incubator function

	5.2.9 Verify Menu
	5.2.10 View Menu, Window Menu, Help Menu

	5.3  Worklists
	5.3.1 What is a Worklist

	5.4 Prepared Worklists
	5.4.1  4 Corners Deep Well
	5.4.2  Control Pipetting Worklist
	5.4.3  The Dilution Worklist
	5.4.4  Lamp Variation Worklist
	5.4.5  Leak Test Samples Worklist
	5.4.6  Read Plate Once Worklist
	5.4.7  Barcoding Worklist
	5.4.8  The Demo Worklist
	5.4.9  Incubation Example Worklist
	5.4.10  Leak Test Reagents Worklist
	5.4.11  Read First Four Filters Worklist
	5.4.12  The Wash a Plate Worklist

	5.5  Align Lamp
	5.6 DeeSoft Overrides
	5.7  Workspace Design Values
	5.8  Pipette / Fluid Density
	5.9  Pipette Pass/Fail Defaults
	5.10  Pipette / Calibration Defaults
	5.11  Pipette / Quick Cal Defaults
	5.12 Switches, Valves, and Sensors Test
	5.13 Aspiration Pump Vacuum Output Check
	5.14 Run Self-Test
	5.15  Incubation Test
	5.15.1 Upper Plate
	5.15.2 Lower Plate

	5.16 Calibrating the Arm
	5.17 5XYZ Motion Test
	5.18  Washer Dispense Accuracy Test
	5.19  Washer Residual Volume Accuracy
	5.20  Washer Precision Test
	5.21  Sample ID Test
	5.22  Shake Test
	5.23  Incubation Test
	5.23.1 Assay Test


	Chapter 6 Removing the Covers and the Gas Spring
	6.1 Gas Spring Retrofit
	6.2 Adjusting the Gas Spring Force
	6.3 Removing the Top Cover
	6.4 Replacing the Top Cover
	6.5 Replacing the Left Hand Side Panel
	6.6  Replacing the Right Hand Side Panel
	6.7  Aligning the Front Cover

	Chapter 7 Replacing Components - Z/Pipette Assembly
	7.1 Overview
	7.2 Troubleshooting
	7.3 Replacing the Pipette Assembly
	7.4  Disassembling the Z-Drive Assembly
	7.4.1 Removing the Covers
	7.4.2 Replacing the Motor and Encoder
	7.4.3  Replacing the Belt
	7.4.4 Replacing the LED, Photodiode Assembly and Proximity  Sensor
	7.4.5 Replacing Idlers


	Chapter 8 The Y Drive Assemblies
	8.1 Removing the Y Drive Assembly
	8.2  Replacing Components on the Y Drive Assembly
	8.2.1 Replacing the Igus Chain and Flex Cables
	8.2.2 Removing the Y Transition Printed Circuit Board
	8.2.3 Replacing the Y Belt
	8.2.4  To Replace the Home Sensor
	8.2.5  The Motor and Pulley
	8.2.6 Refitting the Y Arm Assembly


	Chapter 9 The X Drive Assembly
	9.1 Removing the X Drive Cover
	9.2  Removing the X Drive Assembly
	9.3  Removing Components on the X Drive Assembly
	9.3.1 Removing the X Belt
	9.3.2  Removing Drive Components
	9.3.3  Replacing the X Home Sensor


	Chapter 10 The Pump
	10.1 Removing the Pump Assembly
	10.2  Replacing Components
	10.2.1 Tubing
	10.2.2  Second Silencer Installation Instructions
	10.2.3 Removing the Silencer and Water Trap
	10.2.4 Replacing the Water Trap
	10.2.5  Replacing the Aspirate Pump Assembly
	10.2.6 Removing Pinch Valves
	10.2.7  Replacing the Dispense Pump


	Chapter 11 The Barcode Scanner
	11.1 Removing the Barcode Scanner
	11.2 Replacing the Laser Scanner

	Chapter 12 The Reader
	12.1 The Reader Assembly
	12.2  Disassembling the Reader
	12.2.1 Removing Covers

	12.3 The Optical Components
	12.3.1 The Optic Block Assembly
	12.3.2  Replacing the Fiber Optic Assembly
	12.3.3 Replacing the Optics Cube Assembly
	12.3.4 Using the Alignment Plate
	12.3.5  Removing the Lower Optics Assembly
	12.3.6  Removing the Spill Tray

	12.4  The Reader Optics
	12.4.1 Replacing the Reference Diode
	12.4.2 Disassembling the Lower Optics Block

	12.5  Replacing the Heater Assembly
	12.5.1 Removing the Insulation Plate
	12.5.2 Removing the Middle Plate
	12.5.3  Disassembling the Heater Plate Assembly
	12.5.4  Bottom Heater Plate Assembly
	12.5.5  Removing the Lower Insulation Plate
	12.5.6  Removing Belts and Related Components
	12.5.6.1 Replacing the Upper Belt Assembly
	12.5.6.2  Replacing Optosensors
	12.5.6.3  Aligning the Upper Plate
	12.5.6.4 Replacing the Upper Motor
	12.5.6.5  Replacing the Upper Optics Block

	12.5.7  The Lower Plate Assembly
	12.5.7.1 Removing the Belt



	ENCODER ASSEMBLY DETAIL
	Chapter 13 The Wash Head
	13.1 Removing the Wash Head
	13.2  Aligning the Wash Head
	13.2.1 To Align the Wash Head (using Mftg fixture DS2FIX001):
	13.2.2 To Align the Wash Head (using supplied fixture DS2FIX044):

	13.3 Disassembling the Wash Head

	ATTACHMENT BODY
	ATTACHMENT BODY
	Chapter 14 Electric and Electronic Components
	14.1 Overview
	14.2 The Power Supply
	14.3  The Fan
	14.4  The I/O Board and Main Board
	14.4.1 Removing the Boards
	14.4.2  Replacing the Cables

	14.5  Power Switch
	14.6  Cover Switch
	14.7  The Vacuum Switch

	Appendix A Electronic Schematics
	Electronic Schematics

	Appendix B Recommended Spares List
	Spare Parts
	Index


