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Be sure to read through and understand the following points
with regard to this manual.

1.

Information contained in this document is subject to
change without notice for improvement.

This manual is copyrighted by Hitachi High-Technologies
Corporation with all rights reserved.

No part of this manual may be reproduced, transmitted
or disclosed to a third party in any form or by any means
without the express written permission of Hitachi
High-Technologies Corporation.

Hitachi High-Technologies Corporation assumes no
liability for any direct, indirect, or consequential damages
arising from use not described in this manual.

Utmost care must be exercised when using the
instrument.

This document does not provide any warranty or
permission for industrial properties or any rights to grant
license lawfully and without infringement.




PREFACE

We thank you for purchasing the Hitachi Model UH5300
Spectrophotometer.

The Model UH5300 Spectrophotometer is specially designed for
measuring absorbance and transmittance of samples.

Note that samples that may have been infected with bacteria or
viruses are not applicable to this instrument.

This instrument is intended for use by persons having a
basic knowledge of chemical analysis procedures.

Keep in mind that improper use of analytical instruments,
chemicals or samples would result not only in wrong
analytical data but also in consequences adverse to safety.
Note that it is allowed only for persons having a basic
knowledge of chemical analysis procedures to use this
instrument.

Please read this instrument manual carefully before attempting
operation and acquaint yourself with this instrument for its correct
use.

ABOUT THIS MANUAL

This instruction manual has been prepared for the user of the
Model UH5300 Spectrophotometer. The operating procedures
and maintenance/inspection instructions for the instrument are
contained in this manual.

First of all, be sure to read “IMPORTANT” and “SAFETY
SUMMARY” at the beginning of this manual.

The contents of “IMPORTANT” and “SAFETY SUMMARY”
described hereafter apply to the accessories of this instrument
also.



IMPORTANT

Precautions on CE Conformity Marking

1.

2.

In consideration of use in the European countries, this instrument
bears the CE mark indicating the conformity to the requirements
mentioned below.

Electromagnetic Compatibility Requirement

Safety Requirement

This instrument is designed to satisfy the European Norm
EN61326-1 (2006) for the CE conformity marking through
conformity to the EMC Directive 2004/108/EC.

This instrument is classified as Class A of EN61326-1. So, this
instrument must not be used in domestic establishments nor in
establishments directly connected to a low voltage power supply
network which supplies buildings used for domestic purpose.

And this instrument is also designed to comply with table 1 "Basic
immunity test requirements" in the above European Norms. If the
instrument is used near an intense electromagnetic source,
however, interfering noise may be given to the instrument to
cause an adverse effect on its performance or functionality.

This instrument is also designed to satisfy the European Norm
EN61010-1 (2001) for the CE conformity marking through
conformity to the LVD Directive 2006/95/EC.

This instrument is requested to be used in a suitable
environment and grounded appropriately.
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Information for Users on WEEE (only for EU Countries)

This symbol is in compliance with the Waste Electrical and
Electronic Equipment directive 2002/96/EC (WEEE).

This symbol on the product indicates the requirement NOT to
dispose of the equipment as unsorted municipal waste, but use
the return and collection systems available.

Information on Disposal for Users
1. Inthe European Union

If you need to discard this product or discard user serviceable
parts:

Please contact your local sales representative or distributor who
will inform you of the recycle of the product.

You might be charged for the costs arising from take-back and
recycling.

2. In other Countries outside the EU

If you wish to discard this product, please contact your local
authorities and ask for the correct method of disposal.
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Warranty on Product

This product, inclusive of its accessories, is warranted to be free
from defects in material or workmanship under normal use within
the product specifications indicated in this manual and under
conditions given below.

This warranty is void if the instrument is not used according to
the instruction manual.

(1)

(2)

Scope of Warranty

Any parts that prove to be defective in design or
workmanship during the warranty period will be repaired,
adjusted or replaced without charge. A substitute part may
be used for repair, or replacement with an equivalent
product may be made instead of repair. Such system
components as a personal computer, tablet devices, router,
and printer to be updated frequently for improvement may
not be available in original versions at the time of
replacement.

The manufacturer assumes no liability for any damage to
data or application software due to any possible fault or
failure of this instrument.

Warranty Period
One year from the date of initial installation
(In case a separate warranty document has been issued,

the warranty period indicated in it takes precedence over
the above period)
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®3)

Limitations and Exclusions on Warranty

Note that the following cases are excluded from the scope
of this warranty, i.e., these cases are beyond the coverage
of free-of-charge repair even during the warranty period
indicated above.

(@)

(b)

(©)

(d)

(e)

(f)

()]

(h)

()

Failure due to operation at a place not meeting the
installation requirements specified by the
manufacturer.

Failure due to power supply voltage/frequency other
than specified by the manufacturer or due to
abnormality in power supply.

Corrosion or deterioration of the piping due to
impurities contained in gas, compressed air or
cooling water supplied by the user.

Corrosion of the electric circuits or deterioration of the
optical elements due to highly corrosive atmospheric
gas.

Failure due to use of software, hardware or spare
parts not supplied by the manufacturer.

Failure due to use not described in the manual or
improper repair not approved by the manufacturer.

Failure due to maintenance or repair by other than
service engineer qualified by the manufacturer.

Failure due to relocation or transport conducted not
under the supervision of the manufacturer after the
initial installation of the instrument.

Failure due to disassembly, maodification or relocation
not approved by the manufacturer.

Failure due to acts of God, including fire, earthquake,
storm, flood, lightning, social disturbance, riot, crime,
insurrection, terrorism, war (declared or undeclared),
radioactive pollution, contamination with harmful
substances, etc.
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(4)

(k) Failure of the hardware, or damage to the system
software, application software or data due to
computer virus infection.

()  After disposal of this instrument, after its resale
without prior approval from the manufacturer,
consumable parts, and failure of any part that have
reached the end of its service life.

(m) Failure due to life-limited parts that has exceeded the

end of its useful lifetime.

Disclaimer of Warranty

THE MANUFACTURER MAKES NO WARRANTIES,

EITHER EXPRESS OR IMPLIED, EXCEPT AS PROVIDED
HEREIN, INCLUDING WITHOUT LIMITATION THEREOF,

WARRANTIES AS TO MARKETABILITY,
MERCHANTABILITY, FOR A PARTICULAR PURPOSE
OR USE, OR AGAINST INFRINGEMENT OF ANY
PATENT. IN NO EVENT SHALL THE MANUFACTURER
BE LIABLE FOR ANY DIRECT, INCIDENTAL OR
CONSEQUENTIAL DAMAGES OF ANY NATURE, OR
LOSSES OR EXPENSES RESULTING FROM ANY
DEFECTIVE PRODUCT OR THE USE OF ANY
PRODUCT.

NO ORAL OR WRITTEN INFORMATION OR ADVICE
GIVEN BY THE MANUFACTURER, ITS DEALERS,
DISTRIBUTORS, AGENTS OR EMPLOYEES SHALL
CREATE A WARRANTY OR IN ANY WAY INCREASE
THE SCOPE OF THIS WARRANTY.
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Service Life of This Instrument

This instrument has a useful service life of seven years after the
date of its initial use (installation), which is estimated under the
condition that periodic maintenance, checkup, replacement of
life-limited parts, and repair of worn parts are carried out as
specified in the present instruction manual.

(In use of the instrument under standard operating conditions

(8 h/day, 20 days/month))

For using the instrument beyond the useful service life, it shall be
checked for safety by Hitachi High-Technologies Corporation
sales representative or service office of Hitachi High-
Technologies Corporation sales representative. (This safety
check will be available on a chargeable basis.)
If use of the instrument is continued without receiving the safety
check, the instrument might become faulty and cause a danger.
Note that replacement may be recommended as a result of the
safety check.

Installation, Relocation and After-sale Technical Service
(1) Installation and Relocation

(@) When the user intends to install the instrument by
oneself, be sure to read and comprehend description
in the annexed sheets: “Read Before Use”, “User-
preparation Items”, and “Setup Sheet” for the Model
UH5300 Spectrophotometer, before installation. If the
indication “NG” appears in the performance check at
the time of setup, conduct the performance check
again without fail. If the indication “NG” appears again,
record the item of such “NG” indication and the
results, and then contact our sales representative to
inform of the situation.

(b) Before installation, the user shall make preparations

for satisfying the installation requirements in
accordance with this instruction manual.
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)

(©)

If relocation becomes necessary after initial
installation (delivery), please contact the dealer from
whom you purchased the instrument or our sales
representative.

After-sales Service

@)

(b)

(©)

(d)

For after-sales service, contact our sales
representative or service office of our sales
representative.

For service after the warranty period, consult our
sales representative or service office of our sales
representative with regard to a maintenance and
inspection service contract. (Service will be
available on a chargeable basis.)

The maintenance and consumables of the instrument
can be supplied within the useful service life of the
instrument (7 years). Even after the period of useful
service life, the parts and units can be supplied
(within 10 years after the date of initial use) so far as
they are obtainable. However, this measure will not
lead to an extension of the 7-year useful service life
which is assured by the manufacturer.

And, if a part or unit is unavailable due to the
discontinuance of its manufacture, a substitute part or
unit may be supplied, for which we request your
understanding.

It may be impossible to supply the main unit
components other than the maintenance parts and
consumables due to the discontinuance of main-unit
manufacture, etc. If the instrument becomes faulty,
it might be irreparable due to lack of such
components. In this case, the user is requested to
stop operation and replace the instrument with a new
one.
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Technical Seminars and Training Courses for Users

We offer technical seminars and training courses at either our or
user’s facilities to ensure proper and safe operation of the
analytical instrument to its full performance. For further
information, contact our sales representative. (Applicants will be
charged.)

Cautions on Security in Use of Wireless LAN Equipment

The wireless LAN is advantageous in that LAN connections can
be freely established as long as an access for connection is
attempted from an area within the reach of radio wave, because
information is exchanged between a wireless access point and a
personal computer or a similar device on radio wave instead of
the use of LAN cables.

On the other hand, there is a possibility of intercepting
communication or unauthorized invading the system if a security
measures are not provided, because radio wave will reach all the
places within a certain range beyond obstacles (such as walls).

¢ The intercepting of the communication

¢ The unauthorized invasion

In order to reduce the occurrence of security problems, follow all
the instruction about the settings related to security reading well
the manuals of wireless LAN equipment such as routers.

Other Precautions
Handling of Chemicals and Samples

(1) The user is responsible for following relevant legal
standards and regulations in handling, storage and disposal
of chemicals and samples used in analytical operations
with this instrument.

(2) Reagents, standard solutions and accuracy-control
samples shall be handled, stored and discarded as

instructed by the respective suppliers.

(3) Samples that may have been infected with bacteria or
viruses are not applicable to the instrument.
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A\ SAFETY SUMMARY

A General Safety Guidelines

Before using the Hitachi Model UH5300 Spectrophotometer, be
sure to read the following safety instructions carefully.

The hazard warnings which appear on the warning labels on the

product or in the manual have one of the following alert headings

consisting of a safety alert symbol A and signal word
DANGER, WARNING or CAUTION.

A

A\ DANGER
A\ WARNING :
A\ CAUTION

NOTICE

Safety alert symbol used for calling
attention to a potential hazard which
could cause personal injury.

To avoid possible injury or death,
observe all the safety messages
following this symbol.

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

Indicates a potentially hazardous
situation which, if not avoided, can
result in death or serious injury.
Indicates a hazardous situation which, if
not avoided, can result in minor or
moderate injury.

Indicates a hazardous situation which, if
not avoided, can result in damage to

property.

In addition to the above, the following signal word is used to
indicate instructions for ensuring proper use of the product.

NOTE: Indicates an instruction for ensuring correct use
of the product and accurate analysis therewith.
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A\ SAFETY SUMMARY

A Common Safety Precautions

Prior to Use

Before using the instrument, be sure to read this instruction

manual carefully to attain a full understanding of its operations.

Keep the instruction manual handy nearby so it can be
referred to whenever needed.

Be sure to observe the procedures specified in the manual.

Be sure to understand and follow all the safety instructions
given in the manual.

Be sure to observe all the hazard warnings attached to the
instrument or provided in the manual. Failure to do so could
result in personal injury or damage to the instrument.

Be sure to follow all the methods of use instructed in the
manual for proper application of the product.

Absolutely avoid modifying the product, using non-specified
parts, or removing safety devices as it could be hazardous.

Do not perform any operation or action other than described in
the manual.

On occurrence of any trouble in the instrument, notify your
nearest Hitachi High-Technologies Corporation sales
representative or service office of Hitachi High-Technologies
Corporation sales representative.

When using chemicals for the instrument, be sure to provide

proper ventilation of the room. Inadequate ventilation could
endanger human health.
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A\ SAFETY SUMMARY

A Common Safety Precautions (Continued)

In Use

Keep in mind that the hazard warnings in the manuals or on
the product cannot cover every possible case, as it is
impossible to predict and evaluate all circumstances
beforehand. Always be alert and use your common sense.

Wear appropriate protective equipment when using chemicals.
In the case of accidental contact with the skin or ingestion,
refer to the Material Safety Data Sheet (MSDS) to take first-
aid action and seek medical care.

If an abnormality such as unusual noise, odor, fuming or gas
leakage occurs during operation of the instrument,
immediately disconnect power to the instrument, and take
proper safety measures as required. Then, notify your nearest
Hitachi High-Technologies Corporation sales representative or
service office of Hitachi High-Technologies Corporation sales
representative.

Installation, Maintenance, and Relocation

When the Model UH5300 Spectrophotometer is delivered,
check the content of the package to see whether or not there
is missing items against the information in the section “Read
Before Use” in the annexed sheet attached to the instrument.
If the instrument having a missing-item is put into operation, a
failure could occur to result in a hazardous condition.

If any item is missing or damaged or if you have any question,
notify your nearest Hitachi High-Technologies Corporation
sales representative or service office of Hitachi High-
Technologies Corporation sales representative.
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A\ SAFETY SUMMARY

A Common Safety Precautions (Continued)

¢ The maintenance and checkup procedures to be taken by the
user are only those described in the manual. When taking the
maintenance and checkup procedures described in the
manual, attain a clear understanding of them.
Do not perform other maintenance and checkup procedures to
avoid jeopardizing safety and causing troubles in the
instrument.

o After installation of the instrument, do not give any strong
vibrations or shocks that human body feels. Such strong
vibrations, etc. may affect the precisely adjusted optical
system and will cause sensitivity lowering or wavelength
deviation.

e The parts having a useful lifetime indicated in this manual
must be replaced periodically as specified. If the instrument
is operated though the replacement of life-limited parts has
already been required, the instrument might become faulty
due to part deterioration, etc., causing leak, fuming,
combustion or the like trouble on safety.

For other than the replacement procedures instructed in this
manual, contact your nearest Hitachi High-Technologies
Corporation sales representative or service office of Hitachi
High-Technologies Corporation sales representative.

e For reducing a risk of trouble occurrence due to physical
deterioration, it is requested to carry out the safety check
(available on a chargeable basis) or replacement with a new
one when the instrument has reached the end of its useful
service life.
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A\ SAFETY SUMMARY

A Safety Instructions in This Manual

Shown below are the safety instructions contained in this manual
and their relevant sections in it.

A\ DANGER Indications

The indication “ 4 DANGER” does not apply to this instrument.

A WARNING Indications

Electric Shock upon Contact with Hazardous Voltage (100 V)

e Contact with the power supply voltage (100 V) may cause an
electric shock, resulting in fatal or serious injury.
Before connecting the power cord, make sure that the power
switch of the spectrophotometer main unit is being turned OFF.
Absolutely do not attempt to disassemble or to modify the
instrument.
(Annexed sheet : Model UH5300 Spectrophotometer
Read Before Use)
(Section 1.2)

Electric Shock due to Improper Grounding

e Improper grounding may cause electric shock hazard. Provide
the instrument with a correct grounding system. Do not
connect the grounding wire to a gas piping, a telephone cable,
or a water supply piping; laws or regulations prohibit such
grounding connection.

(Annexed sheet : Model UH5300 Spectrophotometer
Read Before Use)
(Section 1.2)
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A\ SAFETY SUMMARY

AL WARNING Indications (Continued)

Electric Shock due to Contact with Inside of Instrument

o Before replacing power line fuses, make sure that the power
cord has been disconnected.
(Section 7.8)

e This instrument has electrical parts mounted inside that works
on a voltage having a potential to invite an electric shock hazard
if touched directly. Leave the checking inside the instrument
always to the service engineer.

(Section 7.10)
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A\ SAFETY SUMMARY

A CAUTION Indications

Caution in Carrying Heavy Instrument

e This instrument weighs about 19 kg. Be very careful not to
cause injury due to accidental dropping the instrument when
carrying. Hold the handles on the left and right of the
instrument firmly when carrying.

(Annexed sheet : Model UH5300 Spectrophotometer
Read Before Use)
(Section 1.2)

Fatigue due to Long Hours of Operation

¢ In operating the instrument watching the display, a long hour
watching in the same posture can build up fatigue in the eyes
or body. For your health, when operating the instrument for
long hours, take a break 10 to 15 minutes every hour or so to
rest your eyes and body.
(Chapter 4)

Direct Gazing into Lighting Mercury Lamp Damages Your Eyes

e Mercury lamp emits strong ultraviolet rays. Do not therefore
gaze directly into the lamp. Wear a protective eye glasses that
blocks ultraviolet rays if gazing into the lamp is unavoidable.

(Section 5.4)

Mercury Lamp Becomes Hot When Lights
e The mercury lamp is still hot immediately after turning off the
lamp power supply. Wait for about five minutes until the lamp

is fully cooled for safe handling.
(Section 5.4)
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A\ SAFETY SUMMARY

A CAUTION Indications (Continued)

Direct Gazing into Lighting Xe Flash Lamp Damages Your Eyes

Burst of a Lithium Battery

e Xe flash lamp emits strong ultraviolet rays. Do not therefore

gaze directly into the lamp. Wear a protective eye glasses that
blocks ultraviolet rays if gazing into the lamp is unavoidable.
(Section 6.2)

The Model UH5300 spectrophotometer uses a lithium battery
for time control. A lithium battery may burst should it be
handled improperly.
Absolutely do not attempt to charge, disassemble, or throw
into a fire under any circumstance. The battery should be
handled totally separate from ordinary wastes.
When the lithium battery needs replacement (for example, an
error message “RAM NG” appears frequently on the screen),
contact your nearest Hitachi High-Technologies Corporation
sales representative or service office of Hitachi High-
Technologies Corporation sales representative.
Leave the replacement work to the service engineer who has
completed our technical training. (The replacement after
expiration of the warranty period is a pay service.)

(Section 7.7)
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A\ SAFETY SUMMARY

NOTICE

Disposal of Waste Solution

e Be sure to collect waste solution and treat it for proper
disposal in accordance with the relevant laws and regulations
regarding water pollution control and sewage treatment.
Improper treatment of waste solution may result in
environmental pollution, and could also lead to a penalty.

Accuracy and Precision of Measured Values

e Carry out periodic inspection and check whether the system is
operating normally. If necessary, conduct measurement on a
control sample.

Electricity

o Make sure that power supply to the spectrophotometer is
100 V AC, 150 VA or more (50 or 60 Hz). Fluctuation in the
supply voltage or noise on the supply line not only may affect
on the main unit of spectrophotometer but also may be a
cause of accident.

e Be sure to prepare a grounding wire together with power
cables and confirm that the wire has a ground resistance of
100 Q or less (Class D grounding construction in Electric
Facility Technical Standards). If the grounding is not proper,
the measuring system becomes sensitive to external noise
disturbance; further, the main unit of the spectrophotometer
will be charged with a stray voltage, which is hazardous for
human body.
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1.1

1 INSTALLATION AND SET-UP OF INSTRUMENT

1.1 Feature of Instrument

This instrument is capable of measuring liquid samples for their
concentration, absorbance, transmittance, absorbing spectrum,
transmission spectrum; and time scan measuring for absorbance and
transmittance. The light source of this instrument lights only while the
measuring is going on. The instrument therefore consumes less
power than that of such a spectrophotometer as uses a continuously
iluminating light source. The instrument is further capable of making
a gquantitative analysis with an eased operation because an
automatically rotating 6 cell measuring device is equipped as the
standard specifications. A lid open-close detector is equipped on the
sample chamber lid. The detector permits closing the lid to start
measuring automatically (an intelligent start function).

1.2 Installation of Instrument

A\ CAUTION
Caution in Carrying Heavy Instrument

This instrument weighs about 19 kg. Be very careful
not to cause injury due to accidental dropping the

instrument when carrying. Hold the handles on the
left and right of the instrument firmly when carrying.

Handle

Fig. 1-1 How to Hold Instrument

This instrument weighs about 19 kg. Be very careful not to invite injury
due to accidental dropping the instrument when carrying.



1.2 Installation of Instrument

1.2.1 Place of Installation

(1)

)

700 mm or more
800 mm or more

Fig. 1-2 Space for Installation

Secure a space of 800 mm wide and 700 mm deep or larger.
When a PC or a printer is, or both are, to be installed, secure
another space having suitable extent.

A horizontal plane, elevated 300 mm or more from the floor,
capable of bearing the instrument weight and an operational load
under the instrument use conditions

1.2.2 Installation Conditions

(1)

)

®3)

Service temperature: 15 to 35 °C

It is recommended to install the instrument in an air-conditioned
room regulated to 20 to 25 °C for the measuring under the most
stable conditions.

Service humidity: 25 to 80 %RH

Install in a place where no condensation occurs. Where the
ambient temperature is 30 °C or more, control the relative
humidity to 70 %RH or below.

Atmosphere and ambient gas

No corrosive gases such as acidic or alkaline gas that heavily
attack metals shall exist in ambience.

No coating-dissolving gasses such as gas of organic solvent
(particularly benzine and thinner) that dissolve coating shall exist
in ambience.



1.2.3

(4) Other general precautions

(@) Do not place in the direct sunlight. (Direct sunlight may be
the cause of disorder in the optical performance or of
discoloration on the instrument. Avoid installing at the
window.)

(b) No strong vibrations or shocks that human body feels shall
be applied (otherwise fine adjustment or delicate
mechanism will be affected).

(c) No heat-generators such as gas burners, electric heaters, or
ovens shall exist nearby.

(d) The instrument shall not be placed close to equipment that
generates strong electric field (such as electric welders, high
frequency electric furnace, and pole transformers).

(e) No excessive dusts or litters shall exist (dusts, etc. will
cause disorder in the optical performance).

() No sharp variation of the power supply voltage shall occur
(such variation may be the cause of noise).

(g) Do not turn on or off frequently the power source of motors
(such as for stirrers and vibrators) that does not have noise
prevention devices when such motors are connected with
the same power supply line to which the main unit of the
spectrophotometer is connected.

NOTICE: The optical system in the spectrophotometer is a very
delicate system. The control section of the instrument has
high density electronic components that function as a
computer. Therefore, above-stated precautions must be
fully observed.

1.2.3 Power Supply

Voltage: One of 100, 115, 220, 230, 240 V
Fluctuation shall be within £10 % of nominal voltage.

Frequency: 50 or 60 Hz
Fluctuation shall be within £10 % of nominal
frequency.

Capacity: 150 VA or more for instrument alone
Provide a power supply having adequate capacity
compatible with the entire system power
consumption including the PC, the printer, the router,
etc. to be used in the actual system.

Grounding line: Grounding resistance shall be 100 Q or lower.



1.2 Installation of Instrument

1.2.4 Connecting Power Cord and Ground Wire

A\ WARNING
Electric shock due to Dangerous Voltage

An electric shock due to power voltage could result
in death or serious injury. Before connecting the
power cord, make sure that the power switch of the
spectrophotometer main unit is turned off.

Also, absolutely avoid disassembling or modifying
the instrument.

A\ WARNING
Electric Shock due to Improper Grounding

Improper grounding may result in an electric shock
hazard. Be sure to provide proper grounding
connection.

(1) To prevent an electric shock hazard due to improper grounding,
provide a proper grounding connection.
This UH5300 is equipped with a power supply cord ‘@’ having a
earthing plug ‘®’. To minimize possible shock hazard, the cord
must be plugged into a mating earthing-type wall receptacle ‘O’.
If a mating wall receptacle is not available, it is the personal
responsibility and obligation of the customer to have the proper
earthed wall receptacle installed by a qualified electrician.

Power outlet _

Fig.1-3 Type B plug
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© Power outlet

»
Power code plug

Connect directly
Fig. 1-4 Type E and F plug

(2) Connect the power cord to the power cord receptacle on the
Model UH5300 Spectrophotometer.

Power cord receptacle

Fig. 1-5 Power Cord Receptacle



1.3 Mounting and Dismounting Cell Holder

1.3 Mounting and Dismounting Cell Holder
This section describes method of mounting and dismounting the cell
holder for reference and the 6 cell turret in and from the sample
compartment.

1.3.1 Cell Holder for Reference

1. Mounting Method

(1) Check the mounting part at the back of the sample compartment
for the mounting position of the cell holder for reference. Insert
the cell holder for reference into the compartment
aligning positioning pins on the bottom face of the cell holder for
reference with positioning holes of the second and the
fourth from the right in the mounting part.

External appearance of
sample compartment

Cell holder for reference

Fig. 1-6 Mounting Cell Holder for Reference



1.3.1

(2) Tighten the fixing screw on the cell holder for reference to fix the
cell holder.

Fixing screw

Fig. 1-7 External Appearance of Sample Compartment with
Cell Holder for Reference Mounted

2. Dismounting Method
Dismounting is performed in the reverse order of the mounting

method. Loosen the fixing screw and lift the cell holder for reference
to dismount.



1.3 Mounting and Dismounting Cell Holder

1.3.2 6 Cell Turret
1. Mounting Method

(1) Check the shaft of the driving motor in the sample compartment;
the shaft has a cut (an incision). Then, check the shaft aligning
part (a salient portion) on the rear of the 6 cell turret to be
mounted. Insert the 6 cell turret so that the salient on the shaft
aligning part of the 6 cell turret will engage closely with the cut on
the shaft of the driving motor.

Shatft aligning part

Cut

Shaft of driving
motor of 6 cell turret

External appearance of Shaft on rear of 6 cell turret
sample compartment

Fig. 1-8 Shaft Aligning in Mounting 6 Cell Turret
(2) Hold the 6 cell turret at its center with hand and tighten firmly the

fixing screw to fix the 6 cell turret. Thus, mounting the 6 cell turret
is completed.

Fixing screw

Fig. 1-9 Fixing Screw for 6 Cell Turret

2. Dismounting Method

Dismounting is performed in the reverse order of the mounting
method. Loosen the fixing screw and lift the 6 cell turret to dismount.

1-8



1.4 Set-up Method

1.4

Use of the Model UH5300 Spectrophotometer needs to prepare some
devices that should be purchased separately depending on use
conditions. Prepare such devices according to the use conditions
referring to the annexed paper, “List of User-preparation Devices for
Use of Model UH5300 Spectrophotometer”. The set-up method is as
follows.

Use environment of
instrument

Connection configuration

Set-up method

A |iPad control (Connected to
wireless LAN)

UH5300 and iPad are connected in
one-to-one configuration

-

UH5300V’B

K‘&:__ I © Wireless LAN

router

‘ iPad

See Section 1.4.1.

Two iPads are connected to one UH5300

UHSSOOV’_B
I Wireless LAN

K% router

iPad for iPad for
measuring ‘ data processing

See Section 1.4.2.

Plural UH5300s are connected to the same
wireless router.

UH5300

Instrument B
"""
UHSSOOV

Instrument A @« I Wireless LAN router

a =

iPad iPad
(Connected to (Connected to
instrument A) instrument B)

See Section 1.4.3.

B |Personal computer control

¢ One-to-one connection
between instrument and
personal computer

UH53OV

Personal
computer

See Section 1.4.4.




1.4 Set-up Method

(cont'd)

Use environment of
instrument

Connection configuration

Set-up method

C |Personal computer control
e Network connection
through router

UH5300 and personal computer are
connected through router in one-to-one
configuration.

UHSSOV

I Router

L |
Personal . %

computer

See Section 1.4.5.

Two personal computers are connected to
one UH5300

UH5303\¢//_\I -
..'

Router
~= ~\ Personal computer
Personal '.. for data processing
computer for )
measuring '

See Section 1.4.6.

Plural UH5300s are connected to the same

router.

UH5300
Instrument B

UH5300V :
Instrument A /\I

-

Personal computer .

(Connected to =y

instrument A) Personal computer
(Connected to
instrument B)

See Section 1.4.7.
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1.4.1 Connecting UH5300 and iPad in One-to-one Configuration

Refer to the annexed paper, “Model UH5300 Spectrophotometer
Set-up Sheet, For iPad”.

1.4.2 Connecting Plural iPads to One UH5300

This section describes method of the set-up for connecting two iPads
to one UH5300.

1)

)

®3)

UH5300 - I | =
&\_ § | Wireless LAN router

First iPad Second iPad

First, set up the first iPad according to the annexed paper,
“Model UH5300 Spectrophotometer Set-up Sheet, For iPad”.
After that set-up, turn off once the power supply to the first iPad
and the instrument.

Prepare the second iPad. Set up the second iPad according to
the annexed paper, “Model UH5300 Spectrophotometer Set-up
Sheet, For iPad, 2. iPad Set-up”.

* Use the same SSID and KEY for the wireless LAN router used
for the first iPad.

Next, connect the second iPad to UH5300 according to the
annexed paper, “Model UH5300 Spectrophotometer Set-up
Sheet, For iPad, 4. Connection to UH5300".

* When the connection to the instrument is established, the
home screen of UH5300 appears instead of the language
screen.

Connect the second iPad in the same manner as in the first iPad.
Use the created icon in connecting the second iPad to the
instrument. By this, two iPads become connectable to the
instrument.



1.4 Set-up Method

NOTE: When one iPads has been connected to the instrument and
is engaged in measuring, the other iPad cannot engage in
measuring. Only one single iPad can engage in measuring.

NOTE: Although it is possible to connect three or more iPads to
UH5300 simultaneously, communication may not be
available in such a case depending on the connection
environment as it takes more processing time when the
number of the connected devices increases. For this
reason, when connecting multiple iPads, it is recommended
to check your connection environment first and limit the
number of the devices to about five or less.

1.4.3 Operating, Through iPad, Plural UH5300s Connected to Same Wireless LAN Router

This section describes the method of set-up for connecting plural
UH5300s to the same wireless LAN router. One wireless LAN router
accepts maximum four connections of UH5300s. This section deals
with an example method of set-up for two UH5300s (hereinafter
referred to as the instrument A and the instrument B).

UH5300
Instrument B

UH5300
Instrument A .
& <= Wireless LAN router
iPad iPad
(Connected to (Connected to
instrument A) instrument B)

(1) Prepare the instrument A of UH5300 and the iPad to be
connected to the instrument A. Set up the iPads according to the
annexed paper, “Model UH5300 Spectrophotometer Set-up
Sheet, For iPad”. After the set-up, turn off once the power supply
to the iPad.



)

®3)

1.4.4

Prepare the instrument B of UH5300 and the iPad to be
connected to the instrument B. Set up the iPad in the same
manner as in the instrument A according to the annexed paper,
“Model UH5300 Spectrophotometer Set-up Sheet, For iPad”.

* When connecting the wireless router and UH5300, link the
vacant LAN port on the wireless LAN router and the LAN port
on the right side of the main unit of UH5300 using a straight
through LAN cable.

* For set-up of the printer, no work is required because the
printer has been installed in the set-up works described in
step (1) mentioned above.

* As for the SERIAL No. for connecting to UH5300, use always
the SERIAL No. of the instrument to be connected.

By these works, the set-up of the instrument A and the
instrument B have been completed. When connecting plural
instruments is further intended, repeat the works described in
item (2) above as many times as same as the number of the
measuring instruments.

NOTE: If there are vacant ports in the wireless LAN router, it is

possible to connect three or more UH5300s simultaneously.
However, communication may not be available in such a
case depending on the connection environment as it takes
more processing time when the number of the instruments
increases. For this reason, it is recommended to connect
four UH5300s or less to a single wireless LAN router.

1.4.4 Connecting UH5300 and Personal Computer in One-to-one Configuration

Refer to the annexed paper, “Model UH5300 Spectrophotometer
Set-up Sheet, For Windows® 7 (Connecting directly Instrument and
Personal Computer using LAN Cable)”.

1.4.5 UH5300 and Personal Computer are Connected Through Router in One-to-one

Configuration

Refer to the annexed paper, “Model UH5300 Spectrophotometer
Set-up Sheet, For Windows® 7 (Connecting Instrument and Personal
Computer through Router)”.



1.4 Set-up Method

1.4.6 Connecting Plural Personal Computers to One UH5300 Through Router

This section describes method of the set-up for connecting two
personal computers to one UH5300.

1)

)

®3)

(4)

UH530(V I

First S .
personal computer . .

“Second
personal computer

Router

First, set up the first personal computer according to the annexed
paper, “Model UH5300 Spectrophotometer Set-up Sheet, For
Windows® 7 (Connecting Instrument and Personal Computer
through Router)”. After that set-up, turn off once the power
supply to the first personal computer and the instrument.

Prepare the second personal computer. Set up the second
personal computer according to the annexed paper, “Model
UH5300 Spectrophotometer Set-up Sheet, For Windows® 7
(Connecting Instrument and Personal Computer through
Router), 1. Installing Safari on Personal Computer, and 2. Setting
Personal Computer for LAN".

Next, connect the LAN port on the second personal computer
and the LAN port on the router in a same manner as in the first
personal computer using the LAN cable (straight through LAN
cable).

Using the second personal computer, perform works described in
the annexed paper, “Model UH5300 Spectrophotometer Set-up
Sheet, For Windows® 7 (Connecting Instrument and Personal
Computer through Router), 5. Setting and Performance
Examination of UH5300".

* When the connection to the instrument is established, the
home screen of UH5300 appears instead of the language
screen.



1.4.7

As with the first personal computer, register the top menu of
UH5300 on the bookmark bar. When the second iPad is to be
connected to the instrument, press the registered UH5300
button. Thereby, two personal computers become connectable to
the instrument.

NOTE:

NOTE:

When one personal computer has been connected to the
instrument and is engaged in measuring, the other personal
computer cannot engage in measuring. Only one single
personal computer can engage in measuring.

If there are vacant ports in the router, it is possible to
connect three or more personal computers to UH5300
simultaneously. However, communication may not be
available in such a case depending on the connection
environment as it takes more processing time when the
number of the computers increases. For this reason, when
connecting multiple personal computers, it is recommended
to limit the number of the computers to about five or less.

1.4.7 Operating, Through Personal Computer, Plural UH5300s Connected to Same Router

This section describes the method of set-up for connecting plural
UH5300s to the same router. This section deals with an example
method of set-up for two UH5300s (hereinafter referred to as the
instrument A and the instrument B).

UH5300
Instrument A -

personal computer

V UH5300
Instrument B

Router

personal computer

(Connected to -~ (Connected to
instrument A) instrument B)

(1) Prepare the instrument A of UH5300 and the personal computer
to be connected to the instrument A. Set up the personal
computer according to the annexed paper, “Model UH5300
Spectrophotometer Set-up Sheet, For Windows® 7 (Connecting
Instrument and Personal Computer through Router)”. After the
set-up, turn off once the power supply to the personal computer.



1.4 Set-up Method

)

©)

Prepare the instrument B of UH5300 and the personal computer
to be connected to the instrument B. Set up the personal
computer in the same manner as in the instrument A according to
the annexed paper, “Model UH5300 Spectrophotometer Set-up
Sheet, For Windows® 7 (Connecting Instrument and Personal
Computer through Router)”.

* When connecting the router and UH5300, link the vacant LAN
port on the router and the LAN port on the right side of the
main unit of UH5300 using a straight through LAN cable.

* For set-up of the printer, no work is required because the
printer has been installed in the set-up works described in
step (1) mentioned above.

* As for the SERIAL No. for connecting to UH5300, use always
the SERIAL No. of the instrument to be connected.

By these works, the set-up of the instrument A and the
instrument B have been completed. When connecting plural
instruments is further intended, repeat the works described in
item (2) above as many times as same as the number of the
measuring instruments.

NOTE: If there are vacant ports in the wireless LAN router, it is

possible to connect three or more UH5300s simultaneously.
However, communication may not be available in such a
case depending on the connection environment as it takes
more processing time when the number of the instruments
increases. For this reason, it is recommended to connect
four UH5300s or less to a single wireless LAN router.



211

2 FUNCTION AND BASIC OPERATION

This chapter describes mainly the basic operation of this instrument.

2.1 Name and Function of Each Part of Instrument
2.1.1 Name and Function of Each Part of Main Unit of Spectrophotometer

1. Front View

4) iPad seat . I'ﬁl

| '- 2) Sample

| / compartment

3) Indicator A‘"‘“"

1) Power supply switch 5) fSr(a)\rrp[p():Igvceormpartment
(This lights in blue when power supply is ON.)

Fig. 2-1 Front View of Model UH5300 Spectrophotometer

1) Power supply switch: This is the power supply switch to turn
ON and OFF the power supply.

2) Sample compartment: This is the room for setting samples
for measuring.

3) Indicator: These are indicators for indication of
the status of instrument. The indicator
on the left is the MEAS indicator and
on the right the OPEN indicator. The
MEAS indicator blinks while the
instrument is under starting up and
lights in green while measuring. The
OPEN indictor indicates the
open/close status of lid of the sample
compartment and lights in orange
when the lit is open.



2.1 Name and Function of Each Part of Instrument

4) iPad seat: The iPad can be seated on this part.
The seat angle can be adjusted to
three position by raising the seat.
Refer to Fig. 2-2 for details

5) Sample compartment This is the front cover of the sample

front cover: compartment. Refer to Section 5.4.5
Sample Compartment Front Cover for
removing and installing the cover.

2. iPad Seat
iPad seat =
B ' Seat raising
| : e
7 : > = j tool
;2 % |] 2. Remove seat
— ! ‘ N R raising tool from
1. Raise iPad seat. | ; 2 iPad seat and lower
seat.

Angle changing
groove.

3. Insert seat raising tool in
angle changing groove.
Inserting in different
groove position can

change iPad seat angle.

iPad seat

Seat raising tool

Fig. 2-2 Method of Using iPad Seat

To house the iPad seat, operate in the reverse order of the
operation shown in Fig. 2-2. In housing operation, push the seat
raising tool against the lug at the rear of the iPad seat until a
shap sounds. When housing the iPad seat in the main unit of the
instrument, push the iPad seat fully into the main unit until a snap
sounds.
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Push seat raising tool e
until a snap sounds so ' T e
that tool will be firmly - A
caught in lug at the
rear of iPad seat.

Seat raising tool

e

\ |
Push iPad raising tool at this
portion until a snap sounds.

Fig. 2-3 Important Points in Housing iPad Seat

3. Left side View
6) ACC port

Fig. 2-4 Left Side View of Spectrophotometer

6) ACC port: This port is used for connecting accessory
instruments of separate purchase.
4. Right side View

7) USB 8) LAN port 9) LAN reset
connector switch

Fig. 2-5 Right Side View of Spectrophotometer

7) USB connector:  This is the connector for inserting a USB
memory to store data therein.



2.1 Name and Function of Each Part of Instrument

5. Rear View

8) LAN port: This port is connected to the wireless LAN
router and is used for sending and
receiving data between the main unit of the
spectrophotometer and the iPad.

9) LAN reset switch: This is used for resetting the network
settings for the LAN.

10) Power cord receptacle

Fig. 2-6 Rear View of Spectrophotometer

10) Power cord receptacle: This is the receptacle to which the
power cord is plugged.



6. Bottom View
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11) Drain tube

Fig. 2-7 Bottom of Spectrophotometer

11) Drain tube: The drain tube is a tube that drains the liquid
spilled accidentally in the sample compartment
to the outside thereof. Such spilled liquid is
discharged to the bottom of the instrument
through this drain tube. If such accidental spilling
occurs, clean the instrument according to 7.4
Cleaning Instrument.



2.1 Name and Function of Each Part of Instrument

2.1.2 Inside of Sample Compartment

This section describes a view of the inside of the sample
compartment, the 6 cell turret, and the drain.

1) 6 cell turret

2) Drain

Designation of
cell position

Fig. 2-9 View From Top of 6 Cell Turret



2.1.2

1) 6 cellturret: The 6 cell turret is used for measuring with

2) Drain:

cells loaded thereon. The turret has places that
accommodate six cells. The place marked with
“Autozero” is the dedicated position for the
autozero measuring. The autozero is
performed at this position. (In this manual
hereinafter, referred to as the Cell A.) Those
cell positions marked with numerals of 1to 5
are the places for measuring ordinary samples.
(In this manual hereinafter, referred to as Cell
1, Cell 2, ..., and Cell 5.)

The drain connects to the drain tube installed
at the bottom of the instrument. The drain
works as a discharging device that discharges
accidentally spilled liquid in the sample
compartment to the outside of the instrument
through the drain tube. If such accidental
spilling occurs, clean the instrument according
to 7.4 Cleaning Instrument.



2.2 Starting Up and Shutting Down Instrument

2.2 Starting Up and Shutting Down Instrument

2.2.1 Starting Up Instrument

1. Turning on Power Supply

(1)

)

®3)

4)

(®)

(6)
(7
2. Starting Up Instrument

(1)

to Instrument

Make sure that the installation and set up of the instrument have
been completed.

Make sure that the power switch on the front of the instrument
has been turned off.

Make sure that the instrument and the power outlet have been
connected with the power cable.

Make sure that there is no cells or samples set in the sample
compartment. If exists, take out them from the sample
compartment.

Make sure that the lid of the sample compartment has been
closed.

Start the iPad or the personal computer.

Press the power switch on the front of the instrument.

Pressing the power switch on the instrument causes the MEAS
indicator on the front of UH5300 to blink. The blinking of the
indicator shows that the instrument is under starting up. Wait
about one and half minutes until the MEAS indicator turns off.
While blinking, the instrument is performing self diagnosis and
self adjustment. After the indicator turned off, the connection to
the iPad or the personal computer becomes workable.

NOTE: During the starting up, the instrument performs the

automatic adjustment of the WL driver system using the
lamp light. Therefore, do not open the sample compartment
lid while the starting up of the instrument is ongoing. If the
sample compartment lid is opened, a light will invade from
the outside and prevents accurate adjustment. Opening the
sample compartment lid during the instrument start up
causes an error that warns lid opening. If mistakenly
opened, closed the lid and shut down the instrument, and
then start again.

2-8
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(2) If you are connecting from the iPad, press the UH5300 icon

UHS300

e Created at the time of set-up. If you are connecting from a
personal computer, start Safari and then start the UH5300
application from the bookmark bar. These procedures establish
connection with UH5300.

NOTE: When starting UH5300 from the iPad, start the iPad before
pressing the power supply switch of the UH5300 main unit.
After the power of the iPad is turned on, approximately one
minute is required until the communication settings for the
iPad, wireless LAN router, and UH5300 are established. For
this reason, starting the iPad before starting UH5300 allows
the connection to be established smoothly. If it is necessary
to connect from the iPad immediately after turning on the
power of the iPad, wait approximately one minute before
doing so.

3. Self Diagnosis and Automatic Adjustment on Starting Up

(1) When no error was detected in the self diagnosis and automatic
adjustment of the instrument at the time of starting up, the top
screen appears (Fig. 2-10). If an error is detected, automatically
the maintenance history screen appears. When the maintenance
history screen appears, follow the guidance indicated on the
screen.

Fig. 2-10 Top Screen



2.2 Starting Up and Shutting Down Instrument

4. Top Screen

Items that the self diagnosis and the automatic adjustment
perform at the time of starting up are as follows:

Checking ROM:
Checking RAM:
Checking EEPROM:
Checking lamp lighting:

WL initialization:
Checking WL starting
point:

Lid open detection:

Checking ROM

Checking RAM

Checking EEPROM

Checking for sending lamp lighting
signal

Checking WL driver system
Checking detection of WL
starting point at 484.3 nm
Checking whether or not sample
compartment lid was opened
during instrument starting up

Starting from the top screen, the operation can proceed to menus for
measuring, file lookup, maintenance, basic set-up of instrument, etc.
After starting up, warm up the instrument for two hours when
performing such a measuring that the instrument stability is required
to be the specifications level of baseline stability (0.0005 Abs/h).
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2.2.2 Shutting Down Instrument
1. Ending Measuring

(1) Make sure that the lamp of the power supply switch on the front
of the instrument is lighting.

(2) When a measuring is being ongoing, wait until the measuring
ends or make the measuring cease.

(3) When there is a data to be stored, store the data. When there is
a data to be printed, print the data. Refer to Chapter 4 First-time
Measuring for details of storing and printing.

(4) Press the Home button of the iPad to end the application
program.

2. Shutting Down Instrument

Press the power supply switch button on the front of the main unit of
the instrument to turn off the power supply. Confirm that the power
supply lamp has been turned off.

NOTE: Do not turn off the power supply switch immediately after
data was stored. Turn off the power supply switch only after
the important data has been definitely stored.



2.3 Basic Operation

2.3 Basic Operation

This section describes the basic operation of the instrument. Start up
the instrument according to 2.2.1 Starting up instrument and display
the top screen.

2.3.1 Screen Structure
1. Top Screen

Fig. 2-11 shows the top screen. At the upper left of the top
screen, the hierarchy of the screen is indicated. Checking this
part tells that via which screen the current screen has appeared.
Displayed at the home center of the top screen is the guidance
area. In this area, the guidance on the recommended next
operation is indicated.

Below the guidance area, five operation buttons are indicated.
Functions of these buttons are detailed in Table 2-1.

Hierarchy of

screen i ................................ Guidance
; area

........... Operation

button

Fig. 2-11 Top screen
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Table 2-1 Functions of Buttons on Top screen

Button Button name Details

; Measurement | This button is used for the measuring operation. Pressing this

. button button displays buttons for the measuring of concentration,
absorbance and transmittance, and nucleic acid; and for the
measuring with WL scan, time scan, and monitoring. Refer to
Chapter 4 First-time Measurement for details of functions under
this measuring button.

Condition file This button is used for the measurements that uses the saved

lookup button

condition files or for lookup of content of the saved condition
files. Refer to Section 5.2 of Chapter 5 For Increased
Convenience of Use for details of this function.

Data file lookup
button

This button is used for lookup of the saved data files. Refer to
Chapter 6 Performance Check or Chapter 7 Maintenance for details
of this function.

Maintenance
button

This button is used for maintenance operations of the
instrument. Pressing this button displays buttons for the lamp
use time, WL initialization, sample compartment cover
open/close check, performance check, WL calibration, and
maintenance history. Refer to Section 5.2 of Chapter 5 For
Increased Convenience of Use for details of this function.

Basic Set-up
button

This button is used for setting basics of the instrument. Pressing
this button leads to setting measuring-related conditions such as
the lamp OFF time, 6 cell mode, and intelligent start; setting file
manipulation-related matters such as specifying saving and
export destinations of files; setting on operating language;
screen coloration; and graphs. Refer to Chapter 3 Basic Set-up
for details of this function.
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2. Measurement Conditions Setting Screen

On the top screen, press [Measurement Button]. The
measuring item selection screen appears. Then, press
[Concentration Measuring button]. The measurement conditions
setting screen, shown in Fig. 2-12, appears. The basic structures
of other measurement conditions setting screens are the same.
Using structure of this screen, the functions of buttons and areas
are detailed in Table 2-2.

Button to return to
previous screen

Fad =

Button to proceed to
next screen

Concentration - Measurement Parsmeter

! Calibration Curve

i [ canbrstion Curve Data

u System

Measurement (P
condition tab

area

Auto Sipper

] Control tem

Sample Name sample
i Replicate Measurement

Statistics

Condition
setting area

Fig. 2-12 Measurement Conditions Setting Screen

Table 2-2 Functions on Measurement Conditions Setting Screen

Button Button name Details
Example Button to return | Pressing button indicated in this part causes the operation to
<Measurement Menu to previous return to the next screen.
screen In the example shown in Fig. 2-12, the operation goes back to
the Measurement Menu screen.
Example Button to Pressing button indicated in this part causes the operation to

Sample Measurement >

proceed to next
screen

proceed to the previous screen.
In the example shown in Fig. 2-12, the operation proceeds to the
sample measuring screen.

Measurement
condition tab
area

In the measurement condition tab area, measurement condition
tabs are indicated. By pressing these tabs one by one to open,
select or enter values appropriate to setting items in
measurement conditions shown in the condition setting area.

Condition
setting area

In the condition setting area, setting items of measurement
condition are indicated. Select or enter values appropriate to
those measurement conditions.

2-14
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3. Measurement Screen

Pressthe  smmeaswement>  [STD Measurement Button] on the
measurement conditions setting screen shown in Fig. 2-12. The
measurement screen shown in Fig. 2-13 appears. The basic
structures of other measurement screens are the same. Using
structure of this screen, the functions of buttons and areas are
detailed in Table 2-3.

Intelligent start icon O'_DEN indicator

WL Photometric value  Cell position

MEAS. Indicator K e

"{op Ma_asuremenlMemu Measurement Parameter - STD Measurement

Sampls Nanse

Connection., ™., e
Status Icon * and push the START buflon.
5000nm  :iowa 0.939 Abs
|/ Woh = STD No. Abs mﬁ
&TD1 0.000
sT02 10,000
¥ 3
fl 4 2
STIx 20000
5 1
0 n /s ST04 30.000
ST0S 40.000
SBTAART BTOP
§TD7 50.000

Measurement operation area Measurement results area

Fig. 2-13 Measurement Screen



2.3 Basic Operation

Table 2-3 Functions on Measurement Screen

Button

Button name

Details

& [

Connection
status icon

This icon indicates whether or not the current screen is
Indicates being

connected to the instrument.
D off-connection

. Indicates being currently
Pressing this icon causes the confirmation screen to appeatr.

connected
After that, it becomes practicable to switch the connection status
from being connected to being off-connection or vice versa.
For example; at first, operate this button to disconnect the
operation terminal of a user A currently being connected to
connect the operation terminal of a user B currently being in
off-connection; thereby measuring on the User B side becomes
practicable.

MEAS.

MEAS.

MEAS.
Indicator

These indicators indicate whether or not the instrument is
currently under measuring.

MEAS.

&t | Indicates that instrument is currently under measuring.

MEAS.| : Indicates the instrument is currently under changing

| WL or moving 6 cell turret.

MEAS.| : Indicates the instrument is under a status other than
above.

Intelligent start
icon

This permits switching ON/OFF of the intelligent start. Refer to
3.1.3 Intelligent Start for details of this function.

OPEN oLOBE Sample These are indicators for indication of Open/Close status of the
— — compartment sample compartment lid. When the lid is open, OPEN is
lid Open/Close | indicated, and when closed CLOSE.
indicator
w 400.0 nm WL indication Indicates the present WL.
Data  0.967 Abs Photometric Indicates the present photometric value (absorbance or
value transmittance).
indication
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(cont'd)
Button Button name Details
Cell Pos. A Cell position Indicates the present cell position.
indication —
C.eII pos.mon Status of 6 cell turret
indication

A This is indicated when Autozero of the 6 cell
turret is in the measuring position.

1 This is indicated when cell 1 of the 6 cell
turret is in the measuring position.

5 This is indicated when cell 2 of the 6 cell
turret is in the measuring position.

3 This is indicated when cell 3 of the 6 cell
turret is in the measuring position.

4 This is indicated when cell 4 of the 6 cell
turret is in the measuring position.

5 This is indicated when cell 5 of the 6 cell
turret is in the measuring position.

. This is indicated when the 6 cell turret is on
move.
This is indicated when the position of the 6

i cell turret is not identified.
This is indicated when the 6 cell mode is

S OFF. The indication appears when the single
cell holder of separate purchase or the
rectangular long cell holder is used.

Measurement | In this area, buttons for the measuring control: the light

operation area

turning-on button, WL change button, 6 cell turret button, start
button, stop button, etc. are arranged. See Table 2-4 for details
of buttons in this area.

Measurement
results area

This area is for displaying the measurement results. Displayed
are the measured calibration curve, data of samples,
measurement of WL scan, spectrum when time scan is
performed, and time scan data.
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4. Measurement Operation Area

Explanation of the function of buttons in the measurement
operation area follows hereunder.

Concentration - STD Measuremant

Top M Menu ETD M

Sample Name |

= Maasurement Parameter St the sample,
and push the START button.

55 = .;.‘i.}"'w wil 500.0 nm Data 0,998 Abs ol Fos A
® A ipho 70 N, Ans “;"B"‘l‘-;
STOM 0.000
5 5To2 10.000
3

4 2 sT08 20.000

6 cell turret
button 5 & 1 e e
.............. g ] 40.000

Start button | e .

3] 20,00
BTART ETOF — -

Stop b:utton

Fig. 2-14 Buttons in Measurement Operation Area
(6 Cell Mode: ON)

Fad =

Concentration - STD Measurement

Top = Measurament Meou - Measuramant Paramater - STD Measursment

Sample Heme:

= Measurement Parameter Sel the sample,
#nd pissh the START button

e | O [T WL 500.0 nm Data 0.969 Abs Gl Pos S
= conc
/| A i <3 — imgt)
o 0000
sTO2 10000

6 Ce“ mOde: OFF e SIoy 20 000

s STO4 30000

S$TD6 40000

&TOE 50.000
START STOR

sTo7 &0.000

Fig. 2-15 Buttons in Measurement Operation Area
(6 Cell Mode: OFF)



23.1

Table 2-4 Buttons in Measurement Operation Area

Button Button name Details
6 cell turret This appears when the 6 cell turret is usable.
3 - . -
button The arrow indicates the present measuring position.

When the measuring is under the 6 cell manual mode or is
performed with monitoring, the 6 cell turret can be moved by
operating in the manner described in 2.3.2 Button operation, c.
Drag operation.

When the 6 cell mode is OFF, the 6 cell mode OFF status as
shown below is indicated instead of the 6 cell turret button.
For the 6 cell mode, refer to 3.1.2 6 cell mode.

: This shows the status of the 6 cell mode
S being OFF.

Start button

This button is used for starting the measuring. Pressing the
button causes the measuring to start.

Stop button

This button is used for stopping the measuring. Pressing the
button causes the measuring to stop.
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2.3.2 Screen Operation

This section describes the button operation necessary for operating
UH5300.

1. Tap

A tap operation is a finger action for giving a light and quick hit
with a finger to the button. The tapping is used in a usual button
operation.

When operating with the mouse on a personal computer, click on
the button.

Salact bution,

Fig. 2-16 Tap Operation



2. Flick

2.3.2

Aflick operation is a light and quick sweeping-like motion of a
finger on the screen. This is used for scrolling a part of screen

hidden above or below the display window to bring into the

visible area or for other similar purpose.
When operating with the mouse on a personal computer, use the
scroll wheel of the mouse.

Denls Setiings

Tep | Basic Ssltings
=Top

Bpeciraphoioewsen

BR network

ﬁ L

5] reeezspor

fstan
n

Telaack of FRromince

[E arcut netrument
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\‘\

Bobeatink,
Erlil goch wetbiog pammuisr
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Caolar e Line
0 Laaniki] Wickh
Color g Ling
o I Wickh

Color ~ Line
r}\ 04 edint wicin
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\ Color mm ——— Line
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\,
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N

Slng

LT

LT

Medium

Medivm 5

Wedivm (5
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Fig. 2-17 Flick Operation
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3. Drag

A drag operation is an operation to shift the finger to the desired
position while touching the screen. This is used for changing the
cell position of the 6 cell turret, which is indicated on the screen
when the measuring is under the 6 cell manual mode or is
performed with monitoring, to the desired position. The operation
is also used for moving the tracing cursor.

When operating with the mouse on a personal computer, drag
likewise. When dragging on the spectrum with the mouse, the
spectrum can be moved.

B 2 e W) Pati[sbs| Conzimgl) Cammant el
L4 i\
| I\
\ \
| 5 \ ‘&.\
= A
Y A\ \
\ y S —
\ \\
1 \ |
R.;z:‘;? n‘v‘-_“'«..___:‘:‘ \
o |
. \

Fig. 2-18 Drag Operation (An Example of
Moving Cell 2 to Measuring Position)
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4. Pinch in and Pinch Out

A pinch in operation and a pinch out operation are to scale the
object on the screen by changing the distance between the two
fingers. The object is reduced when the distance is narrowed
(pinch in) and enlarged when widened (pinch out). This is used
for scaling graphs of measurements of the spectrum, the
calibration curve, the time scan data, etc.

When operating with a mouse on a personal computer, operating
the wheel of mouse can scale the object. Operating the mouse
wheel while pressing [Shift] key can reduce or enlarge the object.

Fig. 2-19 Pinch Out Operation (Narrow Distance Between
Two Fingers for Pinch in Operation)
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5. Double Tap

A double tap operation is a finger action for giving two continuous
light and quick “clap clap” hits with a finger to one button.
When operating with a mouse on a personal computer, use the

double-click. The tracing bar appears if the double-click is made
not on the data line.

Fig.2-20 Double tap Operation
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2.3.3 Entering Characters

This section describes the method of entering numerals and
characters. When numerals or characters are to be entered through
the iPad, tapping the enterable part will cause the keyboard to appear
at the lower part of the screen. Tapping this keyboard, numerals and
characters can be entered. Use always en letters for entering
numerals for such as WLs and ranges. Do not use any pictorial
symbols.

Pressing the button indicated on the keyboard of iPad
switches the current input method to another method. Use whichever
method that is easy to use.

< Measurement Menu STD Measurement >

Edit each setting parameter,

e — Sample

. Measurement

Sample Name
. Calibration Curve
[E catbration curve Data Replicate Measurement on
@ o
Statistics OFF ON

Fig. 2-21 Input Method on iPad

When operating with a personal computer, use the keyboard of the
computer for inputting characters.
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2.3.4 Setting Method of Cells
This section describes matters related to the cell such as the
selection of cells, the amount of samples necessary for measuring,
and the method of setting of cells on the 6 cell turret.

1. Cells

Use cells listed in Table 2-5 for measurement.

Table 2-5 Specifications

M bl |
Type of cell PN easurable sample
amount
o mm duartz ¢l 123-1004 1.7t03.5mL
(Separate purchase)
0 mm glass cel 123-1010 1.7t03.5mL
(Separate purchase)

NOTE: When the measurement was performed using cells other
than those listed in Table 2-5 (P/N: 123-1004 and P/N:
123-1010), some measurements may possibly be not
accurate depending on cells used.

2. Setting Cells

Cells have two types of side walls, one is clear and the other has
a rough surface. Hold the rough surface walls when taking the
cell. If the cell is held at the clear walls, the measuring face will
be soiled by such as fingerprint, which will be the cause of
unexpected measurement error.

_ Side wall with
rough surface
(holding part)

Side wall with _ _ _
rough surface
(holding part)

Clear side wall
(measuring face)

Fig. 2-22 10 mm Quartz Cell



3. Other Cells

2.3.4

To enter into the measurement, place the cell so that the light flux
will pass through the clear walls. External view of the 6 cell turret
is shown (Fig. 2-23). In measuring, the 6 cell turret rotates so that
the sample in each cell will be measured. Therefore, each of
cells should be set to face correctly according to its setting
position. The 6 cell turret has, on its turret, a semicircular shaped
cut facing to the incident direction of the light flux. Accordingly,
set the cell so that the clear wall wills face to the cut.

Light flux enters
from the direction
of semicircular
cut.

Fig. 2-23 6 cell Turret

As for other cells, the micro cells (for sample quantities 340 to
600 L) is applicable to measuring operation by associated use
of the single cell holder and the mask for micro cell, which are
available by separate purchasing.

The joint use of the single cell holder and the mask for small
amount cell permits use of cells: 1.5 pL small amount cells (for
sample amount 1.5 to 4.0 yL), 12 yL small amount cells (for
sample amount 12 to 40 yL), and 50 yL small amount cell (for
sample amount 50 to 90 pL).

In addition, use of the rectangular long cell holder permits use of
the cell having 100 mm of optical path length (for sample amount
17 to 35 yL). Refer to 5.4 Description and Installation of
Optional Components for details of these optional items.
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2.3.5 Notes on Operation

Note the following points during operation and measurement from the
perspective of data management.

1. During Operation on iPad

NOTE:

NOTE:

Do not press the power button of the iPad while the UH5300
application is being used. In case you have mistakenly
pressed the power button, close the UH5300 application
once by pressing the Home button of the iPad, wait for
approximately one minute, and then restart the UH5300
application.

If, while the UH5300 application is being used, the iPad has
gone outside the wireless LAN coverage area and then
entered the area again, close the UH5300 application once
by pressing the Home button of the iPad, wait for
approximately one minute, and then restart the UH5300
application.

2. During Measurement Operation

3. Data Management

NOTE:

NOTE:

Close definitely the lid of the sample compartment while the
sample is under measurement. Do not open the lid during
measurement. Opening the lid is the cause of abnormal
measurement results, and further, breaks the measurement
when the intelligent start is being ON.

The instrument has the saving function that stores
measurement data and measurement conditions. The
stored contents however may possibly be lost if the lithium
battery for the memory backup is exhausted or deteriorated.
It is therefore recommended to back up the important data in
another media in the form of the csv files or to be printed out
on paper.
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4. About OS of Operating Terminal

NOTE:

Make sure that the iPads and personal computers used as
operating terminals have the OS and version that support
UH5300. In addition, if you are upgrading the version of the
IOS or Windows, be sure to contact the dealer from whom
you purchased the instrument or our designated service
company to check whether the version you are upgrading to
is compatible with UH5300. In this case, the firmware
Program No. of your UH5300 is required. Check the
description stated in 3.8 Instrument of this instruction
manual and inform the Program No.



3 BASIC SET-UP

This chapter describes mainly the basic set-up of applications to be
used with this instrument. Start the instrument according to 2.2.1
Starting up instrument to display the top screen. Press [Basic
Set-up button]. The basic set-up screen shown in Fig. 3-1 opens. The
details of the buttons displayed on the left of the screen are described
in the following sections.

Basic Settings

@ Spectrophotometer

MNetwork
E Save Lamp OFF Time 15min 30min 100min
File Export
&Cell Mode  OFF n
System
Graph intelligent Start OFF “
m Toborance of Perfermance
Start Time(s) - 15 +

“ Abaut Instrument
Number of Decimal Places  Abs - 4 5 (3

Fig. 3-1 Basic Setting Window

After the setting of each of items, always press Setting [Setting

apply button] to verify that the confirmation screen appears indicating
that settings were applied as shown in Fig. 3-2. After confirmation,
press OK [OK button]. By this, the settings will be applied.

Setup is reflected.

OK

Fig. 3-2 Confirmation Screen: Settings were Applied



3.1 Spectrophotometer

3.1 Spectrophotometer

3.1.1 Lamp OFF Time

This section details items under the photometer tab.

Pal =
Basic Settings

||?, Spectrophotomeler

ﬁmm

& sawe
E Filn Export
System

Gragh
B} vomerance ot Portormance

Spectrophotometer Sefting
Lamp OFF Time m 15min min 100min
6 Cell Mode OFF “
intelligent Start OFF “
Start Time(s) - 1.5 +

E About Instrument

Number of Decimal Places  Abs - 4 5 &

Fig. 3-3 Spectrophotometer Tab

The instrument has a function for measuring with monitoring. With this
function, the lamp always lights intermittently to indicate the photometric
values at all the time. This function has an automatic lamp-off function to
prevent careless long-time lamp lighting. The lamp is turned off
automatically after the preset time elapsed. In this lamp-off function, the
time until the lamp-off can be set as desired.

Refer to 4.4 Monitored Measurement for details of this function.

Table 3-1 Lamp-off Time Setting

Time to off Description
5 min. These set the time to the lamp-off after the starting of the
15 min. measuring with monitoring.
30 min. When the use of this measuring with monitoring function is
100 min. anticipated to last not longer time, selecting “5 min.” is

recommended.

After the changing of the settings, always press
to verify that the confirmation screen appears indicating

apply button]

Seting  Ietting

that settings were applied.
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3.1.2 6 Cell Mode

The 6 cell mode requires to set whether or not the 6 cell turret control
is applied. This setting needs to be changed when the 6 cell turret
was exchanged for the devices of the separate purchase other than
the auto-sipper listed in Table 3-2. When devices for sample
compartments are used according to Table 3-2, set the 6 cell mode as
specified in the table.

Table 3-2 Settings for Devices for Sample Compartment in

6 Cell Mode
Devices for sample compartment 6 cell mode
6 cell turret Standard ON
equipment
Auto-sipper To be Optionally ON
purchased | or OFF
Holder base separately OFF

Single cell holder

Rectangular long cell holder

Glass filter holder

Film holder

Polarizer holder

Holder for thermostat cell with stirrer
Holder for Peltier device thermostat cell
with programmable function

Quadruple long cell holder

Table 3-3 Setting 6 Cell Mode

Setting item Description

ON Select this when the 6 cell turret control is to apply.
Set when the 6 cell turret is used.

OFF Select this when the 6 cell turret controll is not to apply.
Select also this when the device for sample compartment
that is described as OFF in the column of 6 cell mode in
Table 3-2 is used.

NOTE: The ON/OFF setting of the 6 cell mode may change when
the measuring condition file is opened from the condition
files lookup list. (Refer to 5.2 Reading and Deleting Saved
Measurement Conditions.)

After the changing of the settings, always press ] [Setting

apply button] to verify that the confirmation screen appears indicating
that settings were applied.

3-3
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3.1.3 Intelligent Start

The instrument has an intelligent start function that starts the
measuring synchronizing with the closing action of the sample
compartment lid. The setting requires specifying whether or not this
function is to be used.

The intelligent start function has another function in addition to the
function that starts the measuring synchronizing with the closing
action of the sample compartment lid. That function examines
whether or not the sample compartment lid is closed and stops the
measuring from starting if the sample compartment lid is open.
Thereby, a mistake of improper measuring that is performed with the
sample compartment lid open is prevented.

Setting this intelligent start may be changed by operating ON/OFF of
the intelligent start icons & | 0N the measurement screen (refer
to 2.3.2 Screen operation for details). When change is desired during
the measuring, use these icons.

Table 3-4 Setting Intelligent Start

Setting item Description

ON Starting the measring being synchronized with the closing
of the sample compzrtment is available. This saves
manpower in the measuring operation.

If the sample compartment lid is open, the measuring will
not start though the start button is pressed. This prevents
the measuring with the sample compartment lid open
from starting.

OFF Synchronized starting the measring with the closing of the
sample compzrtment is NOT available. Always press the
start button to start the measuring.

Starting the measring is available by pressing the start
button even though the sample compartment lid is open.

When the intelligent start function is ON, the time to start the
measuring after the sample compartment lid is closed (the start time)
IS settable.
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Table 3-5 Setting Start Time

Setting item Description

Start time This specifies the time to start the meaasuring after the sample
copmpartment lid is closed. This setting is available when the
intelligent start function is ON. The default value is 1.5 s.

Set 1.5 s or longer time when the measurement is desired to be
performed with the sample compartment being in a fully
stabilized condition. If the time is shorter than 1.5 s, the
measurement will be performed before the sample compartment
becomes stabilized. The setting of times shorter than 1.5 s is
admitted only when the measuring time has priority over the

measurement data.

After the changing of the settings, always press o [Setting
apply button] to verify that the confirmation screen appears indicating
that settings were applied.

3.1.4 Number of Decimal Places

This setting specifies number of decimal places to be displayed for
the obtained photometric value. Set according to Table 3-6.

Table 3-6 Setting Number of Decimal Places

Setting item Description

Abs Set the number of decimal places for the photometric
value of the absorbance.

Available decimal place is 3, 4, 5, and 6.

%T Set the number of decimal places for the photometric
value of the the transmittance.

Available decimal place is 1, 2, and 3.

After the changing of the settings, always press Seting  [Setting

apply button] to verify that the confirmation screen appears indicating
that settings were applied.



3.2 Network

3.2 Network

This section describes details of items under the network tab. Under
the network tab, the information on the network environment
connected to the present instrument is indicated.

Beines 1ok,

B sevcronnommoar

m Network Setting
Save Host Mame  L#8300.0000-001
 rletoen Seting
S
Gragh IP Address 28R 11 4
Towaoes of Pakwniiacy Subnet Mask 3533682850
n Abaut Instrument

Router THEAEE11 1

DNS (82168111

Fig. 3-4 Network Tab

Table 3-7 Items Under Network Tab

Setting item Description

Host to The name of instrument currently connected is indicated.

instrument

Installation DHCP: [P addresses are automatically assigned

method between the operating terminal and the
instrument. Connecting through the router uses
DHCP.

STATIC: This is used when connecting directly the
instrument and the personal computer using
LAN cable.

IP address Indicated is the IP address of the main unit of the

photometer currently connected.

Subnet mask | Indicated is the address of the subnet mask currently

connected.
Router Indicated is the address of the router currently connected.
DNS Indicated is the name of the domain name server.

After the changing of the settings, always press Settig [Setting

apply button] to verify that the confirmation screen appears indicating
that settings were applied.
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3.3

This section describes details of items under the file destination tab.
Under this tab, the operator can specify destinations to save the

condition files and the data files. File names for saving such files can
also be specified.

Initial values are saved in the default folder. When changing the file
destination is desired, press st [Edit button] at the upper
position for the condition file and press Edit [Edit button] at the
lower position for the data files.

Ex84 anch actiing parmatar

E Spacirophatameier
Save Satting

Metwark

B e

s Flle Export Method File Name  conditan
@ sreom Edin
Graph

Data File Folder  default
Tolaranea of Performancs

Data File Name sample
[ Avowimstrument

Edit

Fig. 3-5 Save Tab

As screen appears as shown in Fig. 3-6, change the save-destination
folder and the file name. When a file is to be saved creating a new
save-destination folder for saving that file, create in advance such
new folder according to Section 5.2.3 Managing a Saved Condition
File or Section 5.1.3 Managing Saved Data.

Explanation follows about the destination and the file name for saving,
taking an example of the condition files.
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Top  Bacic Satings

Save

Save Folder
detmutt

File Save : File Name
conditan

oK Cancel

Fig.3-6 Specifying File Destination (For Condition Files)

Table 3-8 Setting Items for File Destination

Setting item

Description

Folder name
of destination

Select the folder for file saving.
The initial setting is the default folder.

Name of file
to be saved

Set the name of file to be saved.
The initial setting is as follows. Condition file: Condition;
Data file: Sample.

After setting, press

Then, always press

OK

[OK button].

S ISetting apply button] to verify that

the confirmation screen appears indicating that the settings were

applied.

By this, the names of the save-destination folder and the initial file that
are to be displayed at the time of file saving were changed.
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3.4 File Export

With this procedure, the file export destination can be registered when
a measurement data file is converted into the CSV format or the PNG
format. The destinations for the CSV format and the PNG format are
selected at the time of transferring operation from among destinations
registered with this procedure. The main unit USB device is a USB
memory device connected to the main unit of the instrument (refer to
Section 2.1.1 Name and function of each part of main unit of
spectrophotometer). This main unit USB device is a registered device
in advance and does not accept for deleting or editing.

NOTE: When using a medium like a USB memory is desired, a
password-registered memory or a memory with the
fingerprint authentication function is not usable.

Fig. 3-7 File Export Tab

To add a new export destination, press ~ * . To delete an
unnecessary export destination, press to select the path of the

deletion-desired export destination and press =~ . To edit the

registered export destination, press to select the path of the

edit-desired export path and press -

Edit

Pressing =~ *  or makes the setting screen shown in Fig.
3-8 appear. Enter contents in Table 3-9.
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File export

Shared Folder Path

In "Host name: mypc"

"Share folder: share", Please input
"fimypc/share". When specifying by an
IP address,

Please input "//192.168.100.10/share"

UseriD
Password

OK Test Cancel

Fig. 3-8 Setting Path to Shared Folder

Table 3-9 Setting Path to Shared Folder

Setting item Description

Path to Enter the address of the folder to access.
shared folder | Use the followings in entering.

/I[(Host name or IP address)/(Folder name)

(Host name or IP address):

Enter replacing with the host name or the IP address.
(Folder name):

Enter replacing with the folder name to access. Refer to
Section 3.4.1 Example of file export destination setting for

details.
UserID Enter these when the user ID and the password for the
shared folder for accessing have been set. Refer to
Password Section 3.4.1 Example of file export destination setting for
details.

User ID: Enter the user ID set.
Password: Enter the password set.

Press - after enter. Since an error will be displayed if

entered incorrectly, enter again.

After the changing of the settings, always press >  [Setting

apply button] to verify that the confirmation screen appears indicating
that settings were applied.
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3.4.1 Example of File Export Destination Setting

a. Saving in Personal Computer (for one-to-one connection between instrument and
personal computer)

The example is described for saving data in the personal computer.

UH5300 v

Personal
computer

1. Starting Uup Instrument

Start the instrument and the personal computer according to Section
2.2.1 Starting up instrument.

2. Creating Folder

Create a folder, in which saving files of the CSV format or PNG format
is desired, on Windows of the personal computer. However, creating
on the desktop or in the my document is not recommended because
they are given a special access right. In this example, creating a
folder, named [UH5300Data], immediately under the C-drive is

explained.
& » Computer » ENGIC) » = | by W Stomh ENG T 2
Dingarne = Shatw wath = [
B Vownloads
54 Mecent Places -
— Beifloge
i Bragesm Files
i Pragram Files (486) ] e
Ml ] Users 4112 it tolae
Grewe [ Wb N g b 1) Press new folder.
B videen Zhas AXXD 1042 Fie folde
o Hemegiaup
™ Compuiter
& i
| arm
| o HE_RECOVERV {F =
S 7 items
e » Computer » ENGIC) » w iy N Feomt NG 2

Cgasian = i Upm  lncludeimibeay = Shemsthoe Bum  Newlolder =oe i B

& Duownlvads
34 Recent Places

Ll Librarses
* Deurrven i
o Music
S Prctures

?) Use any name for the

B videos

folder. In this
#} Homegroup

example, the new
s folder is named
bt “UH5300Data”.

o HP_RECOVERY (F =

} UHS3000A (ke mobbed: S 3700 B
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3. Folder Sharing

Right-click on the folder created in the step 2 above and proceed to
“Share with - Specific people... “, and then click “Specific people...”.

G+ Comemer - a1
7 T B O e S k- T

1) Click “Specific
people ...".

The screen, “File sharing”, opens. Click the pull down menu and
select “Everyone”, and then click “Add (A)".

o A
) 1 Fle thanng
Choe 2 are with
Type o nermve and then chek Add, or dick the smaw 1 find somecne 2) PU” dOWﬂ v.
i
o e 3) Select “Everyone”.
Homagmup u |
) 18 Tile Sharing

Choose peaple to thare with

T 4) Confirming that the
Ef““ “ “Everyone” is indicated,
G e click “Add”.

Confirm that “Everyone” was added and pull down V. Select then
“Read/Write”.

L
o) 38 Tie Shwing

Chooe .'IF-‘I\I:'— o j.".alﬂ with . . 5) Conflrm that
Type & nasve s thiens click A8, on elick the sngw 1o frd sorasone “ Eve ryo n e" was ad d ed
TR e and pull down V.

Heene Permission Level
A Cweever
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RS
1 Fie Shemg
Choase people to share with
Type a mame and then click Add, or ciick the smew te find someane
el e 6) Select “Read/Write”.
Femay 1
Snare Cancel
) 88 Tile Sharing
Choose people to thare with
= = 7) Confirm that
(o e =" " “Reade/Write” is
N indicated.
8) Click “Share”.
cued | |

4. Verification of Shared Folder

Confirm that the file name created at the step 2 exists and click “Show
me all the network shares on this computer”.

G 18 File Swing

Your felder is shared

1) Confirm that the created
folder name is indicated.

2) Click “Show me all the
network shares on this
computer”.

Confirm again that the folder name created at the step 2 is indicated.
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~ =- e 3)Confirm that
— created folder
name is
indicated.

5. Confirmation of Setting for User Account and Login Password

In order to set the path to the shared folder, the login password needs
to have been set in Windows.
First, press “Start button” on Windows and click “Control panel”.

2) Click “Control panel”.

1) Click “Start” button.

“Control panel” opens. Then, click “Safety setting for user account
and family”.

5 » Cootict Panel = [ gl Feurch Comitrad P o

Adjust your computer’s settings Views by Categouy =

Clack, Language, and Region

Change keynosrds or sty inget mends

3) Click “User Accounts and
Family Safety”.
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The “User Accounts and Family Safety” screen opens. In this step,
click “Change your Windows password”.

4, v CommiPanel » UserAccounrs and Farmiy Sefety = e B

4) Click
“Change
your
Windows
password”.

The “User Account” screen opens. Check whether or not the
“Password protected” is indicated. When indicated, close the “User
accounts” screen and proceed to 6. Setting file export destination.
If “Password protected” is not indicated, click “Create a password for
your account”.

L+ CommsdPanel o Uner Accoune= and Famisy Sofrty -+ Uner Accoare: v iy § Srrem Compm et )

5) Check and take notes the user account indicated
on the Administrator. In this example, the user
account is defined as “UV”. Confirm that “Password
protected” is indicated on this portion. When
indicated, close the “User accounts” screen and
proceed to 6. Setting file export destination.

— 6) If “Password
protected” is
not indicated,
set the
password.

\

7) Click “Create a password for your account”.

“Create Your password” screen appears. Set the password following

3-15
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the screen instruction and click “Create password”.

8) Set the
password
following
the screen
instruction.

S, o Comorud Paned & Uzer Accourer and Famiy Safery » User Accoores  fby [] Somr (i P )

SAaken changus to your user sccount

L

& &
4
.

7

10) Confirm that “Password protected”
is indicated and close “User
accounts” screen.

6. Setting File Export Destination

Open the basic set-up screen described at the beginning of Chapter 3

Basic Set-up. Open “File export destination tab”. Press = *  to add

a new destination.
| sasicgetoe & ]

Top  Basic Satngs

<Top ot asen Sacing
o
B etware

E Istumant USH Pant

£ FleEpen
@ Syninm
i

B Tounes af Partarmanss

[ Avoutinstiumant

“Path to shared folder” entry screen appears. Enter the following in this
screen.
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11192.168.0.2/AABBCC

In the position AABBCC, enter the name of the shared folder shared at

the step 3 Folder sharing. In this example, enter
“//192.168.0.2/UH5300Data” because the folder named as
“UH5300Data” was created.

" 2)Enter //192.168.0.2/AABBCC in the path
o to the shared folder (AABBCC is the
“Ehare folder: share", Pleasa input name of the shared folder).

“iimypecishare”, When specifying by
an IP address,
Please input "//192.168.100.10/shara"

UserlD

Password

As UserID, enter the user account that was noted at the step, “5.
Confirmation of setting for user account and login password”. As
Password, enter the password used for the login to Windows or the
password set at the step, “5. Confirmation of setting for user account
and login password”. After entry, click “Test”".

Shared Foider Path

[1152168.0 20H530000t J 3) As UserlD, enter the user account that

Share tokder: sharan, Pleass input was noted at the step, “5. Confirmation of

e i r ApaCL YN Y setting for user account and login

Pleasa input "/7192.168.100.10/share™ paSSWOI‘d". In th|S example, nUVH was

{wm entered

{ — 4) As Password, enter the password used
ok Canca for the login to Windows or the password

set at the step, “5. Confirmation of setting
for user account and login password”.

5) Click “Test".

When settings are correct, “Succeeded” is indicated. Click “OK”". If an
error is indicated, check again for the correctness of the setting

entries.

Completed successiully

™~ 6) Click “OK”.
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Click “Setting”. When “Completed Successfully” appears, click “OK”;
and move to the top screen. By this, setting the file export destination
is complete.

EdR eacn detig patasute

B — e
Nt

2 = Faih Usaeit)

B = et U Per

@ Sywinm

B crawh

Talennes of Pertomance

[ rooutinstrument

7) Click “Setting apply”.

Completed successiully
8) Click ‘0K
7. Saving Data of CSV Format and PNG Format

To save data of CSV format and PNG format in the shared folder in

the personal computer, press [Create CVS file button] or
i

; [Create PNG file button] on the “Data confirmation” screen.
“File export destination” screen appears. Select the shared folder
created just before and enter the file name.

-

1) Select the shared folder created.

. The light-blue colored part is the
| _Instument USH Port i i
{ /1921680 2UH5300046a selected export destination.
Export Cancel \ 2) Enter the file name. In this
example, “Sample a” was
entered.

After setting, press “Export”. On completion of the saving, “File is
saved” appears. Press “OK”.

I=

Export
Instrument USB Port
11192.168.0 2/UH5300Data

| Sample a|

Export Cancel

3) Press “Export”.
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OK

4) Click “OK”.

Open the shared folder on Windows. Confirm that the file has been

created.

L. Computer » ENGIC)H » UMS300Dsta

A BT B

ugaize

W Favornes
B Oeunep
& Downlasdc
S Recent Plates

54 Libraries
Y DBecurments
of) Music
il Pictures
B videss

ol Homegioup

% Compurer
B

Inciuge m ibrasy »

. Sample 2.c0v

Lnmewith v - Bum

Tiew toider = A @

j ;uwm sate TR Shared

\

5) File was created.
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b. Saving in Personal Computer (connection to network through routers)

The following explains an example of settings in the saving of the
measurement data in the personal computer.

UH5300VFD

Personal

computer _ .

Router

1. Starting Up Instrument

2. Creating Folder

3. Folder Sharing

4. Verification of Shared Folder

5. Confirmation of Settings of User Account and Login Password
For procedures in operations from 1. Starting up instrument to 5.
Confirmation of settings of user account and login password, use the
same procedures and settings described in Section 3.4.1 Example of
file export destination setting, a. Saving in personal computer (for
one-to-one connection between instrument and personal computer).

6. Verification of IP Address of Personal Computer
Setting the file export destination needs IP address of the personal
computer. In this operation, IP address of the personal computer is

verified. First, press “Start button” of Windows, next click “All
programs”, and then click “Accessories”.

2) Click “All programs”.

1) Click “Start” button.
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Computer

e 3) Click “Accessories”.

Actessories

Devices and Printess
Canaon Unilities
Garmes Dictudi
Maintenance

Microsoft Cifice

Aovesones

B Command Prompt

4) Click “Command prompt”.

B Connectto s Projéctor
| Getting Started
) Math Input #and
Noteped
Paint b
% Hemnote Desktup Cunnectron
T Run | sl
% Snipping Toci
1 Sound Recorder
Sticky Hotes
i) Sync Center

Control Panel

Devices snd Printers
4 Windows Exglarer

& Windows Mobility Center
2 WondPad

Default Programs.

Eae of Access

“Command prompt” screen opens. Then, enter ipconfig and then
press ENTER key on the keyboard.

11
£t Corporation. ALl vights reserved.

5) Enter ipconfig.
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poration. A1l eights recerved.

The construction of Windows IP is displayed. Take notes IPv4
address in the displayed items. After taking note, close “Command
prompt” screen.

yaifAbt:d41ck12

7) Take notes IPv4 address. In this
example, note “192.168.11.6". After
noted, close “Command prompt”.
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7. File Export

Open the basic set-up screen described at the beginning of Chapter 3

Basic Set-up. Open “File Export tab”. Press =~ to add a new
destination.

Basic Setiings <=

Top . Basic Sattgs

<Tap

E 0ath eTIng BArAmEter

[F] cescrophotcestn
Fie Expon . S
B totwon

Path UseniD

B) s ————

B sysem
o

Takeance of Perfommance

) soout inssumen:

1) Click this.

“Path to shared folder” entry screen appears. Enter the following on this
screen.

IIXXX XXX X XXX/AABBCC

In the position XXX XXX.X.XXX, enter IPv4 address that was noted at
the step 6. Verification of IP address of personal computer.

In the position AABBCC, enter the name of the shared folder shared at
the step 3. Folder sharing. In this example, enter
“//192.168.11.6/UH5300Data” because IPv4 address was indicated as
“192.168.11.6” and the folder named as “UH5300Data” was created.

[ Shared Folas.Ba . i 2) Enter
; ' :3’ JIXXX XXX X XXX/AABBCC

In "Host name: mype”

“Share folder: share™, Please input In the path tO the Shared folder.

S ot (XXX XXXIXIXXX: IPv4 address of
Please input "/1192.168.100.10/shara™ pe I‘SO n al CO m pute r)

M0 (AABBCC: Name of shared folder)

Password

oK Test Cancel
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As UserID, enter the user account that was noted at the step, “5.
Confirmation of setting for user account and login password”. As
Password, enter the password used for the login to Windows or the
password set at the step, “5. Confirmation of setting for user account
and login password”. After entry, click “Test".

Shared Folder Path

(192.168. 1. BR300t ' 3) As UserlD, enter the user account that
il B L was noted at the step, “5. Confirmation of
A Lol setting for user account and login
Please input "/M02.168.100.10/share”™ paSSWOI‘d”. In thls example, “UV” was
entered.
|
I — 4) As Password, enter the password used
| Cancal for the login to Windows or the password

set at the step, “5. Confirmation of setting
for user account and login password”.

5) Click “Test".

When settings are correct, “Completed successfully” is indicated.
Click “OK". If an error is indicated, check again for the correctness of
the setting entries.

Completed swooesshully

6) Click “OK”.

Click “Setting”. When “Completed successfully” appears, click “OK?”;
and move to the top screen. By this, setting the file export destination
is complete.

Basic Setiings

Top | Basic Sutigs
<Tap

Spactropheteautar
B totwon
B save

File Export Edit

B sysem
st
Takeance of Perfommance

) soout inssumen:

7) Click “Setting”.

Completed swcoessiully

8) Click “OK".

3-24
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NOTE: If the power supply to the router becomes OFF or when the
router was replaced, perform again the operation specified
in the steps 6. Verification of IP address of personal
computer and 7. Setting file export destination.

8. Saving Data of CSV Format and PNG Format

For saving data of CSV format and PNG format, operate in the same
manner as described in Section 3.4.1 Example of file export
destination setting, a. Saving in personal computer (for one-to-one
connection between instrument and personal computer).
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3.5 System

This section describes the language setting and the screen
coloration.

Basic Setlings

System Setting

Language, B English )
ooy Date and Time Setting Exscuse
5| Grapn
P—— .

B roterunce ot Furtormance

BB avout msmrument

Fig. 3-9 System Tab
3.5.1 Language, &
With this procedure, the language on the screen is selected.

Table 3-10 Setting Language Selection

Setting item Description
Language, English: Screen indicates in English
EL B A:E: Screen indicates in Japanese

After the changing of the settings, always press = stn  [Setting
apply button] to verify that the confirmation screen appears indicating
that settings were applied.

3.5.2 Date and Time Setting

With this procedure, time is set. To set time, press Execute
[Execute button] and set the present time.

After the changing of the settings, always press = Setne [Setting
apply button] to verify that the confirmation screen appears indicating
that settings were applied.
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3.5.3 Color Scheme

With this procedure, the coloration of the screen is selected. The
screen base color can be determined either black or white. The initial

setting is the white base. Fig. 3-10 shows a black base screen. Use
preferred coloration.

Table 3-11 Setting Color Scheme

Setting item Description
Color This sets screen coloration. The initial setting is white.
Scheme White: Screen is set to a white based screen.

Black: Screen is set to a black based screen.

Date and Time Satting

Color Scheme

Fig. 3-10 Black Based Screen

After the changing of the settings, always press = Stin  [Setting
apply button] to verify that the confirmation screen appears indicating
that settings were applied.
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3.6 Graph
This section describes setting details for graphing: colors and line
thicknesses of the calibration curve and the spectrum, gridlines
intervals for the vertical and horizontal axes, and whether to hide
gridlines.
B seectopnciomenr e e
H Matwerk
Save Gridline Wide m Marraw Nor-dimptay
5 Filu Expost
e v o W awE T G e ©
Tolerance of Performance 3:"" . WFFo0 &f:lh Mudium &
ﬁ Ancut Inslrument _
5;"" . FOOSI00 I;r‘;" Medium
uc:lor FFFFFDO ﬂnl;lh Medium O
Calor WO Line Mediun O
0s Width
Color wem ~— Line
Fig. 3-11 Graph Tab
3.6.1 Gridline

With this procedure, details for graphing: colors and line thicknesses
of the calibration curve and the spectrum, gridline intervals for the
vertical and horizontal axes, and whether to hide gridlines, are
specified.

Table 3-12 Gridline

Setting item Description

Gridline These set particulars for displaying gridlines on the

graph. The initial setting is Standard.

Wide: Interval of gridlines is wider.

Standard: Interval of gridlines is generally accepted
distance.

Narrow: Interval of gridline is narrower.

Hide: Gridline is not displayed.

After the changing of the settings, always press — [Setting

apply button] to verify that the confirmation screen appears indicating
that settings were applied.
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3.6.2 Spectral Color

With this procedure, the spectrum color can be specified. Color
selection is available optionally from 10 colors: Color 01, Color 02, ...
Color 10. When spectra are overwritten, colors will be overwritten in
the numerical order of the color numbers.

When setting change is desired, press the change-desired color
number. This pressing displays a menu of 10 colors on the screen as
shown in Fig. 3-12. Select a preferred color from displayed colors.

B seociropboromuter Graph —
=

save Gridline Wide Warow Mol
R Spectral Color  Color

Systom Mine Width 01 bt SR
5 i

f raph

Toleranca of Performance g;!w . e ﬂ:m —
n Abatsl Instnment ﬂc;wr . L 3'::"1 —
&W FFFFFI0 I@T;m g
ncﬁnlor ROUFFFF w‘:m o B
oc:ior . FFEOOFE ﬁn’;m s

Fig. 3-12 Color Selection

After the changing of the settings, always press = *"%  [Setting
apply button] to verify that the confirmation screen appears indicating
that settings were applied.
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3.6.3 Line Width

With this procedure, the line thicknesses of the calibration curve and
the spectrum can be changed. Press the button on the right side of
the line thickness. This pressing displays a menu of line thicknesses:
a thin line, a standard thickness line, and a thick line as shown in Fig.
3-13. Select a preferred line thickness.

[ seoctrophoromater Graph § Fing
= Medium L
- Gridline Wide
Save Heavy
5 Flle Expart e
Speciral Color  Color —— <
Systom Winawiath 01 0 widtn  Memm &
5 ow | Color i UM
! o
! Tokeranca of Performonce ki Mo
Abatst Instniment Color Line .
a8 b [l ovecco Wigt e ©
Calor - Line -
FFFFO0 Mot
04 . Width (Radt
Color = Line -
s HOOFFFF Wig | Medum O
Color o Line o
6 | BT Wit | Medum ©

Fig. 3-13 Line Thickness Selection

After the changing of the settings, always press = sttina  [Setting
apply button] to verify that the confirmation screen appears indicating
that settings were applied.
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3.7 Tolerance of Performance

With this tolerance of performance tab, the acceptable level of the
tolerance of performance in the verification of instrument performance
is specified. Refer to Chapter 6 Performance Check for details of the
performance verification.

Talerance of Performance Satting

E Save WL Acrrmcyn # - 03 +
S File Expart WL Plspmtataitytrv) * - 014

s Lot MM At . - 0.0001 4

0.0008 +

00005 4+

03 4
WL pasatats by, e - =) Be

ettt o & 02 4+

Fig. 3-14 Tolerance of Performance Tab

When the tolerance change is desired, press numerical values of the
change-desired item and enter new values. Initial values and
acceptable range of change for them are listed in Table 3-13.

NOTE: If the acceptable level of the tolerance of performance in the
verification of instrument performance is set to a severe
value in providing a standard operational procedure (SOP)
or similar instructions, a frequent maintenance operation will
be required. In contrast, setting to a lax value will cause the
verification to be meaningless. This means that the reliability
of the measurement will become low, leading to increased
possibility of having wrong results. Therefore, verification
criteria should be properly determined in conformity with
each of the purposes of tests and analyses. That is, the
tolerance needs to be set to an appropriate range according
to the purpose of use.
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Table 3-13 Setting Tolerance of Performance

Setting item Description
WL accuracy | Initial value: +0.3 nm

Settable range: #(0.3 to 1.0) nm
WL Initial value: +0.1 nm
repeatability Settable range: £(0.1 to 1.0) nm
Noise level Initial value: 0.0001 Abs

Settable range: 0.0001 to 0.0100 Abs
Baseline Initial value: +0.0009 Abs
flatness Settable range: £(0.0009 to 0.0100) Abs
Baseline Initial value: 0.0005 Abs
stability Settable range: 0.0005 to 0.0100 Abs
WL accuracy | Initial value: 0.3 nm
(Hg lamp) Settable range: 0.3t0 1.0 nm
WL Initial value: 0.1 nm
repeatability Settable range: £(0.1 to 1.0) nm
Resolution Initial value: 1.0£0.2 nm

Settable range

: 1.0£(0.2 t0 1.0) nm

After the changing of the settings, always press

apply button]

to verify that the confirmation screen appears indicating

that settings were applied.

Setting

[Setting
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3.8 About Instrument

This section describes tabs related to the instrument. Names of units
of the instrument, the manufacturing number, and the software
program number can be confirmed.

Salest b,
it agch Laking paramesss

About Instrument
[
UHS300 Spectrophatometes
Save -
W Rame. 2012,2613.
E File Export Al Rights Aessrosd
B systom SERIAL No.  boog.ant
B crpn (CPU1)Program No.  3J15300-00
Tolerance of Performance (CPUZ)Program No,  3/15310-020M02-20130425-1724

Fig. 3-15 About Instrument Tab
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4 FIRST-TIME MEASUREMENT

4.1 What the Product Can Do

Quantifying the
Concentration of
Solution

Measuring absorbance/
transmittance

Measuring nucleic
acids

Measuring spectra

Time scanning

Conducting monitored
measurement

The Product can measure the level of absorbance of a solution and
guantify the concentration of the solution using the measured absorbance.

| want to automatically make = 4.2.1 Quantifying the
continuous measurement. Concentration of Solution
| want to measure samples one by = 4.3.1 Quantifying the
one. Concentration of Solution

The Product can measure absorbance and transmittance of a solution. Up
to six wavelengths can be measured.

| want to automatically make = 4.2.2 Measuring
continuous measurement. Absorbance/Transmittance
| want to measure samples one by = 4.3.2 Measuring
one. Absorbance/Transmittance

The Product can measure absorbance of a sample nucleic acid (230 nm,
260 nm, 280 nm, 320 nm) and calculate purity, concentration, protein
concentration, etc. of the nucleic acid from the absorbance ratio
(A260/A280, A260/A230).

| want to automatically make = 4.2.3 Measuring Nucleic Acid
continuous measurement. Specimens
| want to measure samples one by = 4.3.3 Measuring Nucleic Acid
one. Specimens

The Product can measure absorption spectra or transmission spectra of a
sample.

| want to automatically measure = 4.2.4 Measuring Spectra
spectra after baseline correction.

| want to measure samples one by = 4.3.4 Measuring Spectra

one.

The Product can conduct time scanning of absorbance or transmittance of
a sample at a specific wavelength.
= 4.3.5 Time Scanning

The Product can measure absorbance or transmittance of a sample at a
specific wavelength.
= 4.3.6 Conducting Monitored
Measurement

A\ CAUTION
Fatigue due to Long Hours of Operation

In operating the instrument watching the display, a
long hour watching in the same posture can build up
fatigue in the eyes or body. For your health, when
operating the instrument for long hours, take a
break 10 to 15 minutes every hour or so to rest your
eyes and body.
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4.2 Automatic Continuous Measurement (6 Cell Auto Mode)

Up to six samples’ can be measured (* excluding spectral
measurement but autozero samples included).

Zero correction of absorbance or baseline correction using the position
of Cell A can be made.

Quantifying the Concentration of Solution = 421

Preparing calibration curve and quantifying

the concentration of an unknown sample = 421

Inputting calibration curve factors and

guantifying the concentration of

an unknown specimen using the input factors = 421
Measuring absorbance/transmittance = 4.2.2
Measuring nucleic acids = 4.2.3
Measuring spectra = 424
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4.2.1 Quantifying the Concentration of Solution
This function is used to prepare the calibration curve and quantify the
concentration of an unknown specimen or input clibration curve
factors to quantify the concentration.

1. Starting Up the Product

Start up this product. (For the start-up procedure, see 2.2 “Starting
Up and Shutting Down Instrument”.)

2. Setting Measurement Conditions

(1) Press [measurement button] icon in the top page (Fig. 4-1).

Fig. 4-1 Top Window

(2) Measurement Menu window (Fig. 4-2) will then be displayed. In
order to set conditions for concentration measurement, press
6 [concentration button] icon.
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Fig. 4-2 Measurement Menu Window
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3. Setting Sample Conditions

(2) Presslim [sample tab] to set sample conditions.

(2) The sample conditions window (Fig. 4-3) will be shown.

[P T T—— - STD Measuremsal =

i1 Sampie
B Mensurement

Sample

B caiibrstion curve Sample Name  Bampls
——— -

& Cal
& sutistics ([l
@ v
ﬁ Eantral iam
Frint

Fig. 4-3 Sample Tab

(3) Set sample conditions. See Table 4-1 for parameters.
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Table 4-1 Parameters for Setting Sample Conditions

Setting Item

Description

Sample
Name

Sample names can be input in two-byte or one-bype
English character fonts. The largest number of characters
inputtable is 20 in one-byte English character fonts.
Sample names input here will be printed in the field of
"Sample Name" of the report.

Replicate
Measurement

Choose whether measurement will be repeatedly made or
not.

ON: Measurement will be repeatedly made.

OFF: No measurement will be repeatedly made.

Number of
repetition

This will be shown when repeated measurement is ON. Set
the number of samples that will be measured repeatedly.
Any number from 2 to 5 can be set.

Statistics

Select whether or not statistical operation will be
conducted.

ON: Statistical operation will be conducted.

OFF: No statistical operation will be conducted.
In statistical operation processing, mean value (MEAN),
standard deviation (SD), and relative standard deviation
(RSD) will be calculated for the quantified value of a
sample according to the following equations. This
calculation will be conducted for every operand (N) set in
the following item.

[Mean value]
N

2%

MEAN = =
N

(N = operand)
[Standard deviation]

SD = (ij_(zsz/N

N-1

(N = operand)

[Relative standard deviation]

RSD = _SD_ x100
MEAN

Operand

This will be shown when statistical operation is ON. Set the
number of samples for which statistical operation will be
conducted. Any number from 2 to 100 can be set. When 3 is
set for operand, statistical operation will be conducted three
samples at a time.

When repeated measurement is ON and statistical operation
is ON, the operand will not be shown. In this case, statistical
operation will be conducted to match the number of
repetition.
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4. Setting Measurement Conditions

Ve vy

(1) Press Ea®¥3 [measurement tab] to set measurement conditions.

(2) The sample conditions window (Fig. 4-4) will be shown. Then set
the number of wavelength, wavelength and initial delay. See
Table 4-2 and Commentary 4-1 for the details of each parameter.

< Hmssuraeient Maru ey

e s watting peresstis
[l s

STD Messuremenl >

Measurement

Me=ssyremen: ]

B catiration curve Number of WL - 2 3

Calilration Curve Dala WL1{nm) Y 5200 +
@ oo

ﬂ Ayt Initial Delay(s) - o o+
ﬁ Cantrol iam
Frint

Fig. 4-4 Measurement Tab
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Table 4-2 Parameters for Setting Measurement Conditions

Setting Item

Description

Number of
WL

Set the number of wavelengths to be used for
measurement. Usually set one for the number of
wavelength. When deducting background absorption, set
2o0r3.

(= See Commentary 4-1 for setting conditions in detail.)

WL 1 (nm) to
WL 3 (hm)

Input the wavelength to measure.
Set any value at an interval of 0.1 nm between 190.0 and
1100.0 nm.
Case of 1 for the number of wavelength:
Input the wavelength to measure in
Wavelength 1.
Case of 2 for the number of wavelength:
Input in Wavelength 1 the wavelength that
produces the absorption attributable to the
background.
Input in Wavelength 2 the wavelength that
produces the absorption attributable to the
quantified substance. The value to be
input in Wavelength 1 and 2 should be
Wavelength 1 > Wavelength 2.
Case of 3 for the number of wavelength:
Input in Wavelength 1 and 3 the
wavelength that produces the absorption
attributable to the background. Input in
Wavelength 2 the wavelength that
produces the absorption attributable to the
quantified substance. Howver, be sure to
make Wavelength 1> 2 > 3 when values
are input.

Initial Delay

()

Prior to measuring, press [start button] icon, wait for
the time set here and start measurement. Any value at an
inteval of 1 second can be input between 0 to 9999
seconds.

This setting is used when you want to start measurement
after the passage of a certain duration of time such as
when you want to measure a specimen after returning the
temperature of the specimen to room temperature or
when you want to start measurement after completing the
reaction. Input 0 when you don't make any special setting.
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Commentary 4-1 Setting Wavelength Number

Number of
WL

Setting

1

Most widely used method. Set a wavelength to WL1 to prepare the calibration curve
from the obtained absorbance A and calculate the concentration of an unknown
specimen.

A=A(Q)

Absorbance

WL
Wavelength
Absorption spectra of unknown specimen

It is effective when the background exists evenly for the wavelength. Set in WL2 the
wavelength that obtains absorption attributable to a substance to be quantified and set in
WL1 the wavelength that obtains absorption attributable to the background. When the
obtained absorbance is A(2) and A(1), respectively, calcualte A from the following
equation, prepare the calibration curve from that value and calculate the concentration of
the unknown specimen.

A=A(2)-A(1)

Absorbance

WL2 WL
Wavelength
Absorption spectra of unknown specimen

It is effective when turbidity occurs to the specimen or when the background slantingly
occurs. When absorbance at three wavelengths is A(1), A(2), and A(3) respectively,
calcualte A using the following equation, prepare the calibration curve and calculate the

concentration of the unknown specimen.

A= AQ2)- (WLL1-WL2) x A(3) + (WL2-WL3) x A(1)
- WL1-WL3

(Where WL1>WL2>WL3)
A(2)

Absorbance

wL3 W2 WLl
Wavelength
Absorption spectra of unknown specimen
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Setting Calibration Curve Conditions

(1) Press [calibration curve tab] to set calibration curve
conditions.

(2) Then the calibration curve window (Fig. 4-5) will be shown.

STD Messurement >

[ilE] samen

B wonsuremen

—

Calipration Curve

Calibration Curve Data Plot of Repilcate il m
@ oo
- Tvough 2ar o
©
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Print,

MNumber of Decimal Places

of CONC i

0 ooo. 100.000
COMNC MinMax

Fig. 4-5 Calibration Curve Conditions Window

(3) Set calibration curve conditions. See Table 4-3 for the details of
the parameters. See Commentary 4-2 and 4-3 for the calculation
method of the regression equation of the calibration curve.
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Table 4-3 Parameters for Setting Calibration Curve Conditions

Setting Iltem Description
Calibration Select one of the following five types of method to
Curve Type calculate the concentration of an unknown specimen.

[When the calibration curve condition is Conc = f(Abs)]
(8) Linear straight line
Measure a standard and prepare the calibration
curve. Quantify an unknown specimen using the
calibration curve of a linear approximation straight
line. The calibration curve equation is written as
follows:

X:A1y+A0

Where x: quantified value of an unknown
specimen
y: absorbance of an unknown specimen
(measurement result)

(b) Quadratic curve
Measure a standard to prepare the calibration curve.
Quantify an unknown specimen using the calibration
curve of a quadratic approximation curve. The
calibration curve equation is written as follows:

X=Azy +A1y+A,

Where x: quantified value of an unknown
specimen
y: absorbance of an unknown specimen
(measurement result)

(c) Linear coefficient
Prepare the calibration curve in the form of linear
approximate straight line from the calibration curve
equation and factor of the known standard. Input the
slope and intercept of the calibration curve and
calculate the concentration of an unknown specimen
based on its factor. This method is used when the
concentration is calculated based on the literature or
the data of the calibration curves measured with
other equipment or when you want to measure the
concentration by multiplying absorbance by the
factor using molar absorptivity or specific
absorbance.

X=A1y+A,

Where x: quantified value of an unknown
specimen
y: absorbance of an unknown specimen
(measurement result)
Ag, Al input value
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(cont'd)

Setting Item

Description

(d) Quadratic coefficient
Prepare the calibration curve in the form of quadratic
approximation curve from the calibration curve
equation of a known standard specimen and its
factor. Input the slope and intercept of the calibration
curve and calculate the concentration of an unknown
specimen based on its factor.

X=Ay+A1y+A,

Where x: quantified value of an unknown
specimen
y: absorbance of an unknown specimen
(measurement result)
Ao, A1 A, input value

(e) Polygonal line
It is a calibration curve that represents as a linear
graph a standard specimen based on the
measurement or the input data.

Abs
STD3 Extend the immediately

preceding straight line
where the measurement
range is exceeded.

Max. no. of standard: 20

STD1

7]’ Conc

NOTE: The right calibration curve can be prepared
when the photometric value monotonously
increases or decreases relative to the
concentration value. For a monotonous
increase, the calibration curve that is drawn
is that with Standard 1 (STD1) as the datum.
For a monotonous decrease, the calibration
curve to be drawn is one with STD1 and
STDS plotted on the photometric value axis
and the concentration axis, respectively.
This example is a case with 5 set for the
number of standards.
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(cont'd)

Setting Item

Description

STD5
STD4

Abs STD3
STD2

STD1

Conc
Monotonously rising calibration curve

Monotonously falling calibration curve

[When the calibration curve condition is Abs = f(Conc)]
(&) Linear straight line
Measure a standard and prepare the calibration
curve. Quantify an unknown specimen using the
calibration curve of a linear approximation straight
line. The calibration curve equation is written as
follows:

Yy :A1X+A0

Where x: quantified value of an unknown
specimen
y: absorbance of an unknown specimen
(measurement result)

(b) Quadratic curve
Measure a standard to prepare the calibration curve.
Quantify an unknown specimen using the calibration
curve of a quadratic approximation curve. The
calibration curve equation is written as follows:

y:A2X2+A1X+A0

Where x: quantified value of an unknown
specimen
y: absorbance of an unknown specimen
(measurement result)
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(cont'd)

Setting Item

Description

(c) Inputting linear coefficient
Prepare the calibration curve in the form of linear
approximate straight line from the calibration curve
equation and factor of the known standard. Input the
slope and intercept of the calibration curve and
calculate the concentration of an unknown specimen
based on its factor. This method is used when the
concentration is calculated based on the literature or
the data of the calibration curves measured with
other equipment or when you want to measure the
concentration by multiplying absorbance by the
factor using molar absorptivity or specific
absorbance.

y=A1X+A

Where x: quantified value of an unknown
specimen
y: absorbance of an unknown specimen
(measurement result)

Aq, Ay input value

(d) Inputting quadratic coefficient
Prepare the calibration curve in the form of quadratic
approximation curve from the calibration curve
equation of a known standard specimen and its
factor. Input the slope and intercept of the calibration
curve and calculate the concentration of an unknown
specimen based on its factor.

y:A2X2+A1X+A0

Where x: quantified value of an unknown
specimen
y: absorbance of an unknown specimen
(measurement result)
Ao, A1 Ay input value

(e) Polygonal line
It is a calibration curve that represents as a linear
graph a standard specimen based on the
measurement or the input data.
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(cont'd)

Setting Item

Description

STD6 STD7

Abs
Extend the immediately

preceding straight line
where the measurement
range is exceeded.

Max. no. of standard: 20

STD1

7[ Conc

NOTE: The right calibration curve can be prepared
when the photometric value monotonously
increases or decreases relative to the
concentration value. For a monotonous
increase, the calibration curve that is drawn
is that with Standard 1 (STD1) as the datum.
For a monotonous decrease, the calibration
curve to be drawn is one with STD1 and
STDS5 plotted on the photometric value axis
and the concentration axis, respectively.
This example is a case with 5 set for the
number of standards.

STD5
STD4

Abs STD3
STD2

STD1

Conc
Monotonously rising calibration curve

Monotonously falling calibration curve
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(cont'd)
Setting Item Description
Plot of Select the plotting method when repeated measurement
Replicate is selected for standard measurement.

Mean value: When STD of the same concentration is
measured a few times, the mean value of
repeatedly measured absorbances is
shown on the calibration curve.

Total score: All measured absorbance values are
shown on the calibration curve.

Through Zero | Choose preparation of either the calibration curve that
passes through zero (point of zero concentration or zero
absorbance) or the calibration curve that doesn't pass
through zero.
ON: Prepare the calibration curve that passes through
zero.
OFF: Prepare the calibration curve that doesn't pass
through zero.
With through zero ON, regression analysis with the
intercept of the calibration curve being zero will be
conducted. With through zero OFF, regression analysis
will be conducted with the calibration curve having an
intercept.
See Commentary 4-2 and 4-3 for calculation of the
regression equations.
See Commentary 4-4 and 4-5 for the details of usage.

CONC Unit An arbitary unit of concentration can be selected and
input (such as mg/L, %, mol/l, or M).

If the list does not contain a unit you want to use, you can
select the unit you want and input it.

Number of Select the number of decimals to be shown for the
Decimal maximum or minimum of concentration, standard
Places of concentration data, or sample concentration data.
CONC Any value from 0 to 4 can be selected.

CONC Max When the quantification result exceeds the set value, "H"
will be printed beside the quantification result. This is
used to simply check if the quantified value is in the
normal range of concentration.

Any value from 0 to 9999 can be selected.

CONC Min When the quantification result falls under the set value,
"L" will be printed beside the quantification result. This is
used to simply check if the quantified value is in the
normal range of concentration.

Any value from 0 to 9999 can be selected.
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Commentary 4-2 Calculation of Regression Equation (when Abs =f (Conc.))

Calibration
curve
equation for
system
conditions

Through Zero ON

Through Zero OFF

Abs = f(Conc.)

Case of linear straight line
Regression equation: y = Al+x

g 2 Yn
2%

Case of quadratic curve
Regression equation: y = A2:x + Al*x

L xy,)- (% k)
Ex T -(Ex ) Zx?)

(ExySE Xy %)
%2 x)-(Ex S

Case of linear straight line
Regression equation: y = Al*x + A0

o 20 A2 y)- (0 )(ny
SIS

Case of quadratic curve
Regression equation: y = A2:x% + Al*x + AO
$(X2Y)-5(XX)—S(XY)-5(xx?)
S(xX)-5(x 2% ?)-{s(xx ?)f
S(XY)-S(x2x?)-5(x2y)-s(xx?)
S(xX)-5(x 2% ?)-{s(xx ?)f

2
A0 VN X1
n n n

A2 =

Al=

Where

T x, (Z J
)= Sy, - (Zx)(Zyn)
2xX2x ‘)

x: Concentration of standard sample
y: Measured absorbance of the standard sample
n: No. of standard samples

4-17
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Commentary 4-3 Calculation of Regression Equation (when Conc. =f (Abs))

Calibration
curve
equation for
system
conditions

Through zero ON

Through zero OFF

Conc. = f(Abs)

Case of linear straight line
Regression equation: x = Al-y

Ve Zynxzn
pR7

Case of quadratic curve
Regression equation: x = A2-y* + Al+y

o (2 Sy )- (v, v %)
Cyv S -Ev Iy’

e o )2y -y v’
vy &S

Case of linear straight line
Regression equation: x = Al+y +A0

po= Z0 S 0= Xy
SEREA]

pg N yax )= Zvn)(Z )
(v, )- (. )

Case of quadratic curve
Regression equation: x = A2-y” + Al+y + A0

S(¥ 2vx)-s(YY)—-S(¥x)-s(vy?)
S(vy)-s(v2y?)—{s(rv?)?
S(YX)-S(Y2v?)-s(v2x)-s(yv?)
S(vy)-s(v2y2)—{s(rv?)?

2
0-Th Tl X
n n n

A2 =

Al =

Where

Zyn (Zyn)
s(yx)=>"y, _%ZX)
s(rv?)=3y,’ - (Zy”)(zy“z)
s(v2x)=>"y,? n_(zyn (X x.)

( Zyn (Zyn )

x: Concentration of standard sample
y: Measured absorbance of the standard sample
n: No. of standard samples
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6. Setting Calibration Curve Data

(1) Press [calibration Curve Data tab] to set the calibration
curve data.

[Calibration curve conditions - calibration curve type: linear straight
line, quadratic curve, and broken line]

(1) Calibration curve data window (calibration curve type: linear
straight line, quadratic curve, and broken line) (Fig. 4-6) will be
shown.

< Mmasuremant Weau R STD Mensremeat >

Sampla
n Calibration Curve Data
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stam
@~ =- 10000 + b= = ey
ﬁ Conteol am
Frint Seiting
s ) 0000 +
5TD2 - 10.000  +
STD3 - 20000 +
STD4 - 0000 4+

Fig. 4-6 Calibration Curve Data Window
(Calibration Curve Type:
Linear Straight Line, Quadratic Curve,
and Broken Line)

(2) Input the number of standard samples. Any value between 1 and
20 can be input.

(3) Set the concentration series input.
See Table 4-4 for each item. After completing inputting in a and b,
press the item in which the setting is to be reflected.
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Table 4-4 Simple Input of Concentration Series

Simple input | OFF: Manually input the concentration of the standard

of STD sample.

CONC Series | ON: The standard concentration, calculated using the
conversion equation, STD N (concentration) =
a(N-1)+b will be input.

* N should be the number of the subject standard
samples.

a: The interval of set concentration of the standard

samples

b: The starting concentration of the standard samples

[Calibration curve conditions - calibration curve type: linear coefficient
and quadratic coefficient]

(1) Calibration curve data window (calibration curve type: linear
coefficient and quadratic coefficient) (Fig. 4-7) will be shown.

Tep  Messinamanl Marn  Megsurement Farametsr

= Measutermart Manu

Samile MaasLiremenl >

m = Calibeation Curve Data
B messurement

. P — Calibration Curve Factor A1 = 1.0000 +

AD = 0.0000" 4

Fig. 4-7 Calibration Curve Data Window
(Calibration Curve Type: Linear Coefficient
and Quadratic Coefficient)

(2) Input each calibration curve factor. Inputtable factors will be any
value between 0.0000 and £ 99999 in five effective digits. For the
details of setting calibration curve factors, see Table 4-5 and 4-6.
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Table 4-5 Setting Calibration Curve Factors
(Example for Linear Coefficient)

[Ordinary method of use]
Calibration curve equation
for system conditions
ABS = f(CONC)

Calibration curve equation
for system conditions
CONC = f(ABS)

Calculation Absorbance = Concentration =

equation Al x concentration + AQ Al x absorbance + A0
Concentration =
(absorbance - A0)/Al

Use the

coefficients Abs Conc

of calibration | (Y axis) (Y axis)

curves Conc (X axis) Abs (X axis)

aIrea.dy Input the following values Input the following values

acquired by

the Al: value of the slant Al: value of the slant

. AO: value of Y intercept AO: value of Y intercept

equipment or

literature when absqrbance and when abSOI"bance and

data. concentration are plotted for | concentration are plotted
Y axis and X axis, for Y axis and X axis,
respectively. respectively.

Use When When

specific molar absorbance molar absorbance

absorptivity. | coefficients € (M*cm™) coefficients € (M™cm™)
light path length of cell L light path length of cell L
(cm)and (cm) and
concentration C (uM), concentration C (uM),
absorbance = ¢CL/1000 absorbance = ¢CL/1000
Then, when concentraiton C | Then, when concentraiton
is calculated, input C is calculated, input
A1: €L/1000 A1: 1000/eL
A0: 0 AO: 0

Use When When

specific specific absorptivity E™ 1em specific absorptivity E™ 1em

absorptivity. | optical path length of cell L | optical path length of cell L

(cm) and

concentration C (mg/l),
absorbance =
E*1mCL/10000

Then, when concentraiton C
is calculated, input

Al: E" ¢ LI10000

AO: 0

(cm) and

concentration C (mg/l),
absorbance =
E*1enCL/10000

Then, when concentraiton C
is calculated, input

Al: 10000/E™ ;¢ L

AO: 0




421

Table 4-6 Setting Calibration Curve Factors
(Example for Quadratic Coefficient)

[Ordinary method of use]
Calibration curve equation
for system conditions
ABS = f(CONC)

Calibration curve equation
for system conditions
CONC =f(ABS)

Calculation Absorbance = Concentration =

equation A2 x concentration” + AL x | A2 x absorbance® + Al x
concentration + AO absorbance + AO

Use the

coefficients | Abs Conc /‘

of calibration | (Y axis) (Y axis)

curves Conc (X axis) Abs (X axis)

Zi:r(jji(:gd by Input the following values: Input the following values:

the A2: value of the slant A2: value of the slant

equipment or Al: value of the slant Al: value of the slant

. AO: value of Y intercept AO: value of Y intercept

literature

data. when absorbance and when absorbance and

concentration are plotted for
Y axis and X axis,
respectively.

concentration are plotted
for Y axis and X axis,
respectively.
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7. Setting 6 Cell

NOTE: When Off is the condition for 6 cell settings to be determined
when single cell holder or rectangular long cell holder is
used, the 6 cell mode will not be shown (See 3.1.2.6 Cell
Mode for details). When the auto shipper is connected, the
items of the auto shipper will be shown instead of the 6 cell
mode.

—
(1) Press c.,.!" [6 cell tab] in order to set the six cell conditions.

(2) The 6 cell conditions window (Fig. 4-8) will be shown (case of
calibration curve type: linear straight line).

STD Messuremenl >

Ext mach aniting parene
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— Autozern Al Celin

u Eystam STD Autozero ST

E Cantrol iam n
Sample Autozera OFF

Frint
Autozero Interval 1 -
Number of Sample = 0+

Fig. 4-8 6 Cell Window

(3) Select and determine each item of the 6 cell conditions. Set the 6
cell mode to "Auto." See Table 4-7 for the details of the
parameters.
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Table 4-7 Parameters for Setting Calibration Curve Conditions

Setting Item

Description

6 Cell Mode

Determine the movement of 6 cells during measurement.

Auto:

Manual:

This mode automatically rotates 6 cells, with
samples manually set to each position in
advance, and automatically conducts all
processes of measurement from autozero to
standards and samples. As the equipment has
6 cells, use of this mode is recommended
when there are many specimens to measure.

Standards and samples are measured using
one of the 6 cell positions (which may be either
from 1 to 5). Autozero can be easily conducted
by setting a solution at Cell A for autozero in
order to remove the influence of drift (shaking
of the baseline) of the equipment during
measurement. In the ordinary use, a standard
solution or a sample solution will be set at Cell
1. (See 4.3.1 Quantifying the concentration of
solution for details of the manual mode.)

Autozero

Set the method of autozero.

Cell A:

All cells:

Conduct autozero at Cell A. Measure the
autozero value of Cell A as a representative
value and record it as a correction value.

Conduct autozero for all cells. Measure
autozero values for all cells before measuring
a standard and a sample and memorize them
as correction values.

Then the individual differences of absorbance
among all cells will be corrected. This is
effective for cases where minute absorbance
differences are measured.

* See Commentary 4-4 for setting conditions in detail.
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(cont'd)
Setting Item Description
STD Select STD1 or blank for a sample to undergo autozero
Autozero (operation to adjust the absorbance to zero) at the time of
(Calibration standard measurement.
curve type: . .
shown}:)pnl STD1: When a standard is measured, set this in case a

. y sample to undergo autozero is a standard

when linear

straght line is
used)

solution (STD1) of zero concentration. Conduct
automatic autozero with STD1 when a standard
is measured. With this setting, setting of ON is
recommended for the setting of through zero for
parameters of Table 4-3 Calibration curve
conditions in order to adjust aboserbence of a
solution with zero concentration to zero.

Blank: Set this when a sample for autozero operation
during standard measurement is other than the
standard solution with zero concentration
(blank). Conduct automatic autozero with a
blank solution when a standard is measured.
Usually set OFF for through zero for parameters
of Table 3-3 Calibration curve conditions.

* See Commentary 4-5 and 4-6 for setting conditions in
detail.

Sample
Autozero

Select a sample for autozero operation during sample
measurement or select no automatic autozero operation.

ON: Select this when a sample to undergo autozero
during sample measurement is the same as that
for standard measurement. Autozero will be
automatically performed.

OFF: When OFF is selected, no automatically autozero
will be performed during sample measurement.
When autozero is performed, it should be done
manually.

* See Commentary 4-5 and 4-6 for setting conditions in
detail.

Autozero
interval

5: Autozero will be automatically performed once in
five measurements.

1: Autozero will be automatically performed for every
sample.

Number of
sample

Set the number of samples to measure. Choose a
number between 1 and 300. For repeated measurement,
select the number of samples so that the number of
sample multiplied by repetition number is 300 or under.
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Commentary 4-4 Setting Autozero Method

(Ordinary specimen)

Sample solution

Absorbance of subject substance

® T LT
i T, CELY

2 Standard solution l._::.-_l._: l._::.-_l._:
8 ) )
o} [Eds ULy
. . [l [l

a3 (1) Zero absorbance line with ey i
" [l

< autozero at Cell A o T
" [l

ti 1

0 2 CEL

1) @ ®) 4 (®) (6) ®3) 4
STD1  STDL  STD1  STDL  STD1  STDL Sample  Sample

Line of zero absorbance when autozero method (Cell A) is selected (for ordinary specimens)

When Cell A is selected for autozero method, autozero is performed at (1), and the autozero value of
Cell A will be applied to measurement with other cell positions (2 to 6). There is a slight difference in
cell absorbance among samples. Since this minute difference can often be ignored, the autozero
value of Cell A is usually chosen as the representative value and used as the correction value.

(samples with extremely small absorbance)

(O]
e Standard solution Sample solution
£
o . .
3 (1) Zero absorbance line with| | Apsorbance of subject substance
< autozero at Cell A
O Fr=-=7~~—~—fHd-—-—-~—7=r----Fm----f%&F----=3 ---
---|Solvent
cfcell -
@) 2 3 4) 5) (€) 3 4)
STD1 STD1 STD1 STD1 STD1 STD1 Sample  Sample

Line of zero absorbance when autozero method (Cell A) is selected (when absorbance of the subject
substance is small)

But when samples have small absorbance or the difference in absorbance among samples is
extremely small, it is sometime impossible to ignore the errors in absorbance among cells. In that
case, selecting "all cells" for the autozero method will perform autozero for all cells where samples
are to be measured in the initial autozero operation.
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(cont'd)

Sample solution

Standard solution

]
e Zero absorbance line with ]
S autozero at all cells Absorbance of subject substance
2 YA
o}
: o
0 I N % R -
o Corrected
value

1) @ ®3) 4 (6) (6) ®) 4
STDL  STD1  STD1  STDL  STDL  STDI Sample  Sample

Zero absorbance line when "all cells" is selected for the autozero method (when absorbance of the
subject substance is small)

When autozero is performed at all cells, the zero point unique to each cell position will be recorded.
In a series of measurements thereafter, measurement values will be calculated from the zero point

unique to each cell positon. .

autozero at Cell A. Changes in zero point attributable to the drift of the equipment will be reflected on
the zero point of all cells positions while the zero point unique to each cell position is maintained.

NOTE: When "all cells" is selected for autozero method, use the same combination of cells in a
series of measurement as that used for acquisition of autozero.
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Commentary 4-5 Setting 6 Cell Conditions When No Coloring Reagent is Used

Absorbance

Standard solution Sample solution
Subject substance Absorbance of subject substance
B B
B B
e _ Zero absorbance line with autozero at (1)
1) 2) 3 (4)
STD1 STD2 STD3 Sample

Constituents of absorbance when no coloring reagent is used. (excluding interfering substance)

Absorbance, which comes out as the result of measurement, is the summation of absorbances
attributable to various elements such as cells, solvents, coloring reagents, subject substances and
interfering substances. It means the resultant absorbance is not only the measurement result of the
subject substance.

When a calibration curve is prepared using concentration 0, 1 or 2, prepare a solution of
concentraiton 0, 1, and 2 for STD1, STD2 and STD3 respectively (as shown in (1) to (3) above).
These STD1 to 3 values contain absorbances of cells, solvents and subject substances. In reality,
the absorbance necessary for actual quantification is that attributable to the subject substance. It is
therefore necessary to reduce the contribution of the cell and solvent (autozero operation). In this
case, autozero operation should be conducted at STD1, and the calibration curve should be
prepared by measuring the absorbance of STD1 through STD3.

When quantifying a sample, use the absorbance with the contribution of the celll and solvent
eliminated and calculate the concentration of the sample. As shown in (4) above, when the
absorbance, excluding that from the cell and solvent, comes from the subject substance, the
acquired concentration will be the concentration of the subject substance. When this sample is
quantified using the automatic 6 cell mode, set the calibration curve autozero to STD1, sample
autozero to ON or OFF and through zero to ON.
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Commentary 4-6 Setting 6 Cell Conditions When Coloring Reagent is Used

Standard solution Sample
. Subject substance Absorbance of subject substance
o Coloring e
2 reagent vl :.'-'.f'$ /
I £k Lty
Ee! k] Rty
é N i bsorb I h
Zero absorbance line with autozero at (1
2 B N @
) (€] 2 3 (4)
Blank STb1  STD2  STD3 Sample
(solvent and cell)

Constituents of absorbance when coloring reagent is used (excluding interfering substance)

When a coloring reagent is used, absorbance of the cell and solvent as well as abosrbence of the
coloring reagent are included in the solution. When reducing absorbance including that of the
coloring reagent, perform autozero for the solvent of (1) in the above figure.

When quantifying a sample, use the absorbance with the contributions of the cell, solvent and
coloring reagent eliminated and calculate the concentration of the sample. As shown in (4) above,
when any absorbance, excluding the absorbances of the cell, solvent, and coloring reagent, comes
from the subject substance, the resultant concentration should be the concentration of the subject
substance. When this sample is quantified using the automatic 6 cell mode, set the calibration curve
autozero to STD1, sample autozero to ON or OFF and through zero to ON (see the measurement
conditions of D in the following table).

When the absorbene of the solution of (1) above is kept instable, it is not appropriate for the solution
of autozero operation. Therefore, use of the blank for autozero operation is recommended. In this
case, set the calibration curve autozero to blank, sample autozero to ON or OFF and through zero to

OFF.
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(1) Press [system tab] to set system conditions.

(2) The system conditions window (Fig. 4-9) will then be shown. Set
the conditions for the calibration curve regression equation
according to the guidance. See Table 4-8 for details.

E—r— S0 Mussremeat>

& s System

B wossurement

_ Calibration Curvs: cu::];:::,-;: O Abs=HCONC)
Calibration Curve Data CONC=I(Abs)
B8 eca

= Control lam

Frint

Fig. 4-9 System Conditions Window

Table 4-8 Parameters for Setting Calibration Curve Factors

Setting Item Description

Calibration Select the expression method of the calibration curve
Curve equation from either of the following two kinds:
Formula ABS = f(CONC): Calibration curve equation is

expressed as (absorbance = Al x
concentration + A0).

Usually this "ABS = f(CONC)" should
be used.

ABS =f(ABS): Calibration curve equation is
expressed as (absorbance = Al x
absorbance + AQ).

This equation is used only when the
calibration curve used for reference is
expressed as CONC = f(ABS) or
when the calibration curve type is
linear coefficient and a value of the
absorbance obtained by being
multiplied by the factor number plus a
value is used as the concentration.
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9. Setting Control Item
=
(1) Press [control item tab] to set control items.

(2) The control item window window (Fig. 4-10) will then be shown.

< Measuremiart Manu e STD Messiirement =

Ext mach aniting parenste

Bampla
n Control llem
n Moaguremaent -
. Calibration Curvs Control tem 1 Usar N0t
Saibesiion Cus Bata Controlllem2  Sarie
B <ca
Control ltem 3

8 System

ol

Frint

Fig. 4-10 Control Item Window
(3) Input a comment in a control item.

GUIDE: A comment to be input in a control item should be a search
keyword in reference for condition file or reference
for data file.

(See 5.1.1 Reading Saved Data for details)
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10. Setting Printing Conditions
GUIDE: Set those conditions when items to be printed are
predetermined. Printing items can be set even after
completion of measurement.

(1) Press [print tab] to set printing conditions.

(2) The printing conditions window (Fig. 4-11) will then be shown.

< Measurement Manu & STD Messuremenl >

[ —

Bampla
n Print
B vonsuremen
. Calibration Curvs Print Date i n
Calibration Curve Data Fhun Date o n
B «ce
u System Measurement Parametor oFF n
Control ltem
E = Calibration Curve OFF n
sooan o [JEN
Sample Data QFF “

Fig. 4-11 Print Window

(3) Selet each item of printing conditions and make the settings
according to the guidance. See Table 4-9 for the details of each
parameter.
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Table 4-9 Parameters for Setting Printing Conditions

Setting item

Description

Position of a printing
example in Fig. 4-12

Print Date

ON:

OFF:

Printing date and time will
be printed.

Printing date and time will
not be printed.

1)

Run Date

ON:

OFF:

Analysis date and time
will be printed.
Analysis date and time
will not be printed.

2)

Measurement
Parameter

ON:

OFF:

Measurement conditions
will be printed.
Measurement conditions
will not be printed.

3)

Calibration
Curve

ON:

OFF:

Calibration curve will be
printed.

Calibration curve will not
be printed.

4)

STD Data

ON:

OFF:

Measurement results of
the standard data will be
printed.

Measurement results of
the standard data will not
be printed.

5)

Sample Data

ON:

OFF:

Measurement results of
the sample will be
printed.

Measurement results of
the sample will not be
printed.

6)
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Fig. 4-12 Example of Printing of Quantification Operation
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11. Saving Measurement Conditions

GUIDE: When the set measurement conditions are not saved, the
window will move to the calibration curve measurement
window.

(1) When saving the set conditions, press [save button] icon
shown at the header part.

(2) The file input window (Fig. 4-13) will then be shown. After a
saving file name is input, press [OK button].

File Save : File Name

-

OK Cancel

Fig. 4-13 Measurement Condition Saving Window
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12. Measuring Standard Solution

GUIDE: When linear straight line or quadratic coefficient is chosen
for the calibration curve type at 4. Setting Calibration Curve
Conditions, you will go to measurement of sample solution
as no standard solution is measured.

(1) Press STD Measurement> ST \leasurement button] and
move to the calibraction curve measurement window.

(2) The standard set window (Fig. 4-14) will be shown. Functions
shown in Table 4-10 can be used while waiting for measurement.

Example of
window
when 5 is
set for the
= number of
standards.

No. of cell
holder

STOMe: Al

STAAT STOF. /

No. of standard Concentration of

standard

Fig. 4-14 Standard Setting Window

In the window will be shown, from left to right, the number of cell holder,
number of standards, and concentration of the standard. Set the
standard that corresponds to each cell holder. No standard will be set
to the cell position with the standard ID being blank. Cells should be set
as instructed by Table 4-11 (autozero method: Cell A) and Table 4-12
(autozero method: all cells) when the setting of "calibration curve
autozero" is STD1. The equipment will conduct measurement
according to the order shown in Table 4-13. Cells should be set as
instructed by Table 4-14 (autozero method: Cell A) or Table 4-15
(autozero method: all cells) when the setting of "calibration curve
autozero" is blank. Then, measurement will be conducted as in the
order of Table 4-16. Measurement will be conducted for five standards
at a time until the number input at "number of standards."
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Table 4-10 Explanation of Icons for the Measurement Window

Button Name Description
@ Lamp on/off (when It indicates whether the lamp is on or off.
light is off) Pressing the [lamp on/off] icon under

this condition will be able to turn off the
lamp temporarily.

Lamp on/off (when It indicates whether the lamp is on or off.
light is on) Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp.

z- Wavelength Pressing the [wavelength movement]
..... » | movement icon will be able to temporarily monitor
the absorbance of any given
wavelength.

----- Autozero Pressing the [autozero] icon when the
i setting of "Sample autozero" is OFF, you
can perform autozero operation.
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Table 4-11 Calibration Curve Autozero: Placing a Cell with
STD1 (Autozero Method: Cell A)

Cell A Cell 1 Cell 2 Cell 3 Cell 4 Cell 5
1st round STD1 None STD2 STD3 STD4 STD5
2nd round STD1 STD6 STD7 STDS8 STD9 STD10
3rd round STD1 | STD11 | STD12 | STD13 | STD14 | STD15
4th round STD1 STD16 | STD17 | STD18 | STD19 | STD20

Table 4-12 Calibration Curve Autozero: Placing a Cell with
STD1 (Autozero Method: All Cells)

Cell A Cell 1 Cell 2 Cell 3 Cell 4 Cell 5
1st round STD1 STD1 STD1 STD1 STD1 STD1
2nd round STD1 None STD2 STD3 STD4 STD5
3rd round STD1 STD6 STD7 STDS8 STD9 STD10
4th round STD1 STD11 | STD12 | STD13 | STD14 | STD15
5th round STD1 STD16 | STD17 | STD18 | STD19 | STD20

Table 4-13 Autozero Interval and Standard Measurement
Operation 1

Operation order

Autozero Autozero Cellposition Measurement operation
interval: 5 interval: 1
Standard set: 1st round
1 1 CellA Autozero
2 2 CellA STD1 measurement
- 3 CellA Autozero
3 4 Cell 2 STD2 measurement
- 5 CellA Autozero
4 6 Cell 3 STD3 measurement
- 7 CellA Autozero
5 8 Cell 4 STD4 measurement
- 9 CellA Autozero
6 10 Cell 5 STD5 measurement
Standard set: 2nd round
7 11 CellA Autozero
8 12 Cell 1 STD6 measurement
- 13 CellA Autozero
9 14 Cell 2 STD7 measurement

Repeated until the designated number of standards.
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Table 4-14 Calibration Curve Autozero: Placing a Cell with
Blank (Autozero Method: Cell A)

Cell A Cell 1 Cell 2 Cell 3 Cell 4 Cell 5

1st round Blank STD1 | STD2 STD3 STD4 STD5

2nd round Blank STD6 STD7 STD8 STD9 | STD10

3rd round Blank | STD11 | STD12 | STD13 | STD14 | STD15

4th round Blank | STD16 | STD17 | STD18 | STD19 | STD20

Table 4-15 Calibration Curve Autozero: Placing a Cell with
Blank (Autozero Method: All Cells)

Cell A Cell 1 Cell 2 Cell 3 Cell 4 Cell 5

1st round Blank Blank Blank Blank Blank Blank

2nd round Blank STD1 STD2 STD3 STD4 STD5

3rd round Blank STD6 STD7 STD8 STD9 | STD10

4th round Blank | STD11 | STD12 | STD13 | STD14 | STD15

5th round Blank | STD16 | STD17 | STD18 | STD19 | STD20

Table 4-16 Autozero Interval and Equipment Operation 2

Operation order
Autozero Autozero Cellposition Measurement operation
interval: 5 interval: 1
Standard set: 1st round
1 1 CellA Autozero
2 2 Cell 1 STD1 measurement
- 3 CellA Autozero
3 4 Cell 2 STD2 measurement
- 5 CellA Autozero
4 6 Cell 3 STD3 measurement
- 7 CellA Autozero
5 8 Cell 4 STD4 measurement
- 9 CellA Autozero
6 10 Cell 5 STD5 measurement
Standard set: 2nd round
7 11 CellA Autozero
8 12 Cell 1 STD6 measurement
- 13 CellA Autozero
9 14 Cell 2 STD7 measurement

Repeated until the designated number of standards.

(3) When standard settings are completed, press [start button]
icon. This will then begin measurement.
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(4) During measurement, the window showing ongoing standard
measurement will be shown.

704
.@ 5 sTOS 000
SO

START

Fig. 4-15 Standard Measurement Window

GUIDE: When you want to end operation during measurement,
press [stop button] icon. When you resume
measurement, press [start button] icon.

(5) When the "number of standards" is set to 6 or a larger number,
the measurement results from STD1 to 5 will be shown as shown
in Fig. 4-16. Then, set the next standard. When setting is

completed, press [start button] icon. This will then start
measurement of the next standard.

STAAT

Fig. 4-16 Standard Measurement Window
(Standard Number: 10)

GUIDE: When you want to re-measure a standard, conduct

re-measurement with the calibration curve confirmation
window.
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(6) When measurement of all set number of standardss is
completed, the window of Fig. 4-17 will be shown.

Curve Chack =

i Wi BO0.0 m Sata 007! 60l P,
5 Call CONC
A & S - =

z sTD2 0.230 0000

R 2 STOT 03z e0.0m

Fig. 4-17 Window After Standard Measurement
(Standard Number: 10)

13. Confirming Calibration Curve
(1) Press | CurveCheck> Iy rve Check] button and move to the

calibration curve confirmation window. The calibration curve
confirmation window (Fig. 4-18) will be shown.

Fig. 4-18 Calibration Curve Confirmation Window

(2) Calibration curve factor, correlation coefficient and determination
coefficient will be shown on the calibration curve display window.
See Exhibit D for details on calibration curve factor, correlation
coefficient and determination coefficient.

(3) Re-measurement of a standard can be made using the
calibration curve confirmation window. Set a standard you want
to re-measure and press the re-measurement button
corresponding to it.

4-41
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14. Measuring Sample Solution

(1)

()

Press SampleMeasurement>  15ample measurement] button and
move to the sample measurement window.

The sample setting window (Fig. 4-19) will be shown. Functions
shown in Table 4-17 can be used while waiting for measurement.

STAAT

Fig. 4-19 Sample Setting Window

On the window are shown from left to right the number of cell
holder and sample ID. Set a sample that corresponds to each
cell holder. Set nothing at the cell positions with sample ID being
blank. Set a sample to a cell according to the order given in
Table 4-18 (autozero method: Cell A) or Table 4-19 (autozero
method: all cells) when the setting of "sample autozero" is ON.
Set a sample to a cell according to the order given in Table 4-20
(autozero method: Cell A) or Table 4-21 (autozero method: all
cells) when the setting of "sample autozero" is OFF. Each
measurement will be made according to the order shown in
Table 4-22.
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Table 4-17 Explanation of Icons for the Measurement Window

Button

Name

Description

|

Lamp on/off (when
light is off)

It indicates whether the lamp is on or off.
Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp temporarily.

Lamp on/off (when
light is on)

It indicates whether the lamp is on or off.
Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp.

z- Wavelength Pressing the [wavelength movement]

..... » | movement icon will be able to temporarily monitor
the absorbance of any given
wavelength.

----- Autozero Pressing the [autozero] icon when the

setting of "Sample autozero" is OFF, you
can perform autozero operation.

Re-measurement

Pressing the [re-measurement] icon
after suspending the ongoing
measurement will be able to resume
re-measurement of the sample solution.




421

Commentary 4-7 Explanation on Specimen Blank Correction

Standard solution Sample solution

© ) Interfering Absorbance of subject substance
3 Subject substance
= L substance o /
e, Crry ™ i $ Corrected value of specimen blank
o ATAL it Y
2 14 £ N .&_P/

o) Solvent o] i) RRN Zero absorbance line with autozero at (1)

2| Cell o e

@ @ 3) ©) (6)

STD1 STD2 STD3 Blank Sample

(including interfering substance)

Constituents of absorbance when coloring reagent is used (interfering substances included)

Standard solution Sample solution
. Absorbance of subject substance

Subject substance Interfering /

o B substance o] ,

o 25 \\ :.:__-.;.:_$ Corrected value of specimen blank

g - s TE I TEREE

o

§ _g’ £ & & & Zero absorbance line with autozero at (1)
o 2 - e
Se 588 i

) ) ) ®3) ®) (6)
Blank STD1  STD2 STD3 Blank Sample
(solvent and cell) (including interfering substance)

Constituents of absorbance when coloring reagent is used (interfering substances included)

As shown in the above figure 6, when the sample solution is turbid or contains interfering substances
such as obstruction components, the absorbance derived from those interfering substances is added
to the quantified value of the subject substance.

In this case, it is necessary to create a specimen blank solution (a solution created by conducting the
same pretreatment as that for the sample using purified water) and deduct the quantified value of the
specimen blank solution from the quantified value of the sample in order to reduce the increment of
the interfering substance from the sample. When quantification is automatically conducted in the 6
cell mode and the quantified value is deducted by autozero, such deduction can be made by placing
a specimen blank solution (blank) at Cell A.

When quantification is manually conducted in the 6 cell mode, press the [specimen blank] icon to
acquire the correction value for the specimen blank and deduct the concentration of the specimen
blank from the concentration of the following samples.
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Table 4-18 Sample autozero: Setting a Cell in ON Condition
(Autozero Method: Cell A)

Cell A* | Cell 1 Cell 2 Cell 3 Cell 4 Cell 5

1st round STD1 or | Sample | Sample | Sample | Sample | Sample

blank 1 2 3 4 5
2nd round STD1 or | Sample | Sample | Sample | Sample | Sample

blank 6 7 8 9 10
3rd round STD1 or | Sample | Sample | Sample | Sample | Sample

blank 11 12 13 14 15
4th round Operation will be repeated until the designated number of
and samples.
thereafter

* Set the solution selected under the conditions of “calibration curve
autozero." When linear coefficient is selected for the calibration curve
type, set STD1 or blank.

Table 4-19 Sample autozero: Setting a Cell in ON Condition
(Autozero Method: All Cells)

Cell A* | Cell1 Cell 2 Cell 3 Cell 4 Cell 5
1st round STDlor |STD1lor |STDlor |STD1or [STD1or |STD1 or
blank blank blank blank blank blank
2ndround | STD1 or [ Sample | Sample | Sample | Sample | Sample
blank 1 2 3 4 5
3rd round STD1 or | Sample | Sample | Sample | Sample | Sample
blank 6 7 8 9 10
4th round STD1 or | Sample | Sample | Sample | Sample | Sample
blank 11 12 13 14 15
5th round |Operation will be repeated until the designated number of
and samples.
thereafter

* Set the solution selected under the conditions of "calibration curve
autozero." When linear coefficient is selected for the calibration curve
type, set STD1 or blank.



421

Table 4-20 Sample autozero: Setting a Cell in OFF Condition
(Autozero Method: Cell A)

Cell A* | Cell 1 Cell 2 Cell 3 Cell 4 Cell 5
1st round None | Sample | Sample | Sample | Sample | Sample
placed 1 2 3 4 5
2nd round None | Sample | Sample | Sample | Sample | Sample
placed 6 7 8 9 10
3rd round None | Sample | Sample | Sample | Sample | Sample
placed 11 12 13 14 15
4th round Operation will be repeated until the designated number of
and samples.
thereafter

* When each round is completed, autozero operation at Cell A can be
conducted as required. Set a specimen for autozero at Cell A and press

Table 4-21 Sample autozero: Setting a Cell in OFF Condition
(Autozero Method: All Cells)

Cell A* | Cell 1 Cell 2 Cell 3 Cell 4 Cell 5
1st round None | Sample | Sample | Sample | Sample | Sample
placed 1 2 3 4 5
2nd round None | Sample | Sample | Sample | Sample | Sample
placed 6 7 8 9 10
3rd round None | Sample | Sample | Sample | Sample | Sample
placed 11 12 13 14 15
4th round Operation will be repeated until the designated number of
and samples.
thereafter

* When each round is completed, autozero operation at Cell A can be
conducted as required. Set a specimen for autozero at Cell A and press
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Table 4-22 Autozero Interval and Standard Measurement

Operation 1
Sample Sample autozero: ON
" Measurement
autozero: Autozero Autozero | Cellposition .
. . operation
OFF interval: 5 interval: 1
Sample setting: 1st round

- 1 1 CellA Autozero

1 2 2 Cell 1 Measure
Sample 1.

- - 3 CellA Autozero

2 3 4 Cell 2 Measure
Sample 2

- - 5 Cell A Autozero
Measure

3 4 6 Cell 3
Sample 3

- - 7 Cell A Autozero
M

4 5 8 Cell 4 easure
Sample 4

- - 9 CellA Autozero
M

5 6 10 Cell5 easure
Sample 5

Sample setting: 2nd round

- 7 11 Cell A Autozero
Measure

6 8 12 Cell 1 .
Sample 6

- - 13 Cell A Autozero

7 9 14 Cell 2 Measure
Sample 7

Repeated until the designated number of standards.

The sample has been placed as per the guidance, press [start
button] icon. This will then begin measurement. Samples will be
measured for five at a time, and operation will be guided until the
number set for the sample number of 6 cells.



421

(3) During measurement, the window showing ongoing sample
measurement (Fig. 4-20) will be shown.

Cancentration « Samgls Measuramant

Top  Messunsment Mars  Measurement Pacametsr ST0 . Sumple b
[———
Miove o Call 2.
e T cuom — gruacn
— 1 0.0 Deta £0E2 Abs i
Call CoNC
Poshion B B e e
» 1
< 0 fad S U
4
5 3
A

: s

START STOF.

Fig. 4-20 Window Showing Ongoing Sample Measurement

(4) When 6 or a larger number is set for "number of samples," the
measurement results of Sample 1 to 5 will be shown as in Fig.
4-21. Set the following sample according to the guidance. When
the sample has been placed, press [start button] icon. This
will then begin measurement.

Cancentration - Samgls Measuramant

= Curva Chachk Data >
=, [ i
i
Call cose
A = Fomem i = ot
* Al
Ee 54008 uraz
3
| 2
) 2 urm e MELS
a 208 BT wERE

A

STAAT sTOR

Fig. 4-21 Example of the Window After Measurement of
the First Round of Samples
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(5) When measurement of the set number of samples is completed,
the window shown in Fig. 4-22 will be show.

1480 132305 H ks

455 H nrAs

L] 113anz7 H [

START

Fig. 4-22 Example of the Window After Sample Measurement
(Sample Number: 10)
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15. Saving and Printing Data

When the measurement data are saved

(1) When saving the measured data, press [save button] icon
shown at the header part.

(2) The file input window (Fig. 4-23) will then be shown. After a
saving file name is input, press [OK button].

File Save : File Name

-]

OK Cancel

Fig. 4-23 Data Saving Window

IMoving to the data confirmation window|

Press e [Data button] and move to the data

confirmation window (Fig. 4-24).

Fig. 4-24 Data Confirmation Window
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When printing the measurement data|

(1) When printing the measured data, press m [print button]
icon shown at the header part.

(2) The printing condition setting window will be shown (Fig. 4-25).
Turn ON the item you want to print and press the [preview button
under the above conditions].

Bameia ata

Preview on the sbove parameters. (Cancel

Fig. 4-25 Printing Condition Setting Window

(3) Print preview (Fig. 4-26) will be shown.

Fig. 4-26 Print Preview Window
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(4) Press PRINT [print] to show the printer option (Fig. 4-27).
Select the printer and the number of copy and press [print].

Printer Options

Select Pnnter »

+

Fig. 4-27 Printer Option Window

\When outputting the measured data in CSV]

(1) When saving the measured data in CSV, press
preparation button] icon shown at the header patrt.

[CSV file

(2) The export window (Fig. 4-28) will then be shown. After inputting
the name of the file to save, press [export].

When outputting the measured data in image file|

(1) When saving the measured data in image file, press
[PNG file preparation button] icon shown at the header part.

(2) The export window (Fig. 4-28) will then be shown. After inputting
the name of the file to save, press [export].

Export
Instrument USB Port

Export Cancel

Fig. 4-28 File Export Window
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4.2.2 Measuring Absorbance/Transmittance

Absorbance and transmittance of solutions can be measured. Up to
six wavelengths can be measured.

1. Starting Up the Pproduct

Start up this product. (For the start-up procedure, see 2.2 “Starting
Up and Shutting Down Instrument”.)

2. Setting Measurement Conditions

(1) Press [measurement button] icon in the top page (Fig.
4-29). Then, the measurement item selection window (Fig. 4-30)
will be displayed. Press@ [Abs/Transmittance] button to set
conditions for concentration measurement.

Tep

Fig. 4-30 Measurement Menu Window
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3. Setting Sample Conditions

(2) Presslim [sample tab] to set sample conditions.

(2) The sample conditions window (Fig. 4-31) will be shown.

Tep  Messunamint Mera

Plsssursmant Paramats:

joct tat
= Masuresamt Meny b

Maasiirament

Sample Name  Samcie
@ oo
E5 centol ttam Replicate Measurement ﬂ oN
B o
—

Fig. 4-31 Sample Window

(3) Set sample conditions. See Table 4-23 for parameters.
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Table 4-23 Parameters for Setting Sample Conditions

Setting Item

Description

Sample
Name

Sample names can be input in two-byte or one-bype
English character fonts. The largest number of characters
inputtable is 20 in one-byte English character fonts.
Sample names input here will be printed in the field of
"Sample Name" of the report.

Replicate
Measurement

Choose whether measurement will be repeatedly made or
not.

ON: Measurement will be repeatedly made.

OFF: No measurement will be repeatedly made.

Number of
Replicate

This will be shown when repeated measurement is ON. Set
the number of samples that will be measured repeatedly.
Any number from 2 to 5 can be set.

Statistics

Select whether or not statistical operation will be
conducted.

ON: Statistical operation will be conducted.

OFF: No statistical operation will be conducted.
In statistical operation processing, mean value (MEAN),
standard deviation (SD), and relative standard deviation
(RSD) will be calculated for the quantified value of a
sample according to the following equations. This
calculation will be conducted for every operand (N) set in
the following item.

[Mean value]
N

2%

MEAN = =
N

(N = operand)
[Standard deviation]

SD = (ij_(zsz/N

(N = operand)

N-1
[Relative standard deviation]
RSD = ﬂ x100
MEAN

Operand

This will be shown when statistical operation is ON. Set the
number of samples for which statistical operation will be
conducted. Any number from 2 to 100 can be set. When 3 is
set for operand, statistical operation will be conducted three
samples at a time.

When repeated measurement is ON and statistical operation
is ON, the operand will not be shown. In this case, statistical
operation will be conducted to match the number of
repetition.




4.2.2

4. Setting Measurement Conditions

IS
(1) Press g%

[measurement tab] to set measurement conditions.

(2) The sample conditions window (Fig. 4-32) will be shown. Set
data mode, number of wavelength and wavelength, and initial
delay. See Table 4-24 for each parameter.

< Measurement Menu

I] Ferpia Measurement
B som Ouavode  HEEE
B conral nem )
L Number of WL - T -]
WLiem) - 5420 +
Initial Dalay(s) - 0 %
Fig. ' ' 4-32

Measurement Conditions Window

Table 4-24 Parameters for Setting Measurement Conditions

Setting Item Description
Data Mode ABS: Used to measure absorbance
%T. Used to measure transmittance
Number of Set the number of wavelength to measure.
WL Any number from 1 to 6 may be selected for the number

of wavelength.
WL 1 (nm)to | Input the wavelength to measure.

WL 6 (nm) Set any value at an interval of 0.1 nm between 190.0 and
1100.0 nm.

Initial Delay

(s) Prior to measuring, press [start button] icon, wait for

the time set here and start measurement. Any value at an
inteval of 1 second can be input between 0 to 9999
seconds.

This setting is used when you want to start measurement
after the passage of a certain duration of time such as
when you want to measure a specimen after returning the
temperature of the specimen to room temperature or
when you want to start measurement after completing the
reaction. Input 0 when you don't make any special setting.




4.2 Automatic Continuous Measurement (6 Cell Auto Mode)

5. Setting 6 Cells

NOTE: When Off is the condition for 6 cell settings to be determined
when single cell holder or rectangular long cell holder is
used, the 6 cell mode will not be shown (See 3.1.2 6 Cell
Mde for details). When the auto shipper is connected, the

items of the auto shipper will be shown instead of the 6 cell
mode.

—
(1) Press c.,.!" [6 cell tab] in order to set the six cell conditions.

(2) 6 cell conditions window (Fig. 4-33) will be shown.

Exit mach auing parsmten et~

B sample & Call
BB messurement
L — rorver - KB
E5 centol ttem Autazero Catl A A8 Colis
B o
Sample Autozero OFF n
Autozero Interval 1 n
Number of Sample - 10+

Fig. 4-33 6 cell Conditions Window

(3) Select and determine each item of the 6 cell conditions. Set the 6
cell mode to "Auto." See Table 4-25 for the details of the
parameters.
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Table 4-25 Parameters for Setting Calibration Curve Conditions

Setting Item

Description

6 Cell Mode

Determine the movement of 6 cells during measurement.

Auto:

Manual:

This mode automatically rotates 6 cells, with
samples manually set to each position in
advance, and automatically conducts all
processes of measurement from autozero to
standards and samples. As the equipment has
6 cells, use of this mode is recommended
when there are many specimens to measure.

Standards and samples are measured using
one of the 6 cell positions (which may be either
from 1 to 5). Autozero can be easily conducted
by setting a solution at Cell A for autozero in
order to remove the influence of drift (shaking
of the baseline) of the equipment during
measurement. In the ordinary use, a standard
solution or a sample solution will be set at Cell
1. (See 4.3.2 Measuring
Absorbance/Transmittance for the details of
the manual mode.)

Autozero

Set the method of autozero.

Cell A:

All cells:

Conduct autozero at Cell A. Measure the
autozero value of Cell A as a representative
value and record it as a correction value.

Perform autozero at all cells to measure.
Measure autozero values for all cells before
measuring a STD and a sample and
memorize them as correction values. Then the
individual differences of absorbance among all
cells will be corrected. This is effective for
cases where minute absorbance differences
are measured.

* See Commentary 4-4 for the details on the setting

method.
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(cont'd)

Setting Item

Description

Sample
Autozero

Select a sample for autozero operation during sample
measurement or select no automatic autozero operation.

ON: Select this when a sample to undergo autozero
during sample measurement is the same as that
for standard measurement. Autozero will be
automatically performed.

OFF: When OFF is selected, no automatically autozero
will be performed during sample measurement.
When autozero is performed, it should be done
manually.

* See Commentary 4-5 and 4-6 for setting conditions in
detalil.

Autozero
Interval

5: Autozero will be automatically performed once in
five measurements.

1: Autozero will be automatically performed for every
sample.

Number of
Sample

Set the number of samples to measure. Choose a
number between 1 and 300. For repeated measurement,
select the number of samples so that the number of
sample multiplied by repetition number is 300 or under.




4.2.2
6. Setting Control Iltems
=
(1) Press @&=l [control item tab] to set control items.

(2) The control item window window (Fig. 4-34) will then be shown.

aty
P —— Measursment =

Control ltem
Controlltem 1 (seroz

Controltem2 T

Control ltem 3

Fig. 4-34 Control Iltem Window
(3) Input a comment in a control item.

GUIDE: A comment to be input in a control item should be a search

keyword in reference for condition file or reference
for data file.

(See 5.1.1 Reading Saved Data for details)
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7. Setting Printing Conditions

GUIDE: Set those conditions when items to be printed are
predetermined. Printing items can be set even after
completion of measurement.

(1) Press [print tab] to set printing conditions.

(2) The printing conditions window (Fig. 4-35) will then be shown.

= Measureeart Manu Maasiirament

[EE) sameie Print
BB messurement
E & Cel Print Date orFF n
IR corit RunDate  oFF
Measurement Parameter OFF n
sampiovats o [

Fig. 4-35 Printing Conditions Window

(3) Selet each item of printing conditions and make the settings
according to the guidance. See Table 4-26 for the details of each

parameter.
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Table 4-26 Parameters for Setting Printing Conditions

L I Position of a printing
Setting item Description -
example in Fig. 4-36
Printe Date ON: Printing date and time will
be printed. 1)
OFF: Printing date and time will
not be printed.
Run Date ON: Analysis date and time
will be printed. 2)
OFF: Analysis date and time
will not be printed.
Measurement | ON:  Measurement conditions
Parameter will be printed. 3)
OFF:. Measurement conditions
will not be printed.
Sample Data | ON: Measurement results of
the sample will be
printed. 2)
OFF: Measurement results of
the sample will not be
printed.
Report : F013/05/17 13:56 2 ceessssssssssssssssssssannsnssEnanEnREREREREnE 1)
Sample Name :
File Hame : Abs Data
Run Date : 7013/05/13 17227  cessssssssssssssssssssssssssssssssssnsanunnunnnn 2)
Operator i
Bpectrophotometer
Model 3 UH5300 Spectrophotometer
SERIAL No. @ 0000-009
({CPUL)Program No. : 3J715300-01
(CPU2)Program No. : 3J15310-02DM02-20130501-1439
Option : 6 Cell
Instrument Parameter \
Measurement Mode : abs/Transmittance Bandpass(nm) : 1.0
Data Mode : Abs Replicate Measurement i OFF
Number of WL : 1 Btatistics OFF
WL1 (nm} : 600. 6 Cell Mode : Ritto 3)
Tnitial Delay(s) : 0 Autozero 3 Cell A
Sample Autozero : on
Autozero Interval : %
Number of Sample : 10
J
Sample
Sample ID Abs
1 0.000 \
2 0.320
3 1.051
4 2.030
5 0.097 4)
L 1.052
7 2.030
B 0,099
9 0.320
10 0.000
J
Fig. 4-36 Example of the Printed Measurement of

Absorbance/Transmittance
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8. Saving Measurement Conditions

GUIDE: When the set measurement conditions are not saved, the
window will move to the calibration curve measurement
window.

(1) When saving the set conditions, press [save button] icon
shown at the header part.

(2) The file input window (Fig. 4-37) will then be shown. After a
saving file name is input, press [OK button].

File Save : File Name

-

[0].4 Cancel

Fig. 4-37 Measurement Condition Saving Window



9. Measuring Samples

4.2.2

(1) Press Measurement>  |measurement button] and move to the
sample measurement window.

(2) The sample setting window (Fig. 4-38) will be shown. Functions
shown in Table 4-27 can be used while waiting for measurement.

STAAT

Fig. 4-38 Sample Setting Window

On the window are shown from left to right the number of cell holder
and sample ID. Set a sample that corresponds to each cell holder.
When you don't know what sample should be put at Cell A (blank),
see Commentary 4-8 for absorbance measurement and Commentary
4-9 for transmittance measurement.
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Table 4-27 Explanation of Icons for the Measurement Window

Button

Name

Description

|

Lamp on/off (when
light is off)

It indicates whether the lamp is on or off.
Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp temporarily.

Lamp on/off (when
light is on)

It indicates whether the lamp is on or off.
Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp.

z- Wavelength Pressing the [wavelength movement]

..... » | movement icon will be able to temporarily monitor
the absorbance of any given
wavelength.

----- Autozero Pressing the [autozero] icon when the

setting of "Sample autozero" is OFF, you
can perform autozero operation.

Re-measurement

Pressing the [re-measurement] icon
after suspending the ongoing
measurement will be able to resume
re-measurement of the sample solution.




4.2.2

Commentary 4-8 Method of Autozero for Absorbance Measurement

CellA
l Substance B
g Substance A \ Absorbance of subject substance
E \.-;_._-E /
o . i
N, Y
< I pos B I 200 R Zero absorbance line with autozero with cell and solvent
;| Solvent e
sleen -
(1) 2 (3)
Celland  gample 1 sample 2
solvent

Autozero when absorbance of a substance other than a cell or solvent is measured

Absorbance, which comes out as the result of measurement, is the summation of absorbances
attributable to various elements such as cells, solvents, or various substances contained. Therefore,
the measurer needs to pick out the necessary absorbance out of those absorbances.

Assume that (1) solution with the solvent is contained in the cell, (2) Sample 1 solution with
Substance A contained in the cell, and (3) Sample 2 solution with Substance A and B contained are
prepared. See the above figure (autozero when the absorbance of a substance other than the cell or
solvent is measured) for reference. It is shown that the absorbance of those solutions are derived
from the cell, solvent and Substance A for (2) and from the cell, solvent, Substance A and Substance
B for (3). Now when we assume the absorption of a substance other than the cell or solvent is the
subject of measurement, we can obtain the absorbance of only Substance A for (2) and the
summation of the absorbance of Substance A and that of Substance B for (3) by executing an
autozero for the cell in which the solvent is contained.

CellA

Substance B Absorbance of subject substance

Substance A

Zero absorbance line with autozero with Sample 1

Absorbance

Cell and
solvent

Sample 1 Sample 2

Autozero when the absorbance of Substance B is measured

But when the absorbance of Substance B alone is the subject of measurement, measurement of the
absorbance of Substance B alone can be made for (3) by performing autozero with Sample 1 (2)
[See the above figure (autozero when the absorbance of Substance B is measured)].

As explained above, when the necessary absorbance is measured, performing autozero with a solution
that containes components other than what is necessary can deduct the absorbance of that solution.
The solution with which such autozero is performed is called "blank” in absorbance/transmittance
measurement. Use appropriate blanks with this fact well taken into consideration.
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Commentary 4-9 Method of Autozero for Transmittance Measurement

e o e 100% transmittance line with autozero with air

100%
transmittance =

Transmittance

§ 1 Transmittance of subject
©)

@) (2
Air Sample 1 Sample 2

Autozero when air transmittance is taken as 100%

When measuring transmittance, it is important to define what condition is 100% transmittance. Defining
transmittance of air is 100%, when measuring the transmittance of a sample, autozero should be
performed with nothing, but air, placed on Cell A. See the above figure (autozero when air has 100%
transmittance) for reference. When Sample 1 or 2 is measured, the transmittance of Sample 1 or 2
relative to air can be obtained.

S (] R — e mmm— - 100% transmittance line with autozero with Sample 1

100%
transmittance

§ I Transmittance of subject

(1) 2 ()
Air Sample 1 Sample 2

Transmittance

Autozero when the cell or the solvent is 100% transmissive.

Defining the transmittance of Sample 1 as 100%, when the transmittance is measured, perform
autozero with Sample 1 placed at Cell A. This will produce the transmittance of Sample 2 relative to the
transmittance of Sample 1. The sample with which such autozero is performed is called "blank" in
absorbance/transmittance measurement. Use appropriate blanks with this fact well taken into
consideration.
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Set nothing at the cell positions with sample ID being blank. Set a
sample to a cell according to the order given in Table 4-28 (autozero
method: Cell A) or Table 4-29 (autozero method: all cells) when the
setting of "sample autozero" is ON. Set a sample to a cell according
to the order given in Table 4-30 (autozero method: Cell A) or Table

4-31 (autozero method: all cells) when the setting of "sample

autozero" is OFF. Each measurement will be made according to the
order shown in Table 4-32.

Table 4-28 Sample autozero: Setting a Cell in ON Condition
(Autozero Method: Cell A)

Cell A* | Cell 1 Cell 2 Cell 3 Cell 4 Cell 5

1st round Blank | Sample | Sample | Sample | Sample | Sample

1 2 3 4 5
2nd round Blank | Sample | Sample | Sample | Sample | Sample

6 7 8 9 10
3rd round Blank | Sample | Sample | Sample | Sample | Sample

11 12 13 14 15
4th round Operation will be repeated until the designated number of
and samples.
thereafter

Table 4-29 Sample autozero: Setting a Cell in ON Condition
(Autozero Method: All Cells)

Cell A* | Cell1 Cell 2 Cell 3 Cell 4 Cell 5
1st round Blank Blank Blank Blank Blank Blank
2nd round Blank | Sample | Sample | Sample | Sample | Sample

1 2 3 4 5
3rd round Blank | Sample | Sample | Sample | Sample | Sample
6 7 8 9 10
4th round Blank | Sample | Sample | Sample | Sample | Sample
11 12 13 14 15
5th round |Operation will be repeated until the designated number of
and samples.
thereafter
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Table 4-30 Sample autozero: Setting a Cell in OFF Condition
(Autozero Method: Cell A)

Cell A* Cell 1 Cell 2 Cell 3 Cell 4 Cell 5

1st round None STD1 STD2 STD3 STD4 STD5

2nd round None STD6 STD7 STD8 STD9 | STD10

3rd round None STD11 | STD12 | STD13 | STD14 | STD15

4th round Operation will be repeated until the designated number of
samples.

Table 4-31 Sample autozero: Setting a Cell in ON Condition
(Autozero Method: All Cells)

Cell A* | Cell 1 Cell 2 Cell 3 Cell 4 Cell 5
1st round Blank Blank Blank Blank Blank Blank
2nd round Blank | Sample | Sample | Sample | Sample | Sample

1 2 3 4 5
3rd round Blank | Sample | Sample | Sample | Sample | Sample
6 7 8 9 10
4th round Blank | Sample | Sample | Sample | Sample | Sample
11 12 13 14 15
5th round Operation will be repeated until the designated number of
samples.

* When each round is completed, autozero operation at Cell A can be

conducted as required.
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Table 4-32 Autozero Interval and Standard Measurement

Operation 1
Sample Sample autozero: ON
" Measurement
autozero: Autozero Autozero | Cellposition .
. . operation
OFF interval: 5 interval: 1
Sample setting: 1st round
- 1 1 Cell A Autozero
1 2 2 Cell 1 Measure
Sample 1.
- - 3 Cell A Autozero
Measure
2 3 4 Cell 2
Sample 2
- - 5 Cell A Autozero
Measure
3 4 6 Cell 3
Sample 3
- - 7 Cell A Autozero
M
4 5 8 Cell 4 easure
Sample 4
- - 9 Cell A Autozero
M
5 6 10 Cell 5 easure
Sample 5
Sample setting: 2nd round
- 7 11 CellA Autozero
Measure
6 8 12 Cell 1 .
Sample 6
- - 13 CellA Autozero
Measure
7 9 14 Cell 2 .
Sample 7

Repeated until the designated number of standards.

The sample has been placed as per the guidance, press [start
button] icon. This will then begin measurement. Samples will be
measured for five at a time, and operation will be guided until the
number set for the sample number of 6 cells.

GUIDE: See 2.3.4 Setting Cells for the method of setting samples to

cell holders.
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(3) The windows below Fig. 4-39, window for ongoing sample
measurement, will be shown during measurement.

START

Fig. 4-39 Window Showing Ongoing Sample Measurement

(4) When 6 or a larger number is set for "number of samples," the
measurement results of Sample 1 to 5 will be shown as in Fig.
4-40. Set the following sample according to the guidance. When
the sample has been placed, press [start button] icon. This
will then begin measurement.

STAAT

Fig. 4-40 Example of the Window After Measurement of
the First Round of Samples
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(5) When measurement of the set number of samples is completed,
the window shown in Fig. 4-41 will be show.

STAAT

Fig. 4-41 Example of the Window After Sample Measurement
(Sample Number: 10)
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10. Saving and Printing Data

When the measurement data are saved|

(1) When saving the measured data, press E [save button] icon
shown at the header part.

(2) The file input window (Fig. 4-42) will then be shown. After a
saving file name is input, press [OK button].

File Save : File Name

-

[0].4 Cancel

Fig. 4-42 Measured Data Saving Window

IMoving to the data confirmation window|

(1) Press Data> ' [Data button] and move to the data
confirmation window (Fig. 4-43).

< Roturn Selext an wnayuis e w

B:xE=co
2

Ba s

C¥

Fig. 4-43 Data Confirmation Window
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When printing the measurement data|

(1) When printing the measured data, press E [print button]
icon shown at the header part.

(2) The printing condition setting window will be shown (Fig. 4-44).
Turn ON the item you want to print and press the [preview button
under the above conditions].

Fig. 4-44 Printing Condition Setting Window

(3) Print preview (Fig. 4-45) will be shown.

Fig. 4-45 Print Preview Window
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(4) Press | PRNT  Tprint] to show the printer option (Fig. 4-46).
Select the printer and the number of copy and press [print].

Printer Options

Select Printer >

+

Fig. 4-46 Printer Option Window

\When outputting the measured data in CSV]

(1) When saving the measured data in CSV, press [CSV file
preparation button] icon shown at the header part.

(2) The export window (Fig. 4-47) will then be shown. After inputting
the name of the file to save, press [export].

Export
Instrument USB Port

Export Cancel

Fig. 4-47 File Export Window
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4.2.3 Measuring Nucleic Acid Specimens

Absorbance of nucleic acid specimens (230 nm, 260 nm, 280 nm, and
320 nm) can be measured, and purity, concentration, protein
concentration, etc. of nucleic acids can be calculated from the
measured absorbance and the absorbance ratios (A260/A280,
A260/A230). This function is also used to calculate the ratio of
absorbance after absorbance of two wavelengths is measured.

1. Starting Up the Product

Start up this product. (For the start-up procedure, see 2.2 “Starting
Up and Shutting Down Instrument”.)

2. Setting Measurement Conditions

(1) Press [measurement button] icon in the top page (Fig.
4-48). Then, the measurement item selection window (Fig. 4-49)
will be displayed. Press [nucleic acid measurement button]
icon to set conditions for concentration measurement.

Fig. 4-48 Top Window
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<Top

Salect menastament mat,

Fig. 4-49 Measurement Menu Window

3. Setting Sample Conditions

D PreSSEE [sample tab] to set sample conditions.

(2) The sample conditions window (Fig. 4-50) will be shown.

Maasiirament

I =
. Mansirsmant -

Sample Name  Sampie
E MNuschic Acid COMNC
H Pratein CONC Replicate Measurement ﬂ o8
B oo

—

S contol tem
Print

Fig. 4-50 Sample Window

(3) Set sample conditions. See Table 4-33 for parameters.
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Table 4-33 Parameters for Setting Sample Conditions

Setting Item

Description

Sample
Name

Sample names can be input in two-byte or one-bype
English character fonts. The largest number of characters
inputtable is 20 in one-byte English character fonts. Sample
names input here will be printed in the field of "Sample
Name" of the report.

Replicate
Measurement

Choose whether measurement will be repeatedly made or
not.

ON: Measurement will be repeatedly made.

OFF: No measurement will be repeatedly made.

Number of
Replicate

This will be shown when repeated measurement is ON. Set
the number of samples that will be measured repeatedly.
Any number from 2 to 5 can be set.

Statistics

Average (MEAN), standard deviation (SD) and relative
standard deviation (RSD) will be calculated relative to the
absorbance ratio or difference of samples according to the
following equation. This calculation should be conducted
for every operand (N) set at the following items:

[Mean value]

(N = operand)

(N = operand)

[Relative standard deviation]

RSD = S—DxlOO

MEAN

Operand

This will be shown when statistical operation is ON. Set the
number of samples for which statistical operation will be
conducted. Any number from 2 to 100 can be set. When 3 is
set for operand, statistical operation will be conducted three
samples at a time.
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4. Setting Measurement Conditions

(1) Press fa¥ [Measurement tab] to set measurement conditions.
(2) The sample conditions window (Fig. 4-51) will be shown. Set the
wavelength number, wavelength, and initial delay. See Table

4-34 for each parameter.

Print Background Cormrection OFF
Correction WL{nm) = 3200 +
Initial Delay(s) = 0+

Fig. 4-51 Measurement Window



Table 4-34

4.2.3

Parameters for Setting Measurement Conditions

Setting Item

Description

Number of
WL

Set the number of wavelength to measure.

Wavelength 2: Select this for ratioing, such as calculation
of A260/A280 (ratio of 260 nm to 280 nm)
or A260/A230.

Wavlength 3: Measure absorbance of a wavelength
other than two wavelengths used in
ratioing.

See Commentary 4-10 for measurement of DNA.

WL 1 (nm) to
WL 3 (hm)

Designate a wavelength used for calculations of ratio,
purity, concentration, or protein concentration. Set any
value at an interval of 0.1 nm between 190.0 and 1100.0
nm.

The following wavelengths are set as the default values:

(WL 1) 260 nm: Wavelength of maximum
absorption of absorption
spectra of nucleic acid

(WL 2) 280 nm: Absorption wavelength of
protein

(WL 3) 230 nm: Wavelength that minimizes the
absorption spectram of nucleic
acid

Operate the following calculations using the absorbance
of the set wavelengths, 1 and 2, or A(1) and A(2),
respectively:

[Background correction: OFF]
Absorbance ratio = A(1)/A(2)

[Background correction: ON]
Absorbance ratio =(A(1)-A(corrected))/
(A(2)-A(corrected))

A(corrected): Background correction value

Background
Correction

Set the wavelength for which background correction is
made.
ON: Set ON when deducting the absorption of the
background.
OFF: Set OFF when no background absorption is
deducted.
See Commentary 4-11 for the details of the functions.

Correction
WL

Set the wavelength for which background correction is
made. This will be shown only when background
correction is ON.

Set any value at an interval of 0.1 nm between 190.0 and
1100.0 nm.
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(cont'd)

Setting Item

Description

Initial Delay
(s)

Prior to measuring, press [start button] icon, wait for
the time set here and start measurement. Any value at an
inteval of 1 second can be input between 0 to 9999
seconds.

Set this when you want to start measurement after the
passage of a certain period of time, such as when you
want to measure after returning the temperature of the
speciment to the room temperture. Input 0 when you don't
make any special setting.

Commentary 4-10 Set Wavelength for DNA Measurement

The absorption spectra of the nucleic acid solution contain the minimum absorption at around 230 nm
and maximum absorption at around 260 nm. This wavelength with the maximum absorption varies
depending on the content and sequence of bases contained in the nucleic acid. It is known that the
A260/A230 ratio is about 1.8 for DNA and 2.0 for RNA.

As a concomitant protein has an absorption maximum at 280 nm, estimation of purity can be made by
calculating the ratio of A260 to a280. For DNA, when the value is smaller than 1.8, it is possible that
the protein might have been contained. The value is known to rise when RNA is mixed.

Abs
15 ‘\

1\
1.0: \ /
0.5 \\/
0.0 :

200

\

300 400

Absorption spectra of salmon testis DNA

Analytical Chemistry Handbook, Version 5, Japan Society for Analytical Chemistry, p.400
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Commentary 4-11 About Background Correction

Background )
. Setting method
correction
OFF No background setting will be made. Absorbance for which ratioing is conducted
should be calculated using the obtained values.
Absorbance ratio = A(1)/A(2)
[}
=
©
o
5}
[2]
Z A(2) 1)
WL2 wL1 Wavelength
Absorption spectra
ON Background correction will be made. This is effective when the background exists

evenly for the wavelength. The absorbance of a set correction wavelength should be
deducted from another absorbance to measure. Use the following equation for

calculation.

Absorbance ratio = (A(1)-A(corrected))/(A(2)-A(corrected))

Absorbance

WL2 WL1  Corrected
wavelength Wavelength

Absorption spectra
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5. Setting Nucleic Acid Concentration Conditions

(1) Press [Nucleic Acid CONC tab] to set nucleic acid
concentration conditions.

(2) The nucleic acid concentration conditions window (Fig. 4-52) will
then be shown.

] st e parame Muassiement =

Nucleic Acid CONC

Nuclele Acid CONC ar n

R, sratenomo Hucleic Acid CONC Factor - 500 4

& e

E P Nuclelc CONC Unit gl O

fa i Purity oFF “
Expected Ratio = 1800 +

Fig. 4-52 Nucleic Acid CONC Window

(3) Select each item of nucleic acid concentration conditions and
make the settings. See Table 4-35 for each parameter.
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Table 4-35 Parameters Setting Measurement Conditions

Setting Item Description
Nucleic Acid | Choose either calculation or no calculation of nucleic acid
CONC concentration.
ON: Select this when you want to calculate nucleic
acid concentration.
OFF: Select this when you don't calculate nucleic acid
concentration.
Nucleic Acid Input a concentration factor to calculate nucleic acid

CONC Factor

concentration.
Calculation will be conducted using the following
equation:

Nucleic acid concentration = (A(1) - A(corrected))
* nucleic acid factor
(Example of concentration factor)
RNA concentration factor = 40
ssDNA concentration factor = 33
dsDNA concentration factor = 50

A(1): Photometric value of calculation
wavelength 1

A(corrected): Background correction value
No correction = 0

Nucleic An arbitary unit of concentration can be selected and
CONC Unit input (such as yg/mL or mg/mL)
If the list does not contain a unit you want to use, you can
select the unit you want and input it.
Purity Select either calculation or no calculation of purity.
ON: Select this when you calculate purity.
OFF: Select this when you don't calculate purity.
Expected Set an expected ratio used for purity calculation.
Ratio

Calculate the photometric value ratio of calculation
wavelength 1 to calculation wavelength 2 to measure
purity (ratio of the expected value to the measured value).

RATIO = (A(1)-A(corrected))/(A(2)-A(corrected))

A(1): Photometric value of calculation
wavelength 1
A(2): Photometric value of calculation

wavelength 2
A(corrected): Background correction value
No correction =0

Purity = (RATIO/expected ratio (input value)) * 100%




4.2 Automatic Continuous Measurement (6 Cell Auto Mode)
6. Setting Protein Concentration Conditions

o
(1) Press [Protein CONC tab] to set protein concentration
conditions.

(2) The protein concentration conditions window (Fig. 4-53) will then
be shown.

B samete Protein CONG

. Mensurement

E Nishelis A CONC Protein CONC are n
R o covcracorxo ) oo
ERE

E T, Protein CONC Factor K1 s 165200 4+
i Protein CONC Factor K2 - 757.30 4+

Protein CONC Unit wgmk. &

Fig. 4-53 Protein CONC Window

(3) Select each item of protein concentration conditions and make
the settings. See Table 4-36 for the details of each parameter.
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Table 4-36 Parameters for Setting Measurement Conditions

Setting Item Description
Protein Choose either calculation or no calculation of protein
CONC concentration.
ON: Select this when you calculate protein
concentration.
OFF: Select this when you don't calculate protein acid
concentration.
Protein Input concentration factors for calculation of protein

CONC Factor | concentration.
Calculation will be conducted using the following
equation:

Protein concentration calculation (Warburg-Christian
method)

Calculation concentration from the absorbance (after
background correction) of calculation wavelength 1,
absorbance (after background correction) of calculation
wavelength 2, and factors KO, K1 and K2.

Protein concentration = KO * (K1 * (A(2) - (A(corrected)) -
K2 * (A(1) - A(corrected)))
Initial value: KO0=1, K1=1.55, K2=0.76

A(corrected): Background correction value

Protein Concentration units (ug/mL) can be selected.
CONC Unit If the list does not contain a unit you want to use, you can
select the unit you want and input it.
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7. Setting 6 Cells

NOTE: When Off is the condition for 6 cell settings to be determined
when single cell holder or rectangular long cell holder is
used, the 6 cell mode will not be shown (See 3.1.2.6 Cell
Mode for details). When the auto shipper is connected, the
items of the auto shipper will be shown instead of the 6 cell
mode.

—
(1) Press c.,.!" [6 Cell tab] in order to set the six cell conditions.

(2) 6 cell conditions window (Fig. 4-54) will be shown.

Tep  Messinaminl Marn  Magsurement Paramatse

= Measureeart Manu Maasiirament

E e 6 Cell

B vensurement

Nuschelc Acid GONC 6 Cell Mode Maran n

E S ; Autozero Catl A Al Colls

Cantrol em Sample Autozero QFF n

fa i Autozero Interval 1 n
Number of Sample = 0 4+

Fig. 4-54 6 Cell Window

(3) Select and determine each item of the 6 cell conditions. Set the 6
cell mode to "Auto." See Table 4-37 for the details of the
parameters.
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Table 4-37 Parameters for Setting 6 Cell Conditions

Setting Item

Description

6 Cell Mode

Determine the movement of 6 cells during measurement.
Auto:  This mode automatically rotates 6 cells, with

samples manually set to each position in
advance, and automatically conducts all
processes of measurement from autozero to
standards and samples. As the equipment has
6 cells, use of this mode is recommended
when there are many specimens to measure.

Manual: Standards and samples are measured using
one of the 6 cell positions (which may be either
from 1 to 5). Autozero can be easily conducted
by setting a solution at Cell A for autozero in
order to remove the influence of drift (shaking
of the baseline) of the equipment during
measurement. In the ordinary use, a standard
solution or a sample solution will be set at Cell
1. (See 4.3.3 Measuring Nucleic Acid
Specimens for the details of the manual
mode.)

Autozero

Set the method of autozero.
Cell A: Conduct autozero at Cell A. Measure the
autozero value of Cell A as a representative
value and record it as a correction value.

All cells: Conduct autozero for all cells. Measure
autozero values for all cells before measuring
a standard and a sample and memorize them
as correction values.
Then the individual differences of absorbance
among all cells will be corrected. This is
effective for cases where minute absorbance
differences are measured.

* See Commentary 4-4 for setting conditions in detail.
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(cont'd)

Setting Item

Description

Sample
Autozero

Select a sample for autozero operation during sample
measurement or select no automatic autozero operation.

ON: Select this when a sample to undergo autozero
during sample measurement is the same as that
for standard measurement. Autozero will be
automatically performed.

OFF: When OFF is selected, no automatically autozero
will be performed during sample measurement.
When autozero is performed, it should be done
manually.

* See Commentary 4-5 and 4-6 for setting conditions in
detail.

Autozero
Interval

5: Autozero will be automatically performed once in
five measurements.

1: Autozero will be automatically performed for every
sample.

Number of
Sample

Set the number of samples to measure. Choose a
number between 1 and 300. For repeated measurement,
select the number of samples so that the number of
sample multiplied by repetition number is 300 or under.




4.2.3
8. Setting Control Items
=
(1) Press @= [Control Item tab] to set control items.

(2) The control item window window (Fig. 4-55) will then be shown.

pmp R — Maasuirement >

Conirol llem
Controlltem 1 (serz
Control tem2  DNA

Control llem 3

Fig. 4-55 Control Iltem Window
(3) Input a comment in a control item.

GUIDE: A comment to be input in a control item should be a search

keyword in reference for condition file or reference
for data file.

(See 5.1.1 Reading Saved Data for details)
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9. Setting Printing Conditions
GUIDE: Set those conditions when items to be printed are
predetermined. Printing items can be set even after
completion of measurement.

(1) Press [print tab] to set printing conditions.

(2) The printing conditions window (Fig. 4-56) will then be shown.

Maasurament >

[T

E Soui Print
B vensurement

Nutieic Acid CONC Print Date are
u b Run Date OFF
g som

E Central iam Measurement Parameter OFF “
. ... - E3

Fig. 4-56 Print Window

(3) Selet each item of printing conditions and make the settings
according to the guidance. See Table 4-38 for the details of each
parameter.
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Table 4-38 Parameters for Setting Printing Conditions

Position of a printing

Setting item Description -
g P example in Fig. 4-57

Print ON: Printing date and time

Date will be printed.

OFF: Printing date and time
will not be printed.

Run ON: Analysis date and time

Date will be printed.

OFF: Analysis date and time
will not be printed.

Measurement | [l ON: Measurement conditions

Parameter will be printed.

OFF: Measurement conditions
will not be printed.

Sample Data ON: Measurement results of
the sample will be
printed.

OFF: Measurement results of
the sample will not be
printed.

1)

2)

3)

4)

Report : 2013/05/17 13:59 EE NN R s R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEREEE 1)

Sample Hame :

File Hame : DHA Data 02
Run Date 3 2013/05/13 17:42
L NEEsEsEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEsEsEEEEEEEEn 2)
Epectrophotometor
Model 3 UHS300 Spectrophotometer
SERIAL Ho. @ 0000-009
(CPUl )Program No. @ 3J15300-01
(CPU2 )Program No. : 3315310-02DMD2-20130501-143%
Option s 6 Cell
Instrument Parameter
Measu. snt Mode @ Nucleic Acid Bandpass(nm) 1.0
Data Mode i aba Replicate Measurement : QopF
Rumber of WL 3 Statistics : OFF
Background Correction : gy 6 Dell Mode : Auto
WLl (nm) : 260.0 Autozero i Cell A
WLZ (nm) ¢ 280.0 Sample Autozero @ on
WL3 (nm) 230.0 Autozero Interval :
320.0 Humber of Sample :
o
Caleculation Parameter B
Nucleiec Reid CONC
Hucleic Acid CORC Pactor @ 50,0
Expected Ratio : 1.800 3)
Frotein CONC
Proteln CONC Factor KO @ 1.00
Protein CONC Factor K1 : 1552 .00
Protein CONC Factor K2 @ 757.30 J
Eample
Sample ID WL1(nm) WL2 ( nm) WL3{nm) Bkgd. {nm} Abs Ratio N.CONC Purity P.CONC
{260.0) (280.0) ({230.0) {320.09) { Hg/mL) {Hg/mL}
1 0.267 0.261 0.071 1.141 11.17 63.40 134.7 4)
2 0.958 0.%218 0.217 1.094 40.53 60.78 536.0
3 0.267 G.261 0.072 1.141 11.16 63.39 134.6
4 0.959 0.918 0.218 1.094 40.54 60.77 336.3
3 0.267 0.261 0.071 1.140 11.16 63.36 134.7 Y,
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10. Saving Measurement Conditions

GUIDE: Move to the measurement window when you don't save set
measurement conditions.

(1) When saving the set conditions, press E [save button] icon
shown at the header part.

(2) The file input window (Fig. 4-58) will then be shown. After a
saving file name is input, press [OK button].

File Save : File Name

w

OK Cancel

Fig. 4-58 Measurement Condition Saving Window



11. Measuring Samples

(1)

()

4.2.3

Press Measurement>  measurement button] and move to

the sample measurement window.

The sample setting window (Fig. 4-59) will be shown. Functions
shown in Table 4-39 can be used while waiting for measurement.

vvvvv

Fig. 4-59 Sample Setting Window

On the window are shown from left to right the number of cell
holder and sample ID. Set a sample that corresponds to each
cell holder. Set nothing at the cell positions with sample 1D being
blank. Set a sample to a cell according to the order given in
Table 4-40 (autozero method: Cell A) or Table 4-41 (autozero
method: all cells) when the setting of "sample autozero" is ON.
Set a sample to a cell according to the order given in Table 4-42
(autozero method: Cell A) or Table 4-43 (autozero method: all
cells) when the setting of "sample autozero" is OFF. Each
measurement will be made according to the order shown in
Table 4-44.
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Table 4-39 Explanation of Icons for the Measurement Window

Button

Name

Description

|

Lamp on/off (when
light is off)

It indicates whether the lamp is on or off.
Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp temporarily.

Lamp on/off (when
light is on)

It indicates whether the lamp is on or off.
Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp.

2- Wavelength Pressing the [wavelength movement]

..... » | movement icon will be able to temporarily monitor
the absorbance of any given
wavelength.

----- Autozero Pressing the [autozero] icon when the

setting of "Sample autozero" is OFF, you
can perform autozero operation.

Re-measurement

Pressing the [re-measurement] icon
after suspending the ongoing
measurement will be able to resume
re-measurement of the sample solution.

Table 4-40 Sample autozero: Setting a Cell in ON Condition

(Autozero Method: Cell A)

Cell A* | Cell1 Cell 2 Cell 3 Cell 4 Cell 5

1st round Blank | Sample | Sample | Sample | Sample | Sample

1 2 3 4 5
2nd round Blank | Sample | Sample | Sample | Sample | Sample

6 7 8 9 10
3rd round Blank | Sample | Sample | Sample | Sample | Sample

11 12 13 14 15
4th round Operation will be repeated until the designated number of
and samples.
thereafter
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Table 4-41 Sample autozero: Setting a Cell in ON Condition
(Autozero Method: All Cells)

Cell A* | Cell1 Cell 2 Cell 3 Cell 4 Cell 5
1st round Blank Blank Blank Blank Blank Blank
2nd round Blank | Sample | Sample | Sample | Sample | Sample

1 2 3 4 5
3rd round Blank | Sample | Sample | Sample | Sample | Sample
6 7 8 9 10
4th round Blank | Sample | Sample | Sample | Sample | Sample
11 12 13 14 15
5th round |Operation will be repeated until the designated number of
and samples.
thereafter

Table 4-42 Sample autozero: Setting a Cell in OFF Condition
(Autozero Method: Cell A)

Cell A* | Cell1 Cell 2 Cell 3 Cell 4 Cell 5

1st round None STD1 STD2 STD3 STD4 STD5
placed

2nd round None STD6 STD7 STD8 STD9 | STD10
placed

3rd round None | STD1l1 | STD12 | STD13 | STD14 | STD15
placed

4th round Operation will be repeated until the designated number of

samples.

Table 4-43 Sample autozero: Setting a Cell in ON Condition
(Autozero Method: All Cells)

Cell A* | Cell 1 Cell 2 Cell 3 Cell 4 Cell 5
1st round Blank Blank Blank Blank Blank Blank
2nd round Blank | Sample | Sample | Sample | Sample | Sample

1 2 3 4 5
3rd round Blank | Sample | Sample | Sample | Sample | Sample
6 7 8 9 10
4th round Blank | Sample | Sample | Sample | Sample | Sample
11 12 13 14 15
5thround  |Operation will be repeated until the designated number of
and samples.
thereafter

*When each round is completed, autozero operation at Cell A can be

conducted as required.
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Table 4-44 Autozero Interval and Standard Measurement

Operation 1
Sample Sample autozero: ON
" Measurement

autozero: Autozero Autozero | Cellposition .

. . operation
OFF interval: 5 interval: 1
Sample setting: 1st round
- 1 1 CellA autozero
1 2 2 Cell 1 Measure
Sample 1
- - 3 CellA autozero
2 3 4 Cell 2 Measure
Sample 2
- - 5 Cell A autozero
Measure
3 4 6 Cell 3

Sample 3
- - 7 Cell A autozero
Measure

4 5 8 Cell 4 .
Sample 4
- - 9 CellA autozero
5 6 10 Cell5 Measure
Sample 5

Sample setting: 2nd round

- 7 11 Cell A autozero
Measure

6 8 12 Cell 1 .
Sample 6
- - 13 Cell A autozero
Measure

7 9 14 Cell 2 .
Sample 7

Repeated until the designated number of standards.

The sample has been placed as per the guidance, press [start
button] icon. This will then begin measurement. Samples will be
measured for five at a time, and operation will be guided until the
number set for the sample number of 6 cells.

GUIDE: See 2.3.4 Setting Cells for the method of setting samples to
cell holders.
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(3) The windows below Fig. 4-60, window for ongoing sample
measurement, will be shown during measurement.

Tep arn Farumats:

START

Fig. 4-60 Window Showing Ongoing Sample Measurement

(4) When 6 or a larger number is set for "number of samples," the
measurement results of Sample 1 to 5 will be shown as in Fig.
4-61. Set the following sample according to the guidance. When
the sample has been placed, press [start button] icon. This
will then begin measurement.

STAAT

Fig. 4-61 Example of the Window After Measurement of
the First Round of Samples
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(5) When measurement of the set number of samples is completed,
the window shown in Fig. 4-62 will be show.

START

Fig. 4-62 Example of the Window After Sample Measurement
(Sample Number: 10)

12. Saving and Printing Data

When the measurement data are saved|

(1) When saving the measured data, press E [save button] icon
shown at the header part.

(2) The file input window (Fig. 4-63) will then be shown. After a
saving file name is input, press [OK button].

File Save : File Name

-

[0].4 Cancel

Fig. 4-63 Measured Data Saving Window
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IMoving to the data confirmation window|

(1) Press s [Data button] and move to the data
confirmation window (Fig. 4-64).

Top * anssursmn Pacamate: s Dot

= Return Balect un aniyass Bam and ast o pursmeer

- [EREES = KN B
; e e =
e LE | M mmn ma WSSOI e SN _
ﬂ Eamplo.

_ﬁa - B e g W B M e

] 2. % cou e ox fm e me

L L )

aEA oMa LI AT AR weT i

Fig. 4-64 Data Confirmation Window

When printing the measurement data|

(1) When printing the measured data, press [print button]
icon shown at the header part.

(2) The printing condition setting window will be shown (Fig. 4-65).
Turn ON the item you want to print and press the [preview button
under the above conditions].

Proviow on o obave paramators. Canesl

Fig. 4-65 Printing Condition Setting Window

4-100
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(3) Print preview (Fig. 4-66) will be shown.

aERbei .
|

Fig. 4-66 Print Preview Window

PRINT

(4) Press [print] to show the printer option (Fig. 4-67).
Select the printer and the number of copy and press [print].

Printer Options

Select Pnnter »

+

Fig. 4-67 Printer Option Window

When outputting the measured data in CSV|

(1) When saving the measured data in CSV, press [CSV file
preparation button] icon shown at the header part.

(2) The export window (Fig. 4-68) will then be shown. After inputting
the name of the file to save, press [export].

Export
Instrument USB Port

Export Cancel

LS

Fig. 4-68 File Export Window
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4.2.4 Measuring Spectra

Transmission spectra and absorption spectra can be measured.
When a blank is placed at Cell A, the equipment will automatically
conduct baseline correction and measures a sample.

1. Starting Up the Product

Start up this product. (For the start-up procedure, see 2.2 “Starting
Up and Shutting Down Instrument”.)

2. Setting Measurement Conditions

(1) Press [measurement button] icon in the top page (Fig.
4-69). Then, the measurement item selection window (Fig. 4-70)
will be displayed. Press [wavelength scan measurement
button] icon to set concentration measurement conditions.

Fig. 4-70 Measurement Menu Window

4-102
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3. Setting Sample Conditions
(2) Presslim [sample condition tab] to set sample conditions.

(2) The sample conditions window (Fig. 4-71) will be shown.

Maasiirament

Bampie

Fig. 4-71 Sample Window
(3) Set sample conditions. See Table 4-45 for parameters.

Table 4-45 Inputting Sample Names

Setting Item Description
Sample Sample names can be input in two-byte or one-bype
Name English character fonts. The largest number of characters

inputtable is 20 in one-byte English character fonts.
Sample names input here will be printed in the field of
"Sample Name" of the report.
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4. Setting Measurement Conditions

EAVAVY

(1) Press g9 [Measurement tab] to set measurement conditions.

(2) The sample conditions window (Fig. 4-72) will be shown. Set the

wavelength number, wavelength, and initial delay. See Table
4-46 for each parameter.

Tep  Messunaminl Mara  Megsurement Paramatse

] e e Massuirament =

E s Measurement

O abs
R Data Mode

=T
B svstem
[ e pesectian 000 70058
Measurement Wi{nm)
S contol tem —
] Prini
Socan Speed(nm/min) w00 O
Data interval m Fina 2omm
Initizl Dalay(s) - (LS
C.000 1,000

¥-axis MinMax

Fig. 4-72 Measurement Window
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Table 4-46 Setting Parameters in the Measurement

Conditions Window

Setting Item

Description

Data Mode

Select the data mode for the vertical axis.
ABS: Used to measure absorption spectra (vertical axis
indicates the spectra of absorbance)
%T: Used to measure transmission spectra (vertical
axis indicates the spectra of transmittance)

Measurement
WL(nm)
(Start WL)

Input a wavelength at which measurement should start.
Starting wavelength: Input the wavelength at an
interval of 0.1 nm in the range
from 200.0 to 1,100.0 nm.
Make sure the start wavelength is smaller than the end
wavelength when setting.
Make sure (end wavelength - start wavelength) = 10.

(End WL)

Input a wavelength at which measurement should end.
End wavelength: Input the wavelength at an interval of
0.1 nm in the range from 200.0 to
1,100.0 nm.
Make sure the start wavelength is smaller than the end
wavelength when setting.
Make sure (end wavelength - start wavelength) = 10.

Scan Speed
(nm/min)

Set the speed at which to send a wavelength. Speeds
may be selected from the following nine stages:

10, 40, 100, 200, 400, 800, 1200, 2400, 4800

The data interval that can be obtained will change
depending on the scanning speed. Data interval should
be given a smaller value for slower speed and a larger
value for higher speed. See the section on data interval
for details.
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(cont'd)

Setting Item

Description

Data Interval

Set the data interval to obtain. Select the interval from the
following two:

Standard: This is the ordinary choice.

High resolution: Measurement can be made at a
smaller data interval than when the
standard is selected. But this setting
shortens the data acquisition time per
piece compared with the standard
interval and therefore is less likely to
produce noise on spectra.

The settable smallest data interval depends on the scanning
speed.

Scanning Data interval (s)
speed ] ]
(nm/min) Standard High-resolution
10 0.1 -
40 0.2 0.1
100 0.5 0.2
200 1.0 0.5
400 2.0 1.0
800 2.5 2.0
1200 5.0 2.5
2400 10.0 5.0
4800 20.0 10.0
6000 - 20.0
Initial Delay
(s) Prior to measuring, press @ : [start button] icon, wait for
the time set here and start measurement. Any value at an
inteval of 1 second can be input between 0 to 9999
seconds.
This is used when you want to start measurement after
the passage of a certain period of time such as when you
want to measure after returning the temperature of a
specimen to room temperature or start measurement
after completing the reaction. Input 0 when you don't
make any setting.
Y-axis Max Input the upper limit of the vertical axis of the spectra to
be shown during measurement.
It may be input in the following range:
For ABS: -9.999 to 9.999
For %T: -999.9 to 999.9
Y-axis Min Input the lower limit of the vertical axis of the spectra to be

shown during measurement.

It may be input in the following range:
For ABS: -9.999 to 9.999
For %T: -999.9 to 999.9
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4.2 Automatic Continuous Measurement (6 Cell Auto Mode)

5. Setting 6 Cells

NOTE: When Off is the condition for 6 cell settings to be determined
when single cell holder or rectangular long cell holder is
used, the 6 cell mode will not be shown (See 4.3.4
Measuring spectra for details.). When the auto shipper is
connected, the items of the auto shipper will be shown
instead of the 6 cell mode.

(1) Press [6 Cell tab] in order to set the six cell conditions.

(2) 6 cell conditions window (Fig. 4-73) will be shown.

Top  Messunmnt HMarn  Measursment Paramels:

<MemsuremwntMany | LRt Maasiirament

[ sampie &Cell
. Mensurement

EEammm @ - -

m 2 Baseline Correction Catl A Al Colls
B renk betectian

Gtk em Number of Sample = 5 %

E e

Fig. 4-73 6 Cell Window
(3) Select and determine each item of the 6 cell conditions. Set the 6

cell mode to "Auto." See Table 4-47 for the details of the
parameters.
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4.2.4

Table 4-47 Parameters for Setting Calibration Curve Conditions

Setting Iltem

Description

6 Cell Mode

Select the movement of the 6 cells during measurement
from either of the following two:

Auto:

Manual:

This setting can automatically measure one
sample after automatically rotating 6 cells
and conducting baseline correction by setting
specimens for baseline and samples to the 6
cells.

In this setting, the user should manually
conduct baseline correction and sample
measurement. The user needs to manually
move cells or make baseline correction.

(See 4.4.1. Measuring Sample by Sample for
the details of the manual mode (six manual
modes).)

Baseline
Correction

Select the method of baseline correction.

Cell A:

All cells:

Baseline correction will be conducted at Cell
A. The equipment will measure the baseline
of Cell A as a representative value and
record it as a correction value.

The equipment will conduct baseline
crrection at all cells. It will measure baseline
correction at all cells before measurement of
STD or measurement of samples and
memorize them as correction values. Then
the individual differences of absorbance
among all cells will be corrected. This is
effective for cases where minute absorbance
differences are measured.

* See Commentary 4-4 for setting conditions in detail.

Number of
sample

Set the number of samples to measure.
Any value from 1 to 150 can be selected.
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4.2 Automatic Continuous Measurement (6 Cell Auto Mode)

6. Setting System Conditions
(1) Press [System tab] to set system conditions.
(2) The system conditions window (Fig. 4-74) will then be shown.

Set the conditions for the calibration curve regression equation
according to the guidance. See Table 4-48 for details.

i
< Maasussment Many g R — Muasiirament =

FEPD— -
-

Cantral ftem

Print

Fig. 4-74 System Conditions Window

Table 4-48 Parameters for Setting Responses

Setting Item Description
Response Select the type of response from either of the following
three:
Fast: Used to make fine measurement for the

wavelength. The result will contain larger
noise compared with the standard speed

or low speed.
Medium: Used for ordinary measurement.
Slow: Used to reduce dispersion of photometric

values or noise. It is not appropriate for
fine measurement compared with the high
speed or standard speed.
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7. Setting Peak Detection Conditions

4.2.4

*
(1) Press [Peak Detection tab] to set peak detection

conditions.

(2) The peak detection conditions setting window (Fig. 4-75) will
then be shown. These settings are for threshold values and
sensitivity, which are necessary to conduct peak detection. See
Table 4-49 for details.

Display Hem Vatley WLData

Threshold - 001 4+

Sensitivity 1 n 4 [

Fig. 4-75 Peak detection Conditions Setting Window

Table 4-49 Parameters for Setting Peak Detection Conditions

Setting Item

Description

Display

Set either of the two selections about graphical
presentation of measurement results, indication or no
indication of the peak detection results in the comment
field of the graph.

ON: Indicated

OFF: Not indicated

Display
Item

Indicated when indication is ON.
Select from the following three:

Peak wavelength/data: Peak wavelength and
data will be shown in the
comment field of the
graph.

Valley wavelength/data: Valley wavelength and
data will be shown in the
comment field of the
graph.

Peak valley wavelength/data: Peak wavelength, valley
wavelength and data will
be shown in the comment
field of the graph.
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4.2 Automatic Continuous Measurement (6 Cell Auto Mode)

(cont'd)

Setting Item

Description

Threshold

Set conditions for detection of peak and valley from the
measured spectra.

When detecting a peak, reducing a threshold value will
eventually allow detection of noise elements. On the
contrary, increasing a threshold value will not allow
detection of minute peaks. As above, a threshold is what
determines the detection capability of spectra in the
vertial axis direction. The minimum peak-valley difference
shown in the following figure will be detected as a peak
and a valley when it is larger than the threshold.

Peak and valley to detect: minimum peak-valley
difference > threshold

It may be input in the following range:
For ABS: -0.001 to 1.000
For %T: 0.1to 100.0

)
= Q0
ETC
S5 S %
EX s
Peak EacP
— O =
SR / = 97T
g =
£ €
o w -
33
<5
Valley
Wavelength

Sensitivity

Set conditions for detection of peak and valley from the
measured spectra.

Sensitivity is what determines the detection capability of
spectra in the horizontal axis direction. Select Sensitivity 1
to detect sharp peaks and Sensitivity 8 to detect broad
peaks. It may be selected from four types, or 1, 2, 4 and
8. See Commentary 4-12 for details.
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4.2.4

Commentary 4-12 Densitivity of Peak Detection

For sensitivity of peak detection, a peak will be determined based on the results of comparison
between the data of a point currently in question and the data of N nhumber of points ahead and
whether the data are rising or falling. Here is the explanation of peak detection sensitivity using the
case of peak detection with peak sensitivity of 1 (refer to six points ahead).

The data currently in question is compared with the data N number of points ahead, and when the
data N number of points ahead is larger than the other, the data is judged to be rising. The data is
judged falling in the opposite case. Whether the data is rising or falling will be judged by comparing
the data currently in question with the data N number of points ahead one after another (Fig. 1). Peak
is detected when the rise continues N/2 times and then the fall continues N/2 times. Valley point is
detected when the fall continues N/2 times and then the rise continues N/2 times (Fig. 2).

D5 D6

I
Lo
Lo
Lo
Lo
| | Falling

|

|

|

| Falling
Faliing |
!
I
i

Rising :
Rising

i
Rising I
i

N-th point

Fig. 1 Coceptual Diagram of Peak

Table 1 Judgment on Rise and Fall

Data in question DO D1 D2 D3 D4 D5
Data N number of D6 D7 D8 D9 D10 D11
points ahead

Rise or fall Rise Rise Rise Fall Fall Fall

Sensitivity compares the data of what number of points ahead and judges whether or not it should be
used for peak detection. Table 2 shows the sensitivity and the data reference points. Sensitivity 1
uses the data six points ahead, while Sensitivity 8 uses the data 48 points ahead. To this end, select
Sensitivity 1 to detect peaks or valleys of sharp spectra and Sensitivity 8 to detect peaks or valleys of
softly changing spectra.

Table 2 Sensitivity and Data Reference Points

Sensitivity N-th point
1 Six points ahead
2 twelve points ahead
4 twenty-four points ahead
8 forty-eight points ahead
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4.2 Automatic Continuous Measurement (6 Cell Auto Mode)
8 Setting Control Items

=
(1) Press [®I=] [control item tab] to set control items.

(2) The control item window window (Fig. 4-76) will then be shown.

Maasiirament

Conirol llem

Control Item 1 Lisar 01

Control ltem 2

Control llem 3

Fig. 4-76 Control Iltem Window
(3) Input a comment in a control item.
GUIDE: A comment to be input in a control item should be a search

keyword in reference for condition file or reference
for data file.

(See 5.1.1 Reading Saved Data for details)
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4.2.4

9. Setting Printing Conditions
GUIDE: Set those conditions when items to be printed are

predetermined. Printing items can be set even after
completion of measurement.

(1) Press [print tab] to set printing conditions.

(2) The printing conditions window (Fig. 4-77) will then be shown.

Salect tat
Ekt mach auiling pareretin MuasLirmment o

E s Print

B vensurement

B8 scen Print Date orF n

u b Run Date OFF o

B resk petocsion

a Central iam Measurement Parameter OFF n

e — wn o 1S3

e

Peak Table OFF on

Fig. 4-77 Printing Conditions Window
(3) Selet each item of printing conditions and make the settings

according to the guidance. See Table 4-50 for the details of each
parameter.
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4.2 Automatic Continuous Measurement (6 Cell Auto Mode)

Table 4-50 Parameters for Setting Printing Conditions

Position of a printing

Setting item Description example in Fig. 4-78
Print Date ON: Printing date and time will
be printed. 1)
OFF: Printing date and time will
not be printed.
Run Date ON: Analysis date and time
will be printed. 2)
OFF: Analysis date and time
will not be printed.
Measurement | ON:  Measurement conditions
Parameter will be printed. 3)
OFF: Measurement conditions
will not be printed.
Graph ON: Prints spectra 2)
OFF: Does not print spectra
Data list OFF: Does not print the
numerical data of
spectra.
All data:  Prints all numerical
data of spectra. 5)
Designated interval:
Prints numerical data
of spectra at the
designated interval.
Interval This will be shown when the
designated range is selected at
data list printing.
Set the printing interval of the -
data list. This will be shown
when the designated interval for
printing of data lists is selected.
Range This will be shown when the
designated range is selected at
data list printing. -
Set the printing range of the data
list.
Peak Table ON: Prints peak table. 6)

OFF: Does not print peak table.
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4.2.4

Report ! 2013/05/17 13156 EEsEEEEEEEEEEEEEEEEEEEEEEEsEEEEEsEEEEEEEEEEEEEE 1)
Ans - \
o7 . e 0684
wed A\
05 ] / \
0.4 3 /r \ 4)
o3 4 \
o2 ] /
ot _//
oo ]
T T T T T T T T ¥ T T T T T T | SRR Zan M T T
400 0 500 550 &0g B50 j
nm
Sample Name : 130213 Cr(vi)1.of EEsEEEEEsEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 2)
File Hame : Cr(vl) 1.0
Operator :
spectrophotometer
Model : UH5300 Spectrophotometer
SERIAL No. : 1234-567
{CPU1)Frogram No. @ 3J15300-01
{CPU2)Program No. 1 3J15310-01
Option 6 Call
Instrument Parameter
Measurement Mode @ WL Scan Bandpass(nm) = 1.0
Data Mode : Abs Response Medium
Start Whinm) = 700.0 & Cell Mode : Manual 3)
End WL{nm) t 400.0
Scan Speed(nm/min) 400
Data Interval(nm} = 2.0
Initial bBelay(s) = 0
Peak
Threshold : 0.010
sensitivity : 2
Peak Table N
No. WL{nm) Peak WL (nm}) Valley 6)
1 542.0 0.661
~
Data List
Wo. WL{nm) Abs Fo. WL{nm) Abs Ho. WL{nm) Abs \
i 700.0 0.001 12 590.0 0.323 23 480.0 0.214
2 690.0 0.001 13 5B80.0 0.427 24 470.0 0.165
3 680.0 o.001 14 570.0 0.516 25 460.0 0.137
4 670.0 0.002 15 560.0 0.593 26 450.0 0.121
5 660.0 0.003 16 550.0 0.646 27 440.0 0,106
6 650.0 0.006 17 540.0 0.659 2B 430.0 0.090 5)
7 640.0 0.012 18 530.0 0,626 29 420.0 0.074
B 630.0 0.026 12 520.0 0.557 30 410.0 0.060
9 620.0 0.05% 20 510.0  0.468 31 400.0  0.049
10 610.0 0.11% 21 500.0 0.372
11 600.0 0.211 22 490.0 0.285

Fig. 4-78 Example of Printing of Wavelength Scanning Mode
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4.2 Automatic Continuous Measurement (6 Cell Auto Mode)

10. Saving Measurement Conditions

GUIDE: Move to the measuring window when the set measurement
conditions are not saved.

(1) When saving the set conditions, press E [save button] icon
shown at the header part.

(2) The file input window (Fig. 4-79) will then be shown. After a
saving file name is input, press [OK button].

a3 N
File Save : File Name
OK Cancel
L A

Fig. 4-79 Measurement Condition Saving Window
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4.2.4

11. Setting and Measuring Samples

(1)

()

®3)

(4)

Q)

Press Measurement> | measurement button] and move to

the sample measurement window.

Guidance "Baseline measurement will be made" will be shown.
Put a specimen for baseline in Cell A and press [OK button]. When
baseline measurement has already been conducted, press
Cancel and move to the sample measurement window.

The sample setting window (Fig. 4-80) will be shown. Functions
shown in Table 4-51 can be used while waiting for measurement.

Fig. 4-80 Wavelength Scan Measurement Window

Set specimen 1 to 5 at Cell 1 to 5, respectively. When setting is
completed, press Q [start button] icon. This will start
measurement sequentially from Sample 1.

When 6 or a larger number is set for "number of samples," the
measurement results for Sample 1 to 5 will be shown overlapped
as in Fig. 4-81. Set the next sample according to the guidance.
When setting is completed, press [start button] icon.
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4.2

Automatic Continuous Measurement (6 Cell Auto Mode)

Fig. 4-81 Sample Setting Guidance Window

(6) When measurement of all set samples is completed, the window
of Fig. 4-82 will be shown.

Fig. 4-82 Measurement Completion Window
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4.2.4

Table 4-51 Explanation of Icons for the Measurement Window

Button Name Description
@ Lamp on/off (when It indicates whether the lamp is on or off.
light is off) Pressing the [lamp on/off] icon under

this condition will be able to turn off the
lamp temporarily.

Lamp on/off (when It indicates whether the lamp is on or off.
light is on) Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp.

z- Wavelength Pressing the [wavelength movement]
..... » | movement icon will be able to temporarily monitor
the absorbance of any given
wavelength.

------ Baseline correction Pressing the [baseline correction] icon
e will move the turret measurement
position to Cell A to re-correct the
baseline. This setting is effective for
long-time measurement.

O Re-measurement Press the [re-measurement] icon to
re-measure a sample solution.

4-120



4.2 Automatic Continuous Measurement (6 Cell Auto Mode)

12. Saving and Printing Data

When the measurement data are saved

(1) When saving the measured data, press [save button] icon
shown at the header part.

(2) The file input window (Fig. 4-83) will then be shown. After a
saving file name is input, press [OK button].

s ™\
File Save : File Name
OK Cancel
. >

Fig. 4-83 File Save Window

IMoving to the data confirmation window|

(1) Press Data>  [Data button] and move to the data
confirmation window (Fig. 4-84).

Fig. 4-84 Data Confirmation Window
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4.2.4

When printing the measurement data|

(1) When printing the measured data, press m [print button]
icon shown at the header part.

(2) The printing condition setting window will be shown (Fig. 4-85).
Turn ON the item you want to print and press the [preview button
under the above conditions].

Previiw on the above parameters.

Fig. 4-85 Printing Condition Setting Window

(3) Print preview (Fig. 4-86) will be shown.

Fig. 4-86 Print Preview Window
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4.2 Automatic Continuous Measurement (6 Cell Auto Mode)

(4) Press | PRINT  Iprint] to show the printer option (Fig. 4-87).
Select the printer and the number of copy and press [print].

Printer Options

Select Printer >

+

e

Fig. 4-87 Printer Option Window

\When outputting the measured data in CSV]

(1) When saving the measured data in CSV, press
preparation button] icon shown at the header part.

[CSV file

(2) The export window (Fig. 4-88) will then be shown. After inputting
the name of the file to save, press [export].

When outputting the measured data in image file|

(1) When saving the measured data in image file, press
[PNG file preparation button] icon shown at the header part.

(2) Then, the export window (Fig. 4-88) will be shown. Input the
name of a file to save and press [export].

Export
Instrument USB Port

I

Export Cancel

Fig. 4-88 File Export Window
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

This function measures samples one by one.

This mode is

4.3

Quantifying the Concentration of Solution
Preparing calibration curve and quantifying
the concentration of an unknown sample
Inputting calibration curve factors and
guantifying the concentration of
an unknown specimen using the input factors

Measuring absorbance/transmittance

Measuring nucleic acids

Measuring spectra

Time scanning

Conducting monitored measurement
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

4.3.1 Quantifying the Concentration of Solution

This function is used to prepare the calibration curve and quantify the
concentration of an unknown specimen or input clibration curve
factors to quantify the concentration.

1. Starting up the product

Start up this product. (See 2.2.1 Starting Up Instrument about the
start-up procedure.)

2. Measurement Conditions \

3. Setting Sample Conditions 2. For 2. Measurement Conditions to 6. Setting
Calibration Curve Data, see 2. Measurement
Conditions to 6. Setting Calibration Curve Data
in 4.2.1 Quantifying the Concentration of

5. Setting Calibration Curve Conditions Solution.

4. Setting Measurement Conditions

~—

6. Setting Calibration Curve data )
7. Setting 6 cells
NOTE: When Off is the condition for 6 cell settings to be determined
when single cell holder or rectangular long cell holder is
used, the 6 cell mode will not be shown (See 3.1.2.6 Cell
Mode for details). When the auto shipper is connected, the
items of the auto shipper will be shown instead of the 6 cell
mode.

a
(1) Press [6 cell tab] in order to set the six cell conditions.

(2) The 6 cell conditions window (Fig. 4-89) will be shown.
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4.3.1

= Measureeart Manu

iy & Cell

BB messurement

B ceibration Curve § el Mode m st

Calibration Curve Dats

@ sroen
Cantrol lbam

{= Print

Fig. 4-89 6 Cell Conditions Window
(3) Select and determine each item of the 6 cell conditions. Set the 6
cell mode to "Manual" See Table 4-52 for the details of the

parameters.

Table 4-52 Parameters for Setting Calibration Curve Conditions

Setting Item Description

6 cell mode Determine the movement of 6 cells during measurement.

Auto:  This mode automatically rotates 6 cells, with
samples manually set to each position in
advance, and automatically conducts all
processes of measurement from autozero to
standards and samples. As the equipment has
6 cells, use of this mode is recommended
when there are many specimens to measure.

Manual: Standards and samples are measured using
one of the 6 cell positions (which may be either
from 1 to 5). Autozero can be easily conducted
by setting a solution at Cell A for autozero in
order to remove the influence of drift (shaking
of the baseline) of the equipment during
measurement. In the ordinary use, a standard
solution or a sample solution will be set at Cell
1. (See 4.2.1 Quantifying the Concentration of
Solution for the details of auto.)
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

8 Setting System Conditions )
(For 8. Setting System Conditions, 9. Setting
9 Setting Control Iltems Management Items, 10. Printing Conditions and 11.
} Setting Saving of Measurement Conditions, see 8.
10 Setting Printing Conditions Setting system Condiitions in 4.2.1 Quantifying the
Concentration of Solution.

11 Saving Measurement Conditions )

12 Measuring Standard Solution

GUIDE: When linear coefficient or quadratic coefficient is chosen for
the type of calibration curve at 5. Setting Calibration Curve
Conditions, move to 13. Measuring Sample Solution as that
selection does not involve measurement of standard

solution.

(1) Press  STPMeasurement> — '9Th \jeasurement button] and
move to the calibraction curve measurement window.

(2) Guidance, "Autozero will be conducted," will be shown (Fig.
4-90). Put a standard for autozero at Cell A and press [OK
button]. When an autozero has already been conducted, press
Cancel and move to the sample measurement window.

ancentratian - STO Maasirmmend
Tep  Measumenen! Mars | Madsueman Faamale  ST0 Huaairamen
-

{ Tarreis Taee Damshe
< Mamavbmitent Prranseier Bt the sampls,
T TV M T RA i push the STAAT darmn
Lﬁ!:ia‘,lm‘; W 8000 i Daw 0808 Aby Ot P, A

@ 1 e B10 Na. Ak

Example of
window
when 5 is
P ww  Set for the
number of

o4 2 oK Cancal .

= I standards.

L&) B
o o w00

P

Ts At

Fig. 4-90 Window for Putting a Specimen for Autozero

NOTE: Be sure to perform autozero when you make the first
measurement under the set condition.

See Commentary 4-13 Autozero Method (when no coloring
reagent is used) and Commentary 4-14 Autozero Method
(when coloring reagent is used) for the details of specimens
with which to perform autozero.
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4.3.1

Functions shown in Table 4-53 can be used while waiting for
measurement.

Table 4-53 Explanation of Icons for the Measurement Window

Button Name Description
@ Lamp on/off (when It indicates whether the lamp is on or off.
light is off) Pressing the [lamp on/off] icon under

this condition will be able to turn off the
lamp temporarily.

Lamp on/off (when It indicates whether the lamp is on or off.
light is on) Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp.

z- Wavelength Pressing the [wavelength movement]
..... » | movement icon will be able to temporarily monitor
the absorbance of any given
wavelength.

eeer Autozero Pressing the [autozero] icon when the
R setting of "Sample autozero" is OFF, you
can perform autozero operation.

conduct re-measurement of a standard
solution.

o Re-measurement Pressing the [re-measurement] icon will
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

Commentary 4-13 Autozero Method (When no Coloring Reagent is Used)

Standard solution Sample solution

[<H]
[&]
g
e, Subject substance Absorbance of subject substance
o
3 ) /

Zi{Solvent [ E Zero absorbance line with autozero at (1)

sfcel |- - -

@ @ ©) “4)

STD1 STD2 STD3 Sample

Constituents of absorbance when no coloring reagent is used. (excluding interfering substance)

Absorbance, which comes out as the result of measurement, is the summation of absorbances
attributable to various elements such as cells, solvents, coloring reagents, subject substances and
interfering substances. It means the resultant absorbance is not only the measurement result of the
subject substance.

When a calibration curve is prepared using concentration 0, 1 or 2, prepare a solution of
concentraiton 0, 1, and 2 for STD1, STD2 and STD3 respectively (as shown in (1) to (3) above).
These STD1 to 3 values contain absorbances of cells, solvents and subject substances. In reality,
the absorbance necessary for actual quantification is that attributable to the subject substance. It is
therefore necessary to reduce the contribution of the cell and solvent (autozero operation). In this
case, autozero operation should be conducted at STD1, and the calibration curve should be
prepared by measuring the absorbance of STD1 through STD3.

When quantifying a sample, use the absorbance with the contribution of the celll and solvent
eliminated and calculate the concentration of the sample. As shown in (4) above, when the
absorbance, excluding that from the cell and solvent, comes from the subject substance, the

acquired concentration will be the concentration of the subject substance.
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4.3.1

Commentary 4-14 Autozero Method (When Coloring Reagent is Used)

Standard solution Sample solution
o Subject substance Absorbance of subject substance
e Coloring 2 - /
3 reagent r RH $
5 25 [ Y
ﬁ B Zero absorbance line with autozero at (1)
(0) 1) (2) 3 (4)
Blank STD1  STD2  STD3 Sample
(solvent and cell)

Constituents of absorbance when coloring reagent is used (excluding interfering substance)

When a coloring reagent is used, absorbance of the cell and solvent as well as absorbance of the
coloring reagent are included in the solution. When reducing absorbance including that of the
coloring reagent, perform autozero for the solvent of (1) in the above figure.

When quantifying a sample, use the absorbance with the contributions of the cell, solvent and
coloring reagent eliminated and calculate the concentration of the sample. As shown in (4) above,
when any absorbance, excluding the absorbances of the cell, solvent, and coloring reagent, comes
from the subject substance, the resultant concentration should be the concentration of the subject
substance. When the absorbance of a solution as in the above figure (1) remains instable over time,
it is not suitable as a solution for autozero. Therefore, execution of autozero with a blank (solvent and
cell) is recommended.
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

(3) The standard measurement window (Fig. 4-91) will be shown.
Put a standard at the measurement cell position shown on the
window. When you want to measure at a different cell position,
rotate the turret on the window with your finter and move the cell
position.

NOTE:

GUIDE:

Measuring
cell position

In the 6 cell manual mode, the equipment will measure
photometric values at the cell position shown on the window.
To do this, make sure if the cell position at which a standard
was set and the cell position shown on the window match
each other before measurement.

In the 6 cell manual mode, the equipment will measure
photometric values at the cell position shown on the window.
Use of Cell 1 is recommended when autozero is frequently
conducted. Use of Cell 1 will allow smooth measurement as
the time to move cells to Cell Ais short.

icon to conduct autozero at Cell A position. After executing
an autozero, the position will return to the cell position
before execution. When you put a specimen for autozero at
Cell Aand a sample at Cell 1, you can execute an autozero
without putting any sample in or out a cell just by pressing

P cone
g A Ty ST0 Mo, g i

STAAT

Fig. 4-91 Standard Measurement Window
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4.3.1

(4) The measurement window is shown in Fig. 4-92. In the window
will be shown, from left to right, the number of standards,
absorbance after measurement and the concentration of the
standard. Measurement will be conducted starting from STD1
sequentially until the number of standards set at condition
setting. Set a shown standard at the cell position shown on the
window (Cell 1), put the lid on the sample compartment, press
[start button] icon and start measurement according to the

guidance.

STAAT

/

Standard name

Example of
window
when 5 is
set for the
i number of
. | standards.

\

Concentration of
standard

Fig. 4-92 Standard Setting Window

(5) During measurement, the window showing ongoing standard

measurement (Fig. 4-93) will be shown.

STAAT

0964 Abs

Example of
window
when 5 is
set for the
e number of
..  Standards.

o0

Fig. 4-93 Window Showing Ongoing Standard Measurement
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

(6) When measurement is completed, the absorbance of STD1 is
shown on the window (Fig. 4-94). This window is shown after
completion of measurement of each standard. When [start
button] icon is pressed, measurement of the next standard
(STD2) will start.

Example of

window
_ when 5 is
= B vl 520.0 nm Yok 0054 Abs set for the
A » mi - number of
- w0 standards.
s ST 0
4 2 000
5 1
A o 20000

STAAT

Fig. 4-94 Standard Measurement Window

GUIDE: When you want to re-measure a standard, conduct
re-measurement with the calibration curve confirmation
window.

(7) When measurement of all set number of standardss is
completed, the window of Fig. 4-95 will be shown.

[ —— Curve Chack =

v B00.0 nm ot 0081 Abs el P
~ HTOY 1258 ama
3 ST e o]
4 2 00
5 1

START

Fig. 4-95 Standard Measurement Window
(Standard Number: 5)
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4.3.1

13. Confirming Calibration Curve

(1) Press  CureCheck>  1Cyrve Check] button and move to the
calibration curve confirmation window. The calibration curve
confirmation window (Fig. 4-96) will be shown.

Fig. 4-96 Calibration Curve Confirmation Window

(2) Calibration curve factor, correlation coefficient and determination
coefficient will be shown on the calibration curve display window.
See Exhibit D for details on calibration curve factor, correlation
coefficient and determination coefficient.

(3) Re-measurement of a standard can be made using the
calibration curve confirmation window. Set a standard you want
to re-measure and press the re-measurement button
corresponding to it.
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

14. Measuring Sample Solution

(1) Press oot [measurement button] and move to the

sample measurement window. The sample setting window (Fig.
4-97) will be shown. Functions shown in Table 4-54 can be used

while waiting for measurement.

STAAT

Fig. 4-97 Sample Measurement Window
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Table 4-54 Explanation of Icons for the Measurement Window

Button

Name

Description

|

Lamp on/off (when
light is off)

It indicates whether the lamp is on or off.
Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp temporarily.

Lamp on/off (when
light is on)

It indicates whether the lamp is on or off.
Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp.

z- Wavelength Pressing the [wavelength movement]

..... » | movement icon will be able to temporarily monitor
the absorbance of any given
wavelength.

eeer Autozero Pressing the [autozero] icon allows you

ZI:EEE to perform autozero. See the method of
autozero execution (Fig. 4-98) for
details.

Specimen blank When a specimen blank solution (blank)
E.LI( correction is placed and the [specimen blank] icon

is pressed, the corrected value of the
specimen blank will be obtained. See
Commentary 4-7 for details.

Re-measurement

Pressing the [re-measurement] icon will
conduct re-measurement of the sample
solution.

(2) Set a sample shown in the guidance to the sample compartment.
When the sample setting is completed, press [start button]
icon. This will then begin measurement.

NOTE:

In the 6 cell manual mode, the equipment will measure

photometric values at the cell position shown on the window.
To do this, make sure if the cell position at which a standard
was set and the cell position shown on the window match
each other before measurement.
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

(1) Make sure the start button is active.

STAAT

Sample Measurement Window

(2) Set a specimen for autozero at Cell A and press [OK button]. This
will then move the 6 cells to Cell A position, at which an autozero
will be performed at Cell A position.

(3) After the autozero, the 6 cells return to the position before autozero,
and the sample measurement window will return.

GUIDE: When an autozero is frequently conducted, put a specimen for
autozero at Cell A position in advance. This will then move the
specimen to Cell A position and execute an autozero by just

Fig. 4-98 Autozero Execution Method
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4.3.1

(3) After measuring a sample, the absorbance and concentration
after measurement will be shown at the corresponding sample
position (Fig. 4-99). This window will be shown after measuring
each sample.

In addition, when [start button] icon is pressed,
measurement of the next sample will begin.

STAAT

Fig. 4-99 Sample Measurement Window

(4) When measurement of all samples was ended, press Data >
[data confirmation button] and move to the data
confirmation window.

STAAT

Fig. 4-100 Window After Completion of Measurement of
All Samples

GUIDE: When a sample, whose measurement was completed,

needs to be MEAS, press  MEas  [MEAS button] in the
table of the said sample.
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

15. Saving and Printing Data

When the measurement data are saved

(1) When saving the measured data, press [save button] icon
shown at the header part.

(2) The file input window (Fig. 4-101) will then be shown. After a
saving file name is input, press [OK button].

File Save : File Name

—

OK Cancel

L 5

/

Fig. 4-101 Measured Data Saving Window

IMoving to the data confirmation window|

(1) Press 2k [Data button] and move to the data
confirmation window (Fig. 4-102).

Tep Mar Faramuber M Tlaln

= Return

B - = o -
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Fig. 4-102 Data Confirmation Window

When printing the measurement data|

(1) When printing the measured data, press E [print button]
icon shown at the header part.

(2) The printing condition setting window will be shown (Fig. 4-103).

Turn ON the item you want to print and press the [preview button
under the above conditions].
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Fig. 4-103 Printing Condition Setting Window

(3) Print preview (Fig. 4-104) will be shown.

Fig. 4-104 Print Preview Window

(4) Press  PRNT © T[print] to show the printer option (Fig. 4-105).
Select the printer and the number of copy and press [print].

Printer Options

Fig. 4-105 Printer Option Window
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

When outputting the measured data in CSV|

(1) When saving the measured data in CSV, press [CSV file
preparation button] icon shown at the header part.

(2) The export window (Fig. 4-106) will then be shown. After
inputting the name of the file to save, press [export].

When outputting the measured data in image file|

(1) When saving the measured data in image file, press
[PNG file preparation button] icon shown at the header part.

(2) Then, the export window (Fig. 4-106) will be shown. Input the
name of a file to save and press [export].

Export
Instrument USB Port

Export Cancel

Fig. 4-106 File Export Window
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4.3.2

4.3.2 Measuring Absorbance/Transmittance

This function is used to prepare the calibration curve and quantify the
concentration of an unknown specimen or input clibration curve
factors to quantify the concentration.

1. Starting Up the Product

Start up this product. (See 2.2.1 Starting Up Instrument about the
start-up procedure.)

" 3 ) .
2. Measurement Conditions For 2. Measurement Conditions, 3. Setting
Sample Conditions, and 4. Setting Measurement
3. Setting Sample Conditions > Conditions, see 2. Measurement Condition to 4.

Setting Measurement Conditions in 4.2.2
4. Setting Measurement Conditions ) Measuring Absorbance/Transmittance.

5. Setting 6 Ccells

NOTE: When Off is the condition for 6 cell settings to be determined
when single cell holder or rectangular long cell holder is
used, the 6 cell mode will not be shown (See 3.1.2.6 Cell
Mode for details). When the auto shipper is connected, the
items of the auto shipper will be shown instead of the 6 cell
mode.

—
(1) Press [6 cell tab] in order to set the six cell conditions.

(2) The 6 cell conditions window (Fig. 4-107) will be shown.

= Muasureeart Manu i Maasiirmment =

S~ & Cell
BB messurement
. -
I8 gzoimine Autazero m A8 Colis
B o
Sample Autozero OFF n
Autozero Interval 1 n
Number of Sampla = 0 4

Fig. 4-107 6 Cell Conditions Window
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

(3) Select and determine each item of the 6 cell conditions. Set the 6
cell mode to "Manual" See Table 4-55 for the details of the
parameters.

Table 4-55 Parameters for Setting Calibration Curve Conditions

Setting Item Description

6 cell mode Determine the movement of 6 cells during measurement.

Auto:  This mode automatically rotates 6 cells, with
samples manually set to each position in
advance, and automatically conducts all
processes of measurement from autozero to
standards and samples. As the equipment has
6 cells, use of this mode is recommended
when there are many specimens to measure.
(See 4.2.2 Measuring
Absorbance/Transmittance for details of auto
mode.)

Manual: Standards and samples are measured using
one of the 6 cell positions (which may be either
from 1 to 5). Autozero can be easily conducted
by setting a solution at Cell A for autozero in
order to remove the influence of drift (shaking
of the baseline) of the equipment during
measurement. In the ordinary use, a standard
solution or a sample solution will be set at Cell
1.

6. Setting Control items For 6. Setting Management Items, 7. Setting Printing
Conditions, and 8. Setting Condition Saving, see6.

7. Setting Printing Conditions %  Setting Management Items to 8. Saving Measurement
Conditions in 4.2.2 Measuring

8. Setting Condition Saving ) Absorbance/Transmittance.

9. Measuring Sample Solution

(1) Guidance, "Autozero will be conducted," will be shown (Fig.
4-108). Put a standard for autozero at Cell A and press OK
button. When an autozero has already been conducted, press
Cancel and move to the sample measurement window.

See the method of autozero execution (Fig. 4-109) for the dtails
of autozero method other than when moving to the sample
measurement window.
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Einte mutnzam

Coll A: Set Sne muiozees sampl,
and passss thus 0K buttce.

oK ‘Cancal

Fig. 4-108 Autozero Execution Window

(1) Make sure the start button is active.
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Sample Measurement Window

(2) Set a specimen for autozero at Cell A, put the lid on and press [OK
button]. This will then move the 6 cells to Cell A position, at which
an autozero will be performed at Cell A position.

(3) After the autozero, the 6 cells return to the position before autozero,
and the sample measurement window will return.

GUIDE: When an autozero is frequently conducted, put a specimen for
autozero at Cell A position in advance. This will then move the
specimen to Cell A position and execute an autozero by just

Fig. 4-109 Autozero Execution Method

Functions shown in Table 4-56 can be used while waiting for
measurement.
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

Table 4-56 Explanation of Icons for the Measurement Window

Button

Name

Description

|

Lamp on/off (when
light is off)

It indicates whether the lamp is on or off.
Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp temporarily.

Lamp on/off (when
light is on)

It indicates whether the lamp is on or off.
Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp.

z- Wavelength Pressing the [wavelength movement]

..... » | movement icon will be able to temporarily monitor
the absorbance of any given
wavelength.

----- Autozero Pressing the [autozero] icon allows you

to perform autozero.

Re-measurement

Pressing the [re-measurement] icon will
conduct re-measurement of a standard
solution.

(2) The guidance for sample measurement (Fig. 4-110) will be
shown. Set a sample shown in the guidance to the sample
compartment. When the sample setting is completed, press
[start button] icon. This will then begin measurement.

NOTE:

In the 6 cell manual mode, the equipment will measure
photometric values at the cell position shown on the window.
To do this, make sure if the cell position at which a standard
was set and the cell position shown on the window match
each other before measurement.

STAAT

Samgle 10 B

Fig. 4-110 Sample Measurement Window
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4.3.2

(3) After measuring a sample, the absorbance and concentration
after measurement will be shown at the corresponding sample
position (Fig. 4-111). This window will be shown after measuring
each sample.

In addition, when [start button] icon is pressed,
measurement of the next sample will begin.

STAAT

Fig. 4-111 Sample Measurement Window

(4) When measurement of all samples was ended, press B
[Data button] and move to the data confirmation window.

STAAT

Fig. 4-112 Window After Completion of Measurement of
All Samples

GUIDE: When a sample, whose measurement was completed,

needs to be re-measured, press  MEAs  [MEAS button] in
the table of the said sample.
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

10. Saving and Printing Data

When the measurement data are saved|

(1) When saving the measured data, press E [save button] icon
shown at the header part.

(2) The file input window (Fig. 4-113) will then be shown. After a
saving file name is input, press [OK button].

File Save : File Name

=

OK Cancel

L S

_a

Fig. 4-113 Measured Data Saving Window

IMoving to the data confirmation window|

(1) Press 2l [Data button] and move to the data
confirmation window (Fig. 4-114).

T —

Fig. 4-114 Data Confirmation Window
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4.3.2

When printing the measurement data|

(1) When printing the measured data, press E [print button]
icon shown at the header part.

(2) The printing condition setting window will be shown (Fig. 4-115).
Turn ON the item you want to print and press the [preview button
under the above conditions].

Fig. 4-115 Printing Condition Setting Window

(3) Print preview (Fig. 4-116) will be shown.

Fig. 4-116 Print Preview Window
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

(4) Press ' P®™T ' [print] to show the printer option (Fig. 4-117).
Select the printer and the number of copy and press [print].

Printer Options

Select Printer

+

Fig. 4-117 Printer Option Window

\When outputting the measured data in CSV]

(1) When saving the measured data in CSV, press [CSV file
preparation button] icon shown at the header part.

(2) The export window (Fig. 4-118) will then be shown. After
inputting the name of the file to save, press [export].

Export
Instrument USB Port

Export Cancel

Fig. 4-118 File Export Window
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4.3.3 Measuring Nucleic Acid Specimens

Absorbance of nucleic acid specimens (230 nm, 260 nm, 280 nm, and
320 nm) can be measured, and purity, concentration, protein
concentration, etc. of nucleic acids can be calculated from the
measured absorbance and the absorbance ratios (A260/A280,
A260/A230). This function is also used to calculate the ratio of
absorbance after absorbance of two wavelengths is measured.

1. Starting Up the Product

Start up this product. (See 2.2.1 Starting Up Instrument about the
start-up procedure.)

\ For 2. Measurement Conditions, 3.
Setting Sample Conditions, 4. Setting
Measurement Conditions, 5. Setting
Nucleic Acid Concentration
Conditions, and 6. Setting Protein
Concentration Conditions, see 2.
Setting Measurement Conditions to 6.
Setting Protein Concentration
Conditions in 4.2.3 Measuring Nucleic
Acid Specimens.

2. Measurement Conditions
3. Setting Sample Conditions
4. Setting Measurement Conditions >

5. Setting Nucleic Acid Concentration Conditions

6. Setting Protein Concentration Conditions Y,
7. Setting 6 Cells

NOTE: When Off is the condition for 6 cell settings to be determined
when single cell holder or rectangular long cell holder is
used, the 6 cell mode will not be shown (See 3.1.2.6 Cell
Mode for details). When the auto shipper is connected, the
items of the auto shipper will be shown instead of the 6 cell
mode.

a
(1) Press [6 cell tab] in order to set the six cell conditions.

(2) The 6 cell conditions window (Fig. 4-119) will be shown.
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Measuring Sample by Sample (6 cell Manual Mode)
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Fig. 4-119 6 cell Conditions Window

(3) Select and determine each item of the 6 cell conditions. Set the 6
cell mode to "Manual" See Table 4-57 for the details of the
parameters.

Table 4-57 Parameters for Setting Calibration Curve Conditions

Setting Item

Description

6 cell mode

Determine the movement of 6 cells during measurement.

Auto:

Manual:

This mode automatically rotates 6 cells, with
samples manually set to each position in
advance, and automatically conducts all
processes of measurement from autozero to
standards and samples. As the equipment has
6 cells, use of this mode is recommended
when there are many specimens to measure.
(See 4.3.3 Measuring Nucleic Acid Specimens
for the details of auto mode.)

Standards and samples are measured using
one of the 6 cell positions (which may be either
from 1 to 5). Autozero can be easily conducted
by setting a solution at Cell A for autozero in
order to remove the influence of drift (shaking
of the baseline) of the equipment during
measurement. In the ordinary use, a standard
solution or a sample solution will be set at Cell
1.
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4.3.3

8. Setting Control Items

See 8. Setting Management Items, 9. Setting Printing
9. Setting Printing Conditions  » Conditions and 10. Setting Condition Saving in 4.3.3
Measuring Nucleic Acid Specimens.

10. Setting Condition Saving
11. Measuring Sample Solution

(1) Guidance, "Autozero will be conducted," will be shown (Fig.
4-120). Put a standard for autozero at Cell A and press OK
button. When an autozero has already been conducted, press
Cancel and move to the sample measurement window.

Eimte mitnanim
Coll &1 St tne munizeen sample,

e puss thu O butice.
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Fig. 4-120 Autozero Execution Window
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

(1) Make sure the start button is active.

STAAT

Sample Measurement Window

(2) Set a specimen for autozero at Cell A, put the lid on and press [OK
button]. This will then move the 6 cells to Cell A position, at which
an autozero will be performed at Cell A position.

(3) After the autozero, the 6 cells return to the position before autozero,
and the sample measurement window will return.

GUIDE: When an autozero is frequently conducted, put a specimen for
autozero at Cell A position in advance. This will then move the
specimen to Cell A position and execute an autozero by just

Fig. 4-121 Autozero Execution Method

Functions shown in Table 4-58 can be used while waiting for
measurement.
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Table 4-58 Explanation of Icons for the Measurement Window

Button

Name

Description

|

Lamp on/off (when
light is off)

It indicates whether the lamp is on or off.
Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp temporarily.

Lamp on/off (when
light is on)

It indicates whether the lamp is on or off.
Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp.

z- Wavelength Pressing the [wavelength movement]

..... » | movement icon will be able to temporarily monitor
the absorbance of any given
wavelength.

----- Autozero Pressing the [autozero] icon allows you

to perform autozero.

Re-measurement

Pressing the [re-measurement] icon will
conduct re-measurement of a standard
solution.

(2) The guidance for sample measurement (Fig. 4-122) will be
shown. Set a sample shown in the guidance to the sample
compartment. When the sample setting is completed, press
[start button] icon. This will then begin measurement.

NOTE:

In the 6 cell manual mode, the equipment will measure
photometric values at the cell position shown on the window.
To do this, make sure if the cell position at which a standard
was set and the cell position shown on the window match
each other before measurement.

vvvvv

Fig. 4-122 Sample Measurement Window
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Measuring Sample by Sample (6 cell Manual Mode)

(3) After measuring a sample, the absorbance and concentration
after measurement will be shown at the corresponding sample
position (Fig. 4-123). This window will be shown after measuring
each sample.

In addition, when [start button] icon is pressed,
measurement of the next sample will begin.
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Fig. 4-123 Sample Measurement Window

(4) When measurement of all samples was ended, press Data >
[Data button] and move to the data confirmation
window.
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Fig. 4-124 Window After Completion of Measurement of
All Samples

GUIDE: When a sample, whose measurement was completed,

needs to be re-measured, press  MEAS = [MEAS button] in
the table of the said sample.
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12. Saving and Printing Data

When the measurement data are saved|

(1) When saving the measured data, press E [save button] icon
shown at the header part.

(2) The file input window (Fig. 4-125) will then be shown. After a
saving file name is input, press [OK button].

File Save : File Name
o
OK Cancel

Fig. 4-125 Measured Data Saving Window

IMoving to the data confirmation window|

(1) Press patas [Data button] and move to the data
confirmation window (Fig. 4-126).

Fig. 4-126 Data Confirmation Window
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

When printing the measurement data|

(1) When printing the measured data, press E [print button]
icon shown at the header part.

(2) The printing condition setting window will be shown (Fig. 4-127).
Turn ON the item you want to print and press the [preview button
under the above conditions].

Fig. 4-127 Printing Condition Setting Window

(3) Print preview (Fig. 4-128) will be shown.

Fig. 4-128 Print Preview Window
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(4) Press PRINT [print] to show the printer option (Fig. 4-129).
Select the printer and the number of copy and
press [print].

Printer Options

Select Printer

+

Fig. 4-129 Printer Option Window

When outputting the measured data in CSV|

(1) When saving the measured data in CSV, press [CSV file
preparation button] icon shown at the header patrt.

(2) The export window (Fig. 4-130) will then be shown. After
inputting the name of the file to save, press [export].

Export
Instrument USB Port

Export Cancel

Fig. 4-130 File Export Window
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

4.3.4 Measuring Spectra

Transmission spectra and absorption spectra can be measured.
When a blank is placed at Cell A, the equipment will automatically
conduct baseline correction and measures a sample.

1. Starting Up the Product

Start up this product. (See 2.2.1 Starting Up Instrument about the
start-up procedure.)

3\ " .

2. Measurement Conditions For 2. Measurement Conditions, 3. Setting
Sample Conditions, and 4. Setting Measurement

3. Setting Sample Conditions > Conditions, see 2. Setting Measurement

Conditions to 4. Setting Measurement Conditions
4. Setting Measurement Conditions ) in 4.2.4 Measuring Spectra.

5. Setting 6 Cells

NOTE: When Off is the condition for 6 cell settings to be determined
when single cell holder or rectangular long cell holder is
used, the 6 cell mode will not be shown (See 3.1.2.6 Cell
Mode for details). When the auto shipper is connected, the
items of the auto shipper will be shown instead of the 6 cell
mode.

—
(1) Press [6 cell tab] in order to set the six cell conditions.

(2) The 6 cell conditions window (Fig. 4-131) will be shown.
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Fig. 4-131 6 cell Conditions Window
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4.3.4

(3) Select and determine each item of the 6 cell conditions. Set the 6
cell mode to "Auto." See Table 4-59 for the details of the
parameters.

Table 4-59 Parameters for Setting Calibration Curve Conditions

Setting Item Description

6 cell mode Select the movement of the 6 cells during measurement
from either of the following two:

Auto: This setting can automatically measure one
sample after automatically rotating 6 cells and
conducting baseline correction by setting
specimens for baseline and samples to the 6
cells. (See 4.2.4 Measuring Spectra for the
details of the auto mode.)

Manual: In this setting, the user should manually
conduct baseline correction and sample
measurement. The user needs to manually
move cells or make baseline correction.

6. Setting System Conditions \

7. Setting Peak Detection Conditions _ . )
For 6. Setting System Conditions to 10. Saving

> Measurement Conditions, see 6. Setting
System Conditions to 10. Saving Measurement
Conditions in 4.2.4 Measuring Spectra.

8. Setting Control Iltems

9. Setting Printing Conditions

10. Setting Measurement Conditions )
11. Baseline Correction

(1) Guidance, "Baseline measurement will be conducted," will be
shown. Put a specimen for baseline in Cell A and press [OK
button]. When baseline measurement has already been
conducted, press Cancel and move to the sample measurement
window.

Pressing DL [baseline correction] icon can also execute
baseline correction.  When any baseline saved under the
same measurement conditions exists, the user can conduct
sample measurement without conducting baseline correction.
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

Fig. 4-132 Guidance on Baseline Correction

12. Measuring Sample Solution

(1) When baseline correction is completed, the guidance on sample
measurement (Fig. 4-133) will be shown. Set a sample at the
present cell position. Then, press [start button] icon to start
measurement.

STAAT

Fig. 4-133 Sample Measurement Window

NOTE: In the 6 cell manual mode, the equipment will measure
photometric values at the cell position shown on the window.
To do this, make sure if the cell position at which a standard
was set and the cell position shown on the window match
each other before measurement.
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4.3.4

(2) When measurement is completed, the window as in Fig. 4-134
will be shown.

START

Fig. 4-134 Window After Sample Measurement
(3) To continue sample measurement, set the next sample at the
present cell position. Pressing [start button] icon to start

measurement.

Functions shown in Table 4-60 can be used while waiting for
measurement.
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

Table 4-60 Explanation of Icons for the Measurement Window

Button Name Description
@ Lamp on/off (when It indicates whether the lamp is on or off.
light is off) Pressing the [lamp on/off] icon under

this condition will be able to turn off the
lamp temporarily.

Lamp on/off (when It indicates whether the lamp is on or off.
light is on) Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp.

z- Wavelength Pressing the [wavelength movement]
..... » | movement icon will be able to temporarily monitor
the absorbance of any given
wavelength.

------ Baseline correction Pressing the [baseline correction] icon
e will move the turret measurement
position to Cell A to re-correct the
baseline. This is effective for long-time
measurement.

conduct re-measurement of a standard
solution.

O Re-measurement Pressing the [re-measurement] icon will
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13. Saving and Printing Data

When the measurement data are saved

(1) When saving the measured data, press [save button] icon
shown at the header part.

(2) The file input window (Fig. 4-135) will then be shown. After a
saving file name is input, press [OK button].

File Save : File Name
—
OK Cancel

Fig. 4-135 Measurement Condition Saving Window

IMoving to the data confirmation window|

(1) Press patas [Data button] and move to the data
confirmation window (Fig. 4-136).

Fig. 4-136 Data Confirmation Window
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

When printing the measurement data|

(1) When printing the measured data, press m [print button]
icon shown at the header part.

(2) The printing condition setting window will be shown (Fig. 4-137).
Turn ON the item you want to print and press the [preview button
under the above conditions].

Pase Tabin

Prauiaw o e sbove paramiles.

Fig. 4-137 Printing Condition Setting Window

(3) Print preview (Fig. 4-138) will be shown.

Fig. 4-138 Print Preview Window
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(4) Press PRINT  [print] to show the printer option (Fig. 4-139).
Select the printer and the number of copy and press [print].

Printer Options

Select Printer »

+

e

Fig. 4-139 Printer Option Window

\When outputting the measured data in CSV]

(1) When saving the measured data in CSV, press
preparation button] icon shown at the header patrt.

[CSV file

(2) The export window (Fig. 4-140) will then be shown. After
inputting the name of the file to save, press [export].

When outputting the measured data in image file|

(1) When saving the measured data in image file, press
[PNG file preparation button] icon shown at the header part.

(2) Then, the export window (Fig. 4-140) will be shown. Input the
name of a file to save and press [export].

Export
Instrument USB Port

Export Cancel

Fig. 4-140 File Export Window
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

4.3.5 Time Scanning

This function is used to measure changes in
absorbance/transmittance of specimens with time. It is used to
evaluate deterioration of specimens by changes in absorbance or
evaluate enzyme activity.

1. Starting Up the Product

Start up this product. (See 2.2.1 Starting Up Instrument about the
start-up procedure.)

2. Setting Measurement Conditions

(1) Press [measurement button] iceon on the top page (Fig.
4-141). Then, the measurement item selection window (Fig.
4-142) will be displayed. In order to set conditions for time scan,
press [time scan button] icon.

Tep

Fig. 4-142 Measurement Menu Window
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4.3.5

3. Setting Sample Conditions
(1) Press EE [Sample tab] to set sample conditions.

(2) The sample conditions window (Fig. 4-143) will be shown.

Maasiirament

Sample

- MansLirmmant
Sysleen

B Rate calculation

Sample Name  Time scan

Cantrol hem

Print

Fig. 4-143 Sample Conditions Window

(3) Select each item of sample condition and make the setting. See
Table 4-61 for the details of each parameter.

Table 4-61 About Inputting Sample Names

Setting Item Description
Sample Sample names can be input in two-byte or one-bype
Name English character fonts. The largest number of characters

inputtable is 20 in one-byte English character fonts.
Sample names input here will be printed in the field of
"Sample Name" of the report.

4-168



4.3 Measuring Sample by Sample (6 cell Manual Mode)
4. Setting Measurement Conditions

(1) The time scan window (Fig. 4-144) will be shown. Use
[Measurement tab] to set data mode, wavelength, scan time,

sampling interval, and initial delay. See Table 4-62 for the details
of each parameter.

h —
b
@ sveiem Data Mode
0 wr
u Rate Caloulation
Cantrol hem Witnm) - 000" 4+
Frint -
Scan Time(s) = 60 4+
Data Interval(s) L5 v
Initial Delay(s) - 1 &

[} 100.a
Y-axis Min/Max

Fig. 4-144 Measurement Conditions Window
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4.3.5

Table 4-62 Parameters for Setting Measurement Conditions
Setting Item Description
Data Mode Select the data mode for the vertical axis.
ABS: used to measure absorbance.
%T: Used to measure transmittance.
WL (hm) Input the wavelength to measure.

Set any value at an interval of 0.1 nm between 190.0 and
1,100.0 nm.

Scan Time (S)

Set the scan time.
The time can be set at an interval of 1 second in the range
of 10 to 100,000 s.

Data Interval

(s)

Set the data interval.
The selectable data interval changes depending on the
scan time.

Scan time and data interval

Scan time (s) Data interval (s)
1.0
10=T=10000 2.0
5.0
10.0
2.0
10000<T=20000 5.0
10.0
20000< T =50000 2.0
10.0
50000< T = 100000 10.0
I(2|)t|al Delay Prior to measuring, press 6 [start button] icon, wait for
the time set here and start measurement. Any value at an
inteval of 1 second can be input between 0 to 9999
seconds.
This is used when you want to start measurement after
the passage of a certain period of time such as when you
want to measure after returning the temperature of a
specimen to room temperature or start measurement after
completing the reaction. Input 0 when you don't make any
setting.
Y-axis Set the upper limit of the vertical axis when spectra are
Max shown.
A coefficient may be set in the following range:
For %T: -999.9 to 999.9
For ABS: -9.999 to 9.999
Y-axis Set the lower limit of the vertical limit when spectra are
Min shown.

A coefficient may be set in the following range:
For %T:  -999.9 to 999.9
For ABS: -9.999 to 9.999
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4.3 Measuring Sample by Sample (6 cell Manual Mode)
5. Setting System Conditions

(1) Press [System tab] to set system conditions.

(2) The system conditions window (Fig. 4-145) will then be shown.
Set the conditions for response and lighting mode according to
the guidance. See Table 4-63 for details.

Muastirament =

Eant Lamp Economy Made aFF “

Fig. 4-145 System Conditions Window

Table 4-63 About Parameters for Setting System Conditions

Setting Item Description
Response Select the type of response from either of the following
three:
Fast: Used to make fine measurement for the

wavelength. The result will contain larger
noise compared with the standard speed

or low speed.
Medium: Used for ordinary measurement.
Slow: Used to reduce the dispersion of

photometric values. This mode is not
appropriate for sample measurement that
show large changes with time compared
with the high speed or standard mode.

Lamp Set the lamp economy mode.
Economy ON: Standard mode.
Mode

OFF: In this mode, the number of lighting-up
frequency of the light source per piece of data is
larger than in ON mode. This mode enables
measurement with low noise. It is appropriate for
measurement with reduced noise or when strict
measurement is required.
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6. Setting Rate Calculation Conditions

(1) Press [Rate Calculation tab] to set rate calculation
conditions.

4.3.5

(2) The rate calculation conditions window (Fig. 4-146) will then be
shown. Set the rate calculation conditions. See Table 4-64 for

details.

Maasiirament

Rate Calculation

— —

End Time(s) - 10 +

K-tactor 1

Fig. 4-146 Rate Calculation Conditions Window

Table 4-64 Parameters for Setting Rate Calculation Conditions

Setting Item

Description

Display

Select whether or not rate calculation is conducted.
ON: Conducts rate calculation.
OFF: Does not conduct rate calculation.

See Exhibit E Details of Rate Analysis Function for details

of rate calculation.

Start Time

Input the time to start rate calculation.
Starting time: 0 to 100,000
Set the time so that the starting time < ending time.

End Time

Input the time to end rate calculation.
Ending time: 0 to 100000
Set the time so that the starting time < ending time.

K-factor

Set a coefficient used for rate calculation.
A coefficient may be set in the following range:
Coefficient: -999999.9 to 999999.9
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4.3 Measuring Sample by Sample (6 cell Manual Mode)
7. Setting Control Iltems

=
(1) Press [®I=] [control item tab] to set control items.

(2) The control item window window (Fig. 4-147) will then be shown.

Eskt mahs suiing paresten Loy Sl

Conirol llem

Control Item 1 Lisar 01

Control ltem 2

Control llem 3

Fig. 4-147 Control Iltem Window
(3) Input a comment in a control item.
GUIDE: A comment to be input in a control item should be a search

keyword in reference for condition file or reference
for data file.

(See 5.1.1 Reading Saved Data for details)
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4.3.5

8. Setting Printing Conditions

GUIDE: Set those conditions when items to be printed are
predetermined. Printing items can be set even after
completion of measurement.

(1) Press [print tab] to set printing conditions.

(2) The printing conditions window (Fig. 4-148) will then be shown.

] Foropers F Muasiirement =

B somete Frint
BB messurement
I = Print Date aFF n
[EB Rate calculaban Aun D e n
Cantral liem
E— o
Graph OFF oW
oatint o wow [
Interval(s) Lo

Range(s)

Fig. 4-148 Printing Conditions Window
(3) Selet each item of printing conditions and make the settings

according to the guidance. See Table 4-65 for the details of each
parameter.
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

Table 4-65 Parameters for Setting Printing Conditions

Position of a printing

Setting item Description example in Fig. 4-149
Print Date ON: Printing date and time will
be printed. 1)
OFF: Printing date and time will
not be printed.
Run Date ON: Analysis date and time
will be printed. 2)
OFF: Analysis date and time
will not be printed.
Measurement | ON:  Measurement conditions
Parameter will be printed. 3)
OFF: Measurement conditions
will not be printed.
Graph ON: Prints a graph for
changes with time. 2)
OFF: Does not print a graph for
changes with time.
Data List OFF: Does not print
numerical data of
changes with time.
All data:  Prints all numerical
data of changes with
time. 5)
Designated interval:
Prints numerical data
of changes with time
at the designated
interval.
Interval(s) Set the interval for printing data
lists. This will be shown when
the designated interval for
printing of data lists is selected. i
It may be input in the range from
1 to 100.
Range This will be shown when the data

printing interval is designated.
Designate the printing range.
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Report : 2013/05/17 15:08 AN EEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEE 1)
Sicpel JAbsm)| -0 pesoz
Acvty D BPEI243
H IO.DSHZ
Rz 09983
4)
LI B I lllfillf' LEE 2 B TrrrpT
20 235 30 a5 40 &5 5 55 60 }
s
samle Heme: ' NN NN NI NN SN NN NN NN NN RN
File Name : Time Data 02 2)
Run Date : 2013/05/13 17:34
Operator :
Spectrophotometer
Model : UH5300 Spectrophotometer
SERIAL Mo. : 0000-009
(CPUL)Program No. : 3J15300-01
{CPUZ)Program No. : 3J15310-02DM02-20130501-1439
Option : 6 Cell
Instrument Parameter
Measurement Mode i Time Scan Bandpass(nm) & 1.0
Data Mode : Aba Response @ Medium 3
WL{nm) = 540.0 Lamp Economy Mode : ol )
Scan Time(s) : 60
Data Interval(s) : 1.0
Initial Delay(s) : [}
Rate Calculation
Start(s) : 20.0
End(s) : 35.0
E-factor : i
Slope(4Abs/min) = -0.926024
Botivity ¢ -0.9260243
Rz 0.9982
..o 0.9963
Data List
Ho. TIME(s) Abs No. TIME(s) Abs No. TIME(s) Abs
5)
1 20 0.867 4 26 0.785 T 3z 0.696
2 22 0.845 5 28 0.754 B 34 0.651
3 4 0.817 6 30 0.722 9 36 0.630

Fig. 4-149 Example of Printing of Changes with Time
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

9. Setting Printing Conditions

GUIDE: Move to the measuring window when the set measurement
conditions are not saved.

(1) When saving the set conditions, press [save button] icon
shown at the header part.

(2) The file input window (Fig. 4-150) will then be shown. After a
saving file name is input, press [OK button].

s ™\
File Save : File Name
OK Cancel
L »

Fig. 4-150 Measurement Condition Saving Window
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4.3.5

10. Measuring Sample Solution

(1) Guidance, "Autozero will be conducted," will be shown (Fig.
4-151). Put a standard for autozero at Cell A and press OK
button. When an autozero has already been conducted, press
Cancel and move to the sample measurement window.

St Wt Tomm wes

< Mumuuiinisvaist Pirnisian - the se—pln,

‘Lé:l: .&7‘3“3 wh. ABE.A e e 104t ki P A

Fig. 4-151 Autozero Execution Window

(2) The guidance for sample measurement (Fig. 4-152) will be
shown. Set a sample shown in the guidance to the sample
compartment. When the sample setting is completed, press
[start button] icon. This will then begin measurement.

NOTE: In the 6 cell manual mode, the equipment will measure
photometric values at the cell position shown on the window.
To do this, make sure if the cell position at which a standard
was set and the cell position shown on the window match
each other before measurement.

Fig. 4-152 Sample Measurement Window
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

(3) When measurement of samples is completed, the window of Fig.
4-153 will be shown.

SRR AR - W
7 PERHEN RESREE BE

< MEERNE Eiard 43

ENECY LT TA9—b; ENLTORIW
o e
A i
3
a 2
5 1

Fig. 4-153 Window After Sample Measurement
(4) When sample measurement continues, set the next sample at
the present cell position. Press [start butotn] icon to start

measurement.

Functions shown in Table 4-66 can be used while waiting for
measurement.

Table 4-66 Explanation of Icons for the Measurement Window

Button Name Description
@ Lamp on/off (when It indicates whether the lamp is on or off.
light is off) Pressing the [lamp on/off] icon under

this condition will be able to turn off the
lamp temporarily.

Lamp on/off (when It indicates whether the lamp is on or off.
light is on) Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp.

2- Wavelength Pressing the [wavelength movement]
..... » | movement icon will be able to temporarily monitor
the absorbance of any given
wavelength.

eeer Autozero Pressing the [autozero] icon allows you
B to perform autozero.

Re-measurement Pressing the [re-measurement] icon will
O conduct re-measurement of a standard
solution.
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4.3.5

(1) Make sure the start button is active.

Sample Measurement Window

(2) Set a specimen for autozero at Cell A, put the lid on and press [OK
button]. Then, autozero will be performed at Cell A position.

(3) After the autozero, the 6 cells return to the position before autozero,
and the sample measurement window will return.

GUIDE: When an autozero is frequently conducted, put a specimen for
autozero at Cell A position in advance. This will then move the
specimen to Cell A position and execute an autozero by just

Fig. 4-154 Autozero Execution Method
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

11. Saving and Printing Data

When the measurement data are saved

(1) When saving the measured data, press [save button] icon
shown at the header part.

(2) The file input window (Fig. 4-155) will then be shown. After a
saving file name is input, press [OK button].

a3 N
File Save : File Name
OK Cancel
A 7

Fig. 4-155 Measured Data Saving Window

IMoving to the data confirmation window|

(1) Press patas [Data button] and move to the data
confirmation window (Fig. 4-156).

Tep Maru Faramuber M

Fig. 4-156 Data Confirmation Window

4-181



4.3.5

When printing the measurement data|

(1) When printing the measured data, press m [print button]
icon shown at the header part.

(2) The printing condition setting window will be shown (Fig. 4-157).
Turn ON the item you want to print and press the [preview button
under the above conditions].

Data List

Imenvaiia)

Fangoial

Presiew on the nbove parmmeters

Fig. 4-157 Printing Condition Setting Window

(3) Print preview (Fig. 4-158) will be shown.

Fig. 4-158 Print Preview Window
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4.3 Measuring Sample by Sample (6 cell Manual Mode)

(4) Press Ll [print] to show the printer option (Fig. 4-159).
Select the printer and the number of copy and press [print].

Printer Options

Select Printer

+

Fig. 4-159 Printer Option Window

When outputting the measured data in CSV|

(1) When printing the measured data, press [print button]
icon shown at the header part.

(2) The printing condition setting window will be shown (Fig. 4-160).
Turn ON the item you want to print and press the [preview button
under the above conditions].

When outputting the measured data in image file|

(1) When saving the measured data in image file, press
[PNG file preparation button] icon shown at the header part.

(2) Then, the export window (Fig. 4-160) will be shown. Input the
name of a file to save and press [export].

Export
Instrument USB Port

Export Cancel

Fig. 4-160 File Export Window
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4.4

4.4 Monitored Measurement

This function measures photometric values while showing the values
on the monitor. This is effective when measuring the photometric
value of a wavelength while checking the value. The following is the
explanation on how to make measurement using this function.

1. Starting Up the Product

Start up this product. (See 2.2.1 Starting Up Instrument about the
start-up procedure.)

2. Setting Measurement Conditions

(1) Press [measurement button] icon on the top page (Fig.
4-161). Then, the measurement item selection window (Fig.
4-162) will be displayed. In order to set conditions for time scan,
press [monitor measurement button] icon.

Sabect bution

Fig. 4-162 Measurement Item Selection Window
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4.4 Monitored Measurement

(2) The monitor measurement window (Fig. 4-163) will then be

shown. Simultaneously the lamp will be automatically turned on
to start photometry. The current set wavelength and its
photometric value will be shown on the monitor. Photometric
values will be updated every two seconds. The functions listed in
Table 4-67 can be used from the monitor measurement window.
When setting measurement conditions such as data mode, press
<Measurement Parameter | [\|easurement Parameter button] icon. Then,
the window of Fig. 4-164 will be shown. See Table 4-68 for
setting measurement conditions. After setting measurement
conditions, press Measurement > [measurement button].

Fig. 4-163 Monitor Measurement Window

Table 4-67 Explanation of Icons for the Measurement Window

Button Name Description
@ Lamp on/off (when It indicates whether the lamp is on or off.
light is off) Pressing the [lamp on/off] icon under

this condition will be able to turn off the
lamp temporarily.

m Lamp on/off (when It indicates whether the lamp is on or off.

light is on) Pressing the [lamp on/off] icon under
this condition will be able to turn off the
lamp.
;L Wavelength Press the [wavelength moving] icon to
s-.r | Movement set a wavelength. It will also temporarily

move to any given wavelength and
show the absorbance on the monitor.

ey Autozero Pressing the [autozero] icon allows you
B to perform autozero.
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Calibration Curve Factor A1 - 1.0000 +

Fig. 4-164 Monitor Conditions Window
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4.4 Monitored Measurement

Table 4-68 Parameters for Setting Monitor Conditions

Setting Iltem Description
Data Mode ABS: used to measure absorbance.
%T: Used to measure transmittance.
Concentration: Used to measure concentration of a
sample solution. Concentration is
calculated using linear coefficient or
guadratic coefficient. When
“"concentration" is selected in the data
mode, the following items will be shown.
Calibration Select the type of calibration curve.
Curve Linear coefficient: Concentration is calculated
Type using linear coefficient.
Quadratic coefficient: Concentration is calculated
using quadratic coefficient.
Number of Select the number of decimals to be shown for the
Decimal maximum or minimum of concentration, standard
Places of concentration data, or sample concentration data.
CONC Any value from O to 4 can be selected.
CONC An arbitary unit of concentration can be selected and
Unit input (such as mg/L, %, mol/l, or M).
If the list does not contain a unit you want to use, you can
select the unit you want and input it.
Calibration Select the expression method of the calibration curve
Curve equation from either of the following two kinds:
Formula ABS = f(CONC): Calibration curve equation is
expressed as (absorbance =
Al x concentration + AQ).
Usually this "ABS = f(CONC)" should
be used.
ABS = f(ABS): Calibration curve equation is
expressed as (absorbance =
Al x absorbance + A0).
This equation is used only when the
calibration curve used for reference
is expressed as CONC = f(ABS) or
when the calibration curve type is
linear coefficient and a value of the
absorbance obtained by being
multiplied by the number of
coefficient plus a value is used as
the concentration.
See Table 4-3 for the details of calibration curve equation.
Calibration Input each factor of the calibration curve. Factor

Curve Factor

available for input are selectable between 0.0000 and
+ 99999 in five effective digits.
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3. Monitored Measurement

(1)

(2)

®3)

(4)

4.4

Current set wavelength and photometric value will be shown on
the monitor measurement window. Photometric values will be
updated every two seconds.

In the monitor measurement items, there is the function of
automatic lamp lighting. This function is designed to prevent
unnecessary long-time lighting of the lamp. After the passage of
the lamp off time, the lamp will be automatically turned off, and the
indication is shown as in Fig. 4-165. To show photometric values
again, press [lamp light-on/off button].

Five minutes is the default value for lamp off time. To change this
setting, refer to 3.1.1 Lamp Off Time.

Fig. 4-165 Monitor Measurement Window when
the Lamp is Turned Off

Check the indication window of the cell position. When the 6 cell
turrent is connected, rotate the turret on the window with finger
pinching to move the cell position to the target position. When no
specific designation is given, it will move to Cell 1.

Set a specimen (blank) for autozero to Cell A and put the lid on.

Cell A position.
When the 6 cell turrent is connected, set a specimen to the cell

position shown on the window. When a single cell holder or
rectangular cell holder is used, set a specimen to the cell holder.
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4.4 Monitored Measurement

(5) Photometric values shown on the window will be read. When you
want to record read values, press 'B [read button] icon. The
data read with -B [read button] icon can be deleted with

pelete  [Delete button] icon. Batch deletion can be made with

ALLpelete | [ALL Delete button] icon.

NOTE: Photometric values to be shown will be updated every two
seconds. Read the next updated photometric value only
when the sample compartment is ready for measurement,
such as when a specimen is placed.

GUIDE: Up to 50 items of data, which were read with the [read
button] icon, can be shown.

When printing the measurement data|

(1) When printing the measured data, press E [print button]
icon shown at the header part.

(2) Print preview (Fig. 4-166) will be shown.

Fig. 4-166 Print Preview Window

(3) Press L [print] to show the printer option (Fig. 4-167).
Select the printer and the number of copy and press [print].

Printer Options

Fig. 4-167 Printer Option Window
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When outputting the measured data in CSV|

(1) When saving the measured data in CSV, press
preparation button] icon shown at the header part.

[CSV file

(2) The export window (Fig. 4-168) will then be shown. After
inputting the name of the file to save, press [export].

Export
Instrument USB Port

Export Cancel

Fig. 4-168 File Export Window
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5 FOR INCREASED CONVENIENCE OF USE

This chapter describes the use of the advanced features of this
product to make its use more convenient. Read this document to
make full use of the product.

5.1 Reading and Deleting Saved Data

This section describes the steps to read and delete saved data and
other operations.

5.1.1 Reading Saved Data
1. Starting Up the Product

Start up this product. (See 2.2.1 Starting Up Instrument about the
start-up procedure.)

2. Reading Data

(1) Tap on the [Data File] button on the top page (Fig. 5-1). The
Data File Browse window (Fig. 5-2) appears.

Fig.5-1 Top Screen



5.1 Reading and Deleting Saved Data

Fod & 11:30 =l 4o
Data Flle e
Top  Data File ﬁ
=Top Salect data file. Load Data =

& ER s zcl w~o D@ axa
& = an Itz B Updaled Tima ¥ Sz
o0 DMA Data 02 2013-05-13 17:44:20 KB
B ONA Data 2013-05-13 17:41:07 KB
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) Time Data 01 20130513 17:32:43 10KE
& AusData 20T305-13 172417 7KE
& Data 20130513 1T:21:10 11KE

Fig. 5-2 Data File Browse Window

(2) Select a folder to save to. If you select All, all data files are
displayed.

(3) Select a desired data file. You can select multiple data files.

Load Data >

(4) Press the [Open Data] button to read data. Check

the data in the Data Check window.

GUIDE: You can open multiple files with a total file size of less than
3 MB (= 3000 kB). You cannot open multiple files in excess
of 3 MB.
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5.1.2 Deleting Saved Data
1. Starting Up the Product

Start up this product. (See 2.2.1 Starting Up Instrument about the
start-up procedure.)

2. Deleting Data

(1) Tap on the [Data File] button on the top page (Fig. 5-3). The
Data File Browse window (Fig. 5-4) appeatrs.

Top

Select bution.

Fig. 5-3 Top Screen

Data File

Top -~ Data Flle
< Top Salect dala lile. Load Data >
K <l o IERY R - | mo D@l alxal

9- £ Al Ham Natio. Updator Time ¥ 5izn.
ME DNA Data 02 20130513 17:44:28 aKe

&) onapaa 201305-13 17:41:07 BKB
2] Time Data 02 20130518 173451 KB
) Time Data 01 20130513 173243 10KB
;m Ahs Dats 2N 30513 17:2407 THE
a Deata 2N305-1317:21:0 11KB

Fig. 5-4 Data File Browse Window



5.1 Reading and Deleting Saved Data

(2) Select a folder to save to. If you select All, all data files are
displayed.

(3) Select a desired data file. You can select multiple data files.
(4) Press the [Delete] x button.

(5) When the window shown in Fig. 5-5 appears, click OK. The data
will be deleted.

Delete file?

OK Cancel
Fig. 5-5

(6) The data is deleted.
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5.1.3 Managing Saved Data
1. Starting Up the Product

Start up this product. (See 2.2.1 Starting Up Instrument about the
start-up procedure.)

2. Managing a Data File

(1) Tap on the [Data File] button on the top page (Fig. 5-6). The
Data File Browse window (Fig. 5-7) appears.

Data File

Top  Data Flle e 6
k <Top Select data file, / Load Dfg =
A T 1
2B o+ 2ol | ~o ](5e ol
B Al e Name. ad Tima Sian
¥ default =
] DMA Data 02
&) oNa Data 20130513 17:41:07 )
] Time Data 02 201340513 17:34:51 gK8
& Tima Data 01 20130513 17:32:43 10KB
&) s Data 01305-13 17:24:17 KB

@ Data 201306-13 17:21110 11KB

Fig. 5-7 Data File Browse Window



5.1 Reading and Deleting Saved Data

(1) Afolder to save to can be edited in the file browse window.

Table 5-1 Folder Operation Cons

Button Name Description
t New Create a folder to save to. Press the [New]
icon and enter a file name.
|i| Rename A folder to save to can be renamed.
Select a folder and press the [Rename] icon.
Delete Delete a folder to save to.

X

Select a folder and press the [Delete] icon.

(2) The File Browse window can be switched between the Data File
Browse window and the Condition File Browse window.

Table 5-2 File Browse Mode Selection Icons

Button Name Description
Browse Open the Condition File Browse window.
Condition File

Browse Data File

Open the Data File Browse window.
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(3) The saved data file can be displayed for each measurement
mode.

Table 5-3 Measurement Mode Selection lcons

Button Name Description
E Display Display only data files in the concentration
Concentration measurement mode.
Measurement
Mode
N Display Display only data files in the wavelength
—— | Wavelength scan mode.
Scan Mode
Display Display only data files in the
.[I- Absorbance/ absorbance/transmittance measurement
Transmittance mode.
Measurement
Mode

=

Display Nucleic
Acid
Measurement
Mode

Display only data files in the nucleic acid
measurement mode.

®

Display Time
Scan Mode

Display only data files in the time scan mode.

ALL

Display All
Measurement
Mode

Display data files in the all measurement
mode.

(4) Only data files of a selected time period can be displayed.
(Today/yesterday/recent one week/recent one month/recent
three months/all)

<

1 an

All W

Last 3 month

1 Last 1 month

Last 1 week

Yesterday

Today

AA4D AL 40 47.00.40

Fig. 5-8 Example of a View of The File Display Period



5.1 Reading and Deleting Saved Data

(5) A data file can be edited in the Data File Browse window.

Table 5-4 File Operation Icons

Button Name Description
z New Create a folder to save to.

Press the [New] icon and enter a file name.

Copy Allow you to copy a data file.
Select a file and press the [Copy] icon.

Rename Allow you to rename a data file.
Select a file and press the [Rename] icon.

Protect Allow you to protect a data file.
Select a file and press the [Protect] icon.

Delete Delete a data file.
Select a file and press the [Delete] icon.

% Move Allow you to move a data file folder.
Select a file and press the [Move] icon.

(6) You can search for data files in the Data File Browse window.
Press the [Search] iconQ to open the Search Criteria window
and enter search criteria (sample name, management
information, period). Search results are displayed in a list.

| |

File Search
Sample Name

Control ltem

Pariod From Date (2 To Date (2

Search Cangel

Fig. 5-9 File Search Window
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5.2 Reading and Deleting Saved Measurement Conditions

This section describes the steps to read saved measurement
conditions and make measurements using the conditions.

5.2.1 Reading Saved Measurement Conditions and Making Measurements
1. Starting Up the Product

Start up this product. (See 2.2.1 Starting Up Instrument about the
start-up procedure.)

2. Reading Measurement Conditions

(1) Tap on the [Condition File] button on the top page (Fig.
5-10). The Data File Browse window (Fig. 5-11) appears.

Maitod Fils Easic Sattngs

Method File for
Top - Method File

=Top Salect mathod file. Measuremeant Paramatar >

_L; ﬂﬂ N 2 OE Al @ [y @ ﬂ_X|Q-

e_; = Al e Name. Updated Tima ¥ Size
& Wi scan 20130517 174205 THE

K 28] Abs Measurament SR EATIALE G5k

@ Caonc Measurament 20130817 1740207 SKB

Fig. 5-11 Condition File Browse Window

5-9



5.2 Reading and Deleting Saved Measurement Conditions

(2) Select a folder to save to. If you select All, all data are displayed.
(3) Select a desired data file.
(4) Press the [Measurement Parameter] button

Measurement Parameter > to read data. Measurements are made
in the Measurement window.



5.2.2
5.2.2 Deleting Saved Measurement Conditions

1. Starting Up the Product

Start up this product. (See 2.2.1 Starting Up Instrument about the
start-up procedure.)

2. Deleting Data

(1) Tap on the [Condition File] button on the top page (Fig.
5-12). The Data File Browse window (Fig. 5-13) appeatrs.

—©

Fig. 5-12 Top Screen

Method File

Top  Method File

=Top Selact mathod file. Measurament Parametar >
B3] B sz Al ) &) a| &) %] Ql

= L Heery Heteman Upsdaterd Tirnw ¥ Size
2B WL Scan 2013-05-17 17:42.08 TKE
3B avs Measurement 2013-05-17 17:41:43 BKB

ei

E Cone: Measurement 20130517 174197 SKB

Fig. 5-13 Condition File Browse Window



5.2 Reading and Deleting Saved Measurement Conditions

(2) Select a folder to save to. If you select All, all data files are
displayed.

(3) Select a desired data file.
(4) Press the [Delete] X button.

(5) When the window shown in Fig. 5-14 appears, click OK. The
data will be deleted.

Delete file?

OK Cancel

- - |

Fig. 5-14

(6) The data is deleted.



5.2.3

5.2.3 Managing a Saved Condition File
1. Starting Up the Product

Start up this product. (See 2.2.1 Starting Up Instrument about the
start-up procedure.)

2. Managing a Condition File

(1) Tap on the [Condition File] button on the top page (Fig.
5-15). The Data File Browse window (Fig. 5-16) appears.

.9

Mithed Fiie B Satlings

Fig. 5-15 Top Screen

Method File
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Fig. 5-16 Condition File Browse Window



5.2 Reading and Deleting Saved Measurement Conditions

(1) Afolder to save to can be edited in the file browse window.

Table 5-5 Folder Operation Cons

Button Name Description
t New Create a folder to save to. Press the [New]
icon and enter a file name.
E[:| Rename A folder to save to can be renamed.
Select a folder and press the [Rename] icon.
Delete Delete a folder to save to.

X

Select a folder and press the [Delete] icon.

(2) The File Browse window can be switched between the Data File
Browse window and the Condition File Browse window.

Table 5-6 File Browse Mode Selection Icons

Button Name Description
Browse Open the Condition File Browse window.
Condition File

Browse Data File

Open the Data File Browse window.
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(3) The saved condition file can be displayed for each measurement
mode.

Table 5-7 Measurement Mode Selection Icons

Button Name Description

E Display Display only condition files in the
Concentration concentration measurement mode.
Measurement
Mode

N Display Display only condition files in the wavelength

—— | Wavelength scan mode.
Scan Mode
Display Display only condition files in the

.[I- Absorbance/ absorbance/transmittance measurement
Transmittance mode.
Measurement
Mode

=

Display Nucleic
Acid

Display only condition files in the nucleic acid
measurement mode.

Measurement
Mode

(E} Display Time Display only condition files in the time scan
Scan Mode mode.

ALL Display All Display condition files in the all measurement
Measurement mode.
Mode

(4) Only data files of a selected time period can be displayed.
(Today/yesterday/recent one week/recent one month/recent
three months/all)

<N

All

|

| Today

Last 3 month
Last 1 month
Last 1 week

Yesterday

ARAD AR 43 473040

Fig. 5-17 Example of a View of The File Display Period



5.2 Reading and Deleting Saved Measurement Conditions

(5) A data file can be edited in the Data File Browse window.

Table 5-8 File Operation Icons

Button Name Description
z New Create a folder to save to.

Press the [New] icon and enter a file name.

Copy Allow you to copy a condition file.
Select a file and press the [Copy] icon.

Select a file and press the [Move] icon.

Rename Allow you to rename a condition file.
Select a file and press the [Rename] icon.

Protect Allow you to protect a condition file.
Select a file and press the [Protect] icon.

Delete Delete a condition file.
Select a file and press the [Delete] icon.

% Move Allow you to move a condition file folder.

(6) You can search for data files in the Data File Browse window.
Press the [Search] iconQ to open the Search Criteria window
and enter search criteria (sample name, management
information, period). Search results are displayed in a list.

File Search ]
Sample Name
Control ltem
|
Period From Date &3 ToDate (3
Search Cancel

Fig. 5-18 File Search Window
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5.3 Data Check

5.3.1 Editing Concentration Measurement Data

1. Displaying the Data Check Window

Displaying the window from saved data|

When opening and checking saved data, open saved concentration
measurement data using the steps in 5.1.1 “Reading Saved Data”
and move to the Data Check window (Fig. 5-20).

Displayin the window during measurement

Press the [Data] button patas displayed in the Sample
Measurement window during concentration measurement and move
to the Data Check window (Fig. 5-20).

B 113BRITH uELs

vvvvv

Fig. 5-19 Example of a Window After Sample Measurement



5.3 Data Check

' " Data

nct sMgnalysis item and sst a parameter

Fig. 5-20 Example of a Display in the Data Check Window

(1) When you press an icon in the data type selection area, a list of
files in the selected mode is displayed.

Table 5-9 Measurement Mode Selection lcons

Button Name Description
E Display Display only data files in the concentration
Concentration measurement mode.
Measurement
Mode
N Display Display only data files in the wavelength
— Wavelength scan mode.
Scan Mode
Display Display only data files in the
.I]- Absorbance/ absorbance/transmittance measurement
Transmittance mode.
Measurement
Mode

Display Nucleic
Acid
Measurement
Mode

Display only data files in the nucleic acid
measurement mode.

Display Time
Scan Mode

Display only data files in the time scan mode.
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(2) When you select the Read File button, a data file list selection
area is displayed. When you select a different tool icon, the
setting parameters are displayed.

(3) You can select a graph display mode.

Table 5-10 Graph Display Mode Selection Icon

Button Name Description

Calibration Display a calibration curve graph.
Curve Display

CALIB. Curve

Standard Data Display a standard data list.

STD .
Display
Sample Data Display a sample data list.
Sample .
Display

Farametsr

Fig. 5-21 Example of a Display in the Calibration Curve
Display Window

Fig. 5-22 Example of a Display in the Standard Data
Display Window

5-19



5.3 Data Check
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Fig. 5-23 Example of a Display in the Sample Data
Display Window

(4) When you press an icon in the data information browse area, the
properties of the data and the details of the data processing are

displayed.

Table 5-11 Data Information Browse Icon

Button Name Description
: Property Tool Display properties.
v Icon

(5) When you click the [Read File] button E a data file list
selection area is displayed.

(6) When you press an icon in the tool icon area, the settings area
for the data processing operation is displayed.

Table 5-12 Tool Icons for Concentration Measurement

Button Name Description
B | Calibration Display setting parameters for a calibration

Curve Condition | curve.

Tool Icon

Calibration Display setting parameters for calibration
Curve Data Tool | curve data.

Icon
3 Statistical Display setting parameters for statistical
Calculation Tool | calculation

Icon

(7) When you click the [Clear] button , the selected data are
returned to the state before processing.

5-20
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2. Changing a Calibration Curve

&

o

1)

)

®3)

(4)
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Fig. 5-24 Calibration Curve Setting Parameters Window

Click [Calibration Curve Tool] icon to change the calibration
curve.

The setting parameters for the calibration curve (Fig. 5-24) are
displayed. See 4.2.1 "Quantifying the Concentration of
Solution” for the setting parameters.

Set up the items and press the [Execute] button.

The results of the date processing are displayed.



5.3 Data Check

3. Changing Calibration Curve Data

Fig. 5-25 Calibration Curve Setting Parameters Window

(1) Press the [Calibration Curve Data Icon] button to change
the calibration data.

(2) The setting parameters for the calibration curve (Fig. 5-25) are
displayed. See 4.2.1 “Quantifying the Concentration of
Solution” for the setting parameters.

(3) Set up the items and press the [Execute] button.

(4) The results of the date processing are displayed.
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Changing Statistical Calculation Setting Parameters

Fig. 5-26 Statistical Calculation Setting Parameters Window

(1) To change the statistical calculation setting parameters, press
the [Statistical Calculation Tool Icon] button pgX .

(2) The setting parameters for the statistical calculation (Fig. 5-26)
are displayed. See 4.2.1 “Quantifying the Concentration of
Solution” for the setting parameters.

(3) Set up the items and press the [Execute] button.

(4) The results of the date processing are displayed.



5.3 Data Check

5. Changing the Scale of the Calibration Curve

Fig. 5-27 Calibration Curve Data Check Window

(1) To display the calibration curve, press the [CALIB. Curve]
button = CALIB. Curve

(2) The calibration calibration curve graph (Fig. 5-27) is displayed.
To enlarge the calibration curve, pinch out on the area you want
to zoom in on. To shrink the calibration curve, pinch in the area
you want to zoom out on.

(3) When you double-tap on the intersection of the x- and y-axes in
the calibration curve graph, the graph is auto-scaled. When you
double-tap again, the scale is reset.

See 3.4.2 “Button Operations” for the details of pinch-in, pinch-out
and double-tap operations.
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6. Displaying the Trace Bar for Calibration Curve Data

Fig. 5-28 Calibration Curve Data Check Window

Tan  Mensurment Merni - Monau

< Reum

Fig. 5-29 Calibration Curve Data Check Window
(Displaying the Trace Bar)

(1) To display the calibration curve, press the [CALIB. Curve]
button cALIB. curve

(2) The calibration curve graph (Fig. 5-28) is displayed. When you
double-tap on the graph, the trace bar is displayed (Fig. 5-29).
The concentration and the photometric value in the current trace
bar position are displayed at the intersection of the trace bar and
the calibration curve. As a result, the photometric value at the
target concentration can be read. You can move the trace bar by
moving a figure to the left or right over the bar.

(3) To hide the trace bar, double-tap on the bar.



5.3 Data Check

7. Displaying the Properties of Concentration Measurement Data

Sampin

Fig. 5-30 Concentration Measurement Data Check Window

(1) To display the properties of the concentration measurement data,
press the [Property Tool Icon] button .

(2) The properties of the concentration measurement data (Fig.
5-31) are displayed.

B 2

Fig. 5-31 Properties of Concentration Measurement Data
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5.3.2 Editing Absorbance/Transmittance Measurement Data

1. Displaying the Data Check Window

Displaying the window from saved data|

When opening and checking saved data, open saved
absorbance/transmittance measurement data using the steps in
5.1.1 “Reading Saved Data” and move to the Data Check window
(Fig. 5-33).

Displayin the window during measurement]

Press the [Check Data] button | pata= = displayed in the Sample
Measurement window during absorbance/transmittance
measurement and move to the Data Check window (Fig. 5-33).

3

oa0y =

Fig. 5-32 Example of a Window After Sample Measurement
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Fig. 5-33 Example of a Display in the Data Check Window

(1) When you press an icon in the data type selection area, a list of
files in the selected mode is displayed.

Table 5-13 Measurement Mode Selection Icons

Button Name Description
E Display Display only data files in the concentration
Concentration measurement mode.
Measurement
Mode
M Display Display only data files in the wavelength
—— | Wavelength scan mode.
Scan Mode
Display Display only data files in the
.[I- Absorbance/ absorbance/transmittance measurement
Transmittance mode.
Measurement
Mode

=

Display Nucleic
Acid
Measurement
Mode

Display only data files in the nucleic acid
measurement mode.

O

Display Time
Scan Mode

Display only data files in the time scan mode.

(2) When you select the Read File button, a data file list selection
area is displayed. When you select a different tool icon, the
setting parameters are displayed.



5.3.2

(3) When you press an icon in the data information browse area, the
properties of the data are displayed.

Table 5-14 Data Information Browse lcon

Button Name Description
: Property Tool Display properties.
v Icon

(4) When you click the [Read File] button E a data file list
selection area is displayed.

(5) When you press an icon in the tool icon area, the settings area
for the data processing operation is displayed.

Table 5-15 Tool icon for Absorbance/Transmittance

Measurement
Button Name Description
3 Statistical Display setting parameters for statistical
_.,r"\_. Calculation Tool | calculation
Icon

(6) When you click the [Clear] button {®, the selected data are
returned to the state before processing.



5.3 Data Check

2. Changing Statistical Calculation Setting Pparameters

Fig. 5-34 Statistical Calculation Setting Parameters Window

(1) To change the statistical calculation setting parameters, press
the [Statistical Calculation Tool Icon] button .

(2) The setting parameters for the statistical calculation (Fig. 5-34)
are displayed. See 4.2.2 “Measuring Absorbance/Transmittance”
for the setting parameters.

(3) Set up the items and press the [Execute] button.

(4) The results of the date processing are displayed.
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3. Displaying the Properties of Absorbance/Transmittance Measurement Data

HB: »HB=zo

A8l A D - ' o

Fig. 5-35 Absorbance/Transmittance Measurement
Data Check Window

(1) To display the properties of the absorbance/transmittance
measurement data, press the [Property Tool Icon] button .

(2) The properties of the absorbance/transmittance measurement
data (Fig. 5-36) are displayed.

Fig. 5-36 Properties of Absorbance/Transmittance
Measurement Data



5.3 Data Check

5.3.3 Editing Nucleic Acid Measurement Data

1. Displaying the Data Check Window.

Displaying the window from saved data|

When opening and checking saved data, open saved nucleic acid
measurement data using the steps in 5.1.1 “Reading Saved Data”
and move to the Data Check window (Fig. 5-38).

Displayin the window during measurement|

Press thDatd button = ®@>  displayed in the Sample
Measurement window during nucleic acid measurement and move

to the Data Check window (Fig. 5-38).
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Fig. 5-38 Example of a Display in the Data Check Window
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(1) When you press an icon in the data type selection area, a list of
files in the selected mode is displayed.

Table 5-16 Measurement Mode Selection Icons

Button Name Description
E Display Display only data files in the concentration
Concentration measurement mode.
Measurement
Mode
N Display Display only data files in the wavelength
— Wavelength scan mode.
Scan Mode
Display Display only data files in the
.[I- Absorbance/ absorbance/transmittance measurement
Transmittance mode.
Measurement
Mode

=

Display Nucleic
Acid
Measurement
Mode

Display only data files in the nucleic acid
measurement mode.

C

Display Time
Scan Mode

Display only data files in the time scan mode.

(2) When you select the Read File button, a data file list selection
area is displayed. When you select a different tool icon, the
setting parameters are displayed.

(3) When you press an icon in the data information browse area, the
properties of the data and the details of the data processing are
displayed.

Table 5-17 Data Information Browse lcon

Button

Name

Description

Property Tool
Icon

Display properties.

(4) When you click the [Read File] button E a data file list
selection area is displayed.

(5) When you press an icon in the tool icon area, the settings area
for the data processing operation is displayed.
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Table 5-18 Tool Icons for Concentration Measurement

Button Name Description
Nucleic Acid Display setting parameters for nucleic acid
Measurement measurement conditions.

Conditions Tool
Icon

Nucleic Acid
Concentration
Conditions Tool
Icon

Display setting parameters for nucleic acid
concentration conditions.

Protein
Concentration
Conditions Tool
Icon

Display setting parameters for protein
concentration conditions.

Statistical
Calculation Tool
Icon

Display setting parameters for statistical
calculation

(6) When you click the [Clear] button {® , the selected data are
returned to the state before processing.
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2. Changing Nucleic acid Measurement Conditions

(1)

()

©)

(4)

Too My Paramater Data
< Salect a1t iyl o anc wed @ paraietes,
i s v) 2
i G MAE w1 e
p— : Bage.
uh

Fig. 5-39 Nucleic Acid Measurement Conditions Setting
Parameters Window

To change the nucleic acid measurement conditions, press the

[Nucleic Acid Measurement Conditions Tool Icon] button e

The setting parameters for the nucleic acid measurement
conditions (Fig. 5-39) are displayed. See 4.2.3 “Measuring
Nucleic Acid Specimens” for the statistical calculation setting
parameters.

Set up the items and press the [Execute] button.

The results of the date processing are displayed.
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3. Changing Nucleic acid Measurement Conditions
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Fig. 5-40 Nucleic Acid Concentration Conditions Setting
Parameters Window

(1) To change the nucleic acid concentration conditions, press the
[Nucleic Acid Concentration Conditions Tool Icon] button .

(2) The setting parameters for the nucleic acid concentration
conditions (Fig. 5-40) are displayed. See 4.2.3 “Measuring
Nucleic Acid Specimens” for the setting parameters.

(3) Set up the items and press the [Execute] button.

(4) The results of the date processing are displayed.
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4. Changing Protein Concentration Conditions
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Fig. 5-41 Protein Concentration Conditions Setting
Parameters Window

(1) To change the protein concentration conditions, press the
. . .. h"
[Protein Concentration Conditions Tool Icon] button .

(2) The setting parameters for the protein concentration conditions
(Fig. 5-41) are displayed. See 4.2.3 “Measuring Nucleic Acid
Specimens” for the statistical calculation setting parameters.

(3) Set up the items and press the [Execute] button.

(4) The results of the date processing are displayed.



5.3 Data Check

5. Changing Statistical Calculation Setting Parameters

Fig. 5-42 Statistical Calculation Setting Parameters Window

(1) To change the statistical calculation setting parameters, press
the [Statistical Calculation Tool Icon] button pgN .

(2) The setting parameters for the statistical calculation (Fig. 5-42)
are displayed. See 4.2.3 “Measuring Nucleic Acid Specimens”
for the statistical calculation setting parameters.

(3) Set up the items and press the [Execute] button.

(4) The results of the date processing are displayed.
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6. Displaying the Properties of Nucleic acid Measurement Data
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Fig. 5-43 Nucleic Acid Measurement Data Check Window

(1) To display the properties of the nucleic acid measurement data,
press the [Property Tool Icon] button .

(2) The properties of the nucleic acid measurement data are (Fig.
5-44) are displayed.

onsus@ ,
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Fig. 5-44 Properties of Nucleic Acid Measurement Data



5.3 Data Check

5.3.4 Editing Spectrum Measurement Data

1. Displaying the Data Check Window.

Displaying the window from saved data|

When opening and checking saved data, open saved spectrum
measurement data using the steps in 5.1.1 “Reading Saved Data”
and move to the Data Check window (Fig. 5-46).

Displayin the window during measurement|

Press the [Check Data] button Data>  displayed in the Sample

Measurement window during spectrum measurement and move to
the Data Check window (Fig. 5-46).

Fig. 5-45 Example of a Window After Sample Measurement
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Fig. 5-46 Example of a Display in the Data Check Window

(1) When you press an icon in the data type selection area, a list of
files in the selected mode is displayed.

Table 5-19 Measurement Mode Selection Icons

Button Name Description
E Display Display only data files in the concentration
Concentration measurement mode.
Measurement
Mode
N Display Display only data files in the wavelength
— Wavelength scan mode.
Scan Mode
Display Display only data files in the
.I]- Absorbance/ absorbance/transmittance measurement
Transmittance mode.
Measurement
Mode

=

Display Nucleic
Acid
Measurement
Mode

Display only data files in the nucleic acid
measurement mode.

O

Display Time
Scan Mode

Display only data files in the time scan mode.

(2) When you select the Read File button, a data file list selection
area is displayed. When you select a different tool icon, the
setting parameters are displayed.
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(3) You can select a graph display mode.

Table 5-20 Graph Display Mode Selection Icon

Button Name Description

single | Single Display Display a single file selected by the data
file list selection area.

multi Multi-Display Display multiple files selected by the
data file list selection area in a stack. Up
to 10 spectra can be drawn on the
graph. No more than 10 spectra can be
drawn.

Fig. 5-47 Example of a single display Window

Fig. 5-48 Example of a Multi-Display Window

(4) When you press an icon in the data information browse area, the
properties of the data and the details of the data processing are
displayed.
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Table 5-21 Data Information Browse lcon

Button

Name

Description

Property Tool
Icon

Display properties.

{5

Data Processing
Results Tool Icon

Display the details of data processing.

(5) When you click the [Read File] button E a data file list
selection area is displayed.

(6) When you press an icon in the tool icon area, the settings area
for the data processing operation is displayed.

Table 5-22 Tool Icons for Concentration Measurement

Button Name Description
fid | Smoothing Tool | Display smoothing settings.
e Icon
r Peak Detection Display peak detection settings.
l""-}' Tool Icon

Differential Tool
Icon

Display differential settings.

Area Calculation
Tool Icon

Display area calculation setting parameters.

(7) When you click the [Clear] button [#] , the selected data are
returned to the state before processing.



5.3 Data Check

2. Smoothing a Spectrum

Fig. 5-49 Smoothing Setting Parameters Window

(1) To specify smoothing settings, press the [Smoothing Tool Icon]
button .

(2) The smoothing setting parameters (Fig. 5-49) are displayed. See
Table 5-23 for the setting parameters.

Table 5-23 Smoothing Setting Parameters

Setting Item Description
Processing Select one of the following three smoothing methods.
Method See Appendix F: Smoothing for details.

(a) Savitzky-Golay

(b) Mean

(c) Median
Smoothing Specify the degree of smoothing.
Degree Input range: 2 to 4, Default: 3
Number of Specify the number of data points to be used for
Data Points calculation.

Input range: 7 to all points, Default: 7
Number of Specify the number of times of smoothing operations.
Times Input range: 1 to 100, Default: 1

(3) Set up the items and press the [Execute] button.

(4) The results of the date processing are displayed.
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3. Changing Peak Detection Settings

Tep  Measamen| Manu

Fig. 5-50 Peak Detection Setting Parameters Window

(1) To change the peak detection settings, press the [Peak Detection
Tool Icon] button .

(2) The statistical calculation setting parameters (Fig. 5-50) are
displayed. See 4.2.4 “Measuring Spectra” for the peak detection
setting parameters.

(3) Set up the items and press the [Execute] button.
(4) The results of the date processing are displayed.

NOTE: Peak detection is performed in the wavelength range of the
currently displayed spectrum. If the wavelength range to be
displayed is changed, the number of peaks detected may
change. After changing the wavelength range to be
displayed, make sure that the target peak is detected.
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4. Differentiating a Spectrum

Fig. 5-51 Differentiation Setting Parameters Window

(1) To specify differentiation settings, press the [Differentiation Tool
Icon] button .

(2) The differentiation setting parameters (Fig. 5-51) are displayed.
See Table 5-24 for the differentiation setting parameters.

Table 5-24 Differentiation Setting Parameters

Setting Item

Description

Order of
differentiation

Specify the order of differentiation.
Input range: 1 to 4, Default: 1

Smoothing
Degree

Specify the degree of smoothing.
Input range: 2 to 4, Default: 3

Number of
Data Points

Specify the number of data points to be used for
calculation.
Input range: 7 to all points, Default: 7

(3) Set up the items and press the [Execute] button.

(4) The spectra before and after differentiation are displayed.

NOTE: To allow easy comparison with the spectrum before
differentiation, the differential spectrum that has been
differentiated is displayed in the center of the spectrum
before differentiation. Therefore, the value of the spectrum
on the vertical scale does not agree with the value of the
differentiated spectrum. Check the differentiated value with
the trace value and the data list.
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NOTE: The differentiated data are displayed in the data list after

differentiation. If you want to display the data list before
differentiation, you need to do so before differentiation.

5. Performing Area Calculation

(1)

)

®3)

(4)

Fig. 5-52 Area Calculation Setting Parameters Window

To specify area calculation settings, press the [Area Calculation
Tool Icon] button .

The area calculation setting parameters (Fig. 5-52) are
displayed. Specify the range of area calculation. There are two
ways of specifying the range of area calculation.
(@) Specifying the range with a number
Using the keyboard, enter the desired start wavelength in
the starting wavelength field and the desired end
wavelength in the ending wavelength field.
(b) Specifying the range from the displayed spectrum
You can determine the start and end wavelengths by moving
the cursor along the wavelength axis at the bottom of the
spectrum.

Set up the items and press the [Execute] button.

The results of the data processing are displayed. See
Commentary 5-1 for the principle of area calculation.
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Commentary 5-1 Area Calculation

/’—‘\

o
N

Dn_1 L D

7 \
i

Ve IVTEEAN
Range end Range start
wavelength

wavelength Specified range

Sz

WLl V\./Lz V\}Ll V\I/LZ

Principle of calculation

To calculate the area, the following calculation is performed for each
component (D, to D,) of the spectrum.

S3 =S1+S2=Sa+Sc+Sd
={D2+D3+ *** Dy_2+D_1+(D1+D,)/2}*AN
S2 =Sb+Sd
=[(D1+Dn){AN(n-1)})/2
=[(D,+Dy)*{range start wavelength (WL,) - range end wavelength

(WL)}/2
S1 =S3-S2

D.: Spectral data at the range start wavelength
D,: Spectral data at the range end wavelength
AL: Sampling interval

In the time scan mode, the start and end wavelengths are as follows:
Start wavelength (WL,) — End time (T,)
End wavelength (WL,) — Start time (T,)
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6. Displaying the Trace Bar for a Spectrum

Fig. 5-53 Spectrum Measurement Data Check Window

Fig. 5-54 Spectrum Measurement Data Check Window
(Displaying the Trace Bar)

(1) When you double-tap on the spectrum window in the Spectrum
Measurement Data Check window (Fig. 5-53), the trace bar is
displayed (Fig, 5-54). The wavelength and the photometric value
in the current trace bar position are displayed at the intersection of
the trace bar and the spectrum. As a result, the photometric value
at the target wavelength can be read. You can move the trace bar
by moving a figure to the left or right over the bar.

(2) To hide the trace bar, double-tap on the bar.
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7. Displaying Spectrain a Stack

== = b= B

Fig. 5-55 Spectrum Measurement Data Check Window

(1) Select spectral data files to be displayed in a stack using the
steps in 5.1.1 “Reading Saved Data” and move to the Data
Check window (Fig. 5-55).

(2) Click the checkbox for the spectral data files to be displayed in a
stack. You can select up to 10 spectral data files.

(3) When you press the Multi-Display button =~ multi  the spectra
are displayed in a stack (Fig. 5-56).

Tap  MensurementMenu  Measurement Pammeter  Measumment  Dain

ELET Sl an snslyss ham snd axl 8 paesmaar.

B:B: =c

Fig. 5-56 Multi-Spectra Display Window

GUIDE: When you print out from the Multi-Spectra Display window,
the conditions for the device to print to are the conditions for
the first one among the selected spectra. Processing data,
displaying properties, the Data Processing Results tool, and
outputting to a CSV file cannot be performed in the
multi-display mode, and should be performed in the
single-display mode.

5-50
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8. Displaying the Properties of Spectral Data

Top Mo 4 Pz rasher Clati

Fig. 5-57 Spectra Data Check Window

(1) To display the properties of the spectral data, press the [Property
Tool Icon] button .

(2) The properties of the spectral data (Fig. 5-58) are displayed.

@
&

Fig. 5-58 Properties of Spectral Measurement Data
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9. Displaying the Results of Spectral Data Processing

Tep  Measawrsnd Mo Maasrwmsi
< Raturn
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Fig. 5-59 Spectral Data Check Window

(1) To display the results of the spectral data processing, press the
[Data Processing Results Tool Icon] button L5 .

(2) The results of the spectral data processing (Fig. 5-60) are
displayed.

=

=

cREED G

Fig. 5-60 Results of Spectral Data Processing
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5.3.5 Editing Time Scan Data

1. Displaying the Data Check Window.

Displaying the window from saved data|

When opening and checking saved data, open saved time scan data
using the steps in 5.1.1 “Reading Saved Data” and move to the Data
Check window (Fig. 5-62).

Displayin the window during measurement|

Press the [Check Data] button = Pata> displayed in the Sample
Measurement window during a time scan and move to the Data
Check window (Fig. 5-62).

Top M Mern M

< Mumsurement Parsmeisn

o [N
55 =)

START

Fig. 5-61 Example of a Window After Sample Measurement
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=d | .
& | % Time Data 01

%)) Tirne Data 02

Fig. 5-62 Example of a Display in the Data Check Window

(1) When you press an icon in the data type selection area, a list of
files in the selected mode is displayed.

Table 5-25 Measurement Mode Selection Icons

Button Name Description
E Display Display only data files in the concentration
Concentration measurement mode.
Measurement
Mode
N Display Display only data files in the wavelength
— Wavelength scan mode.
Scan Mode
Display Display only data files in the
.I]- Absorbance/ absorbance/transmittance measurement
Transmittance mode.
Measurement
Mode

=

Display Nucleic
Acid
Measurement
Mode

Display only data files in the nucleic acid
measurement mode.

O

Display Time
Scan Mode

Display only data files in the time scan mode.

(2) When you select the Read File button, a data file list selection
area is displayed. When you select a different tool icon, the
setting parameters are displayed.
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(3) You can select a graph display mode.

Table 5-26 Graph Display Mode Selection Icon

Button Name Description
single | Single Display Display a single file selected by the data
file list selection area.
multi Multi-Display Display multiple files selected by the

data file list selection area in a stack. Up
to 10 spectra can be drawn on the

graph. No more than 10 spectra can be
drawn.

<FArtum

E BN SE- B
H -

M1 Time Data 0

] %) Timn ata 02

Fig. 5-63 Example of a single display Window

Fig. 5-64 Example of a Multi-Display Window

(4) When you press an icon in the data information browse area, the

properties of the data and the details of the data processing are
displayed.
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Table 5-27 Data Information Browse lcon

Button Name Description
: Property Tool Display properties.
v Icon

I; Data Processing | Display the details of data processing.
E Results Tool Icon

(5) When you click the [Read File] button E a data file list
selection area is displayed.

(6) When you press an icon in the tool icon area, the settings area
for the data processing operation is displayed.

Table 5-28 Tool Icons for Concentration Measurement

Button Name Description

7 Smoothing Tool | Display smoothing setting parameters.
P Icon

B | Rate Calculation | Display rate calculation setting parameters.
1::—3: Tool Icon

(7) When you click the [Clear] button [#J, the selected data are
returned to the state before processing.
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Smoothing a Spectrum

Top  Makssemant Meew  Messuromant Parsmaler - Maasusreet  Data

Fig. 5-65 Smoothing Setting Parameters Window

(1) To specify smoothing settings, press the [Smoothing Tool Icon]

button .

(2) The smoothing setting parameters (Fig. 5-65) are displayed. See
Table 5-23 for the smoothing setting parameters.

(3) Set up the items and press the [Execute] button.
(4) The results of the date processing are displayed.
NOTE: The smoothed data are displayed in the data list after

smoothing. If you want to display the data list before
smoothing, you need to do so before smoothing.
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3. Changing Rate Calculation Conditions

1)

)

3

(4)

Fig. 5-66 Rate Calculation Setting Parameters window

To specify rate calculation conditions, press the [Rate Calculation

Tool Icon] button .

The rate calculation setting parameters (Fig. 5-66) are displayed.
See 4.3.5 “Time Scanning” for the setting parameters.

Set up the items and press the [Execute] button.

The results of the date processing are displayed.
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4. Displaying the Trace Bar for a Spectrum

Top Mami  Mans Prameter M i Dt
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Fig. 5-67 Time scan Data Check Window
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Fig. 5-68 Time scan Data Check Window
(Displaying the Trace Bar)

(1) When you double-tap on the time scan spectrum window in the
Spectrum Measurement Data Check window (Fig. 5-67), the
trace bar is displayed (Fig, 5-68). The wavelength and the
photometric value in the current trace bar position are displayed at
the intersection of the trace bar and the spectrum. As a result, the
photometric value at the target wavelength can be read. You can

move the trace bar by moving a figure to the left or right over the
bar.

(2) To hide the trace bar, double-tap on the bar.
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5. Displaying Spectrain a Stack

(1) Select spectral data files to be displayed in a stack using the
steps in 5.1.1 “Reading Saved Data” and move to the Data
Check window (Fig. 5-69).

Fig. 5-69 Time scan Data Check Window

(2) Click the checkbox for the spectral data files to be displayed in a
stack. You can select up to 10 spectral data files.

(3) When you press the[Multi-Display] button ~ multi ' the spectra
are displayed in a stack (Fig. 5-70).

Fig. 5-70 Multi-Spectra Display Window

GUIDE: When you print out from the Multi-Spectra Display window,
the conditions for the device to print to are the conditions for
the first one among the selected spectra. Processing data,
displaying properties, the Data Processing Results tool, and
outputting to a CSV file cannot be performed in the
multi-display mode, and should be performed in the
single-display mode.

5-60
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6. Displaying the Properties of Time Scan Data

Fig.5-71 Time scan Check Window

(1) To display the properties of the time scan data, press the
[Property Tool Icon] button .

(2) The properties of the time scan data (Fig. 5-72) are displayed.

<l
B - 2
B
=l
a:

Fig. 5-72 Properties of Time Scan Data
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7. Displaying the Results of Time Scan Data Processing

Fig. 5-73 Time scan Data Check window

(1) To display the results of the temporary change data processing,
press the [Data Processing Results Tool Icon] button :

(2) The results of the spectral data processing (Fig. 5-74) are
displayed.

kT

cEs@

Fig. 5-74 Results of Time Scan Data Processing
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5.3.6 How to Open CSV Format File in Microsoft® Excel®

This section explains how to open a CSV format file generated with
UH5300 in Microsoft® Excel®. It is recommended to use Microsoft®
Excel® 2007 or later because of its operability. If you are using Excel®
2003, see 2. For Excel® 2003.

1. For Excel® 2007 or Later

(1) Open the CSV format file generated by UH5300 in a personal
computer where Microsoft® Excel® 2007 or later is installed.

(2) Select Column A.

B [+ D E F a
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Run Date £013/02/13 15:53
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13 JSERIAL N © 1234367

16 HCPul)Progra L 3 3115300-01

17 HOPu2)Program No. ¢ 3115310-01

18 [Option : §Call

0 Parameter

n Mode @ WL 5an
= oAb

73 fsrart Wilgm) ¢ fo0.o

34 fend Wi[ng) © 400.0

5 JScan frminj : 400
*

=

} 2.0
tial D c0

Fig. 5-75 Excel Screen When CSV Format File Has Been
Opened
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(3) Select the "Data" tab and press the "Text to Columns'

"Data Tools".
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Fig. 5-76 Specifying Delimiters

' button in

(4) When the wizard shown in Fig. 5-77 is displayed, confirm that the

"Delimited - Characters such as commas or tabs separate each
field." radio button is selected, and then press the "Finish" button.

19 o

-
Convert Text to Columns Wizard - Step L of 3

The Text Wizard has determined that vour data i Delmited.
If this Is correct, choose Next, or chocse the dat type hat best describes your data.

Original data type

Ch toa fla bt

toat bact deccri

- Characters such as commaa or tabs szparate each fizld,

catas

Preview of selected data:

Report :2013/05/13 20:231

| »

Pample Meme : 130213 Cr(VI)l.
File Hame :130213 Cc(VI)1.0
Fun Date :-Z013/02/13 15:53

B T R N =

Mext =

Caneel Finish

4)

Fig. 5-77 Convert Text to Columns Wizard Window
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(5) The data is divided into cells. Save the data in Excel format.

Inden  Pagelseut  Fobmuas | Data | Bavew VW

) Cormections v |
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= iR
4

5.3.6

Fig. 5-78 Screen When CSV Format File Has Been Opened

(1) First, save the target CSV format file in a personal computer

where Microsoft® Excel® 2003 is installed. Then, start Microsoft®

Excel® 2003.

B Microsoft fxcel - Boolkd
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Fig. 5-79 Starting Microsoft® Excel® 2003
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(2) Select the "Data" tab, "Import External Data", and then "Import
Data".

B3 Microsoft Excel - Book1
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Fig. 5-80 Importing External Data

(3) Select the target CSV format file and press "Open". In this
example, the Wavelength scan.csv file is opened.

Select Data Source
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Fig. 5-81 Window to Select Data File
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(4) Press the "Delimited - Characters such as commas or tabs
separate each field." radio button, and select "1" in "Start import
at row". Then, select "65001 : Unicode (UTF-8)" in "File origin".
Then, press "Next >".

Text Import Wizard - Step 1 of 3

The Text Wizard has determined that your data is Delimited.

If this is correct, choose Mext, or choose the data bype that best describes yvour data.
Criginal data type
Chaose the file type that best describes vour data:

1) E;zEDelimitedE - Characters such as commas or tabs separate each field,
() Fixed width - Fields are aligned in columns with spaces between each Figld,
2) | startimpart atrow: |1 2| | Fie arigin: | 65001 : Unicods (UTF-8) v
- orig|

Preview of file D:\Documents and Settings)Admind My DocumentsiUHS300\Data. csy.

|L[Peport 02013705713 Z0:321 -
<]

|2 Fauple NawmeOO120Z120Cx(VIN1.0O

[4[File Name :0130213 Cr(WI)l.O

|5 [pun Date 02013702715 15:53 a

4)
Coos

Fig. 5-82 Text Import Wizard 1

(5) Put acheck mark in "Tab" in "Delimiters”. Then, press "Finish".

Text Import Wizard - Step 2 of 3

This screen lets vou set the delimiters vour data contains, You can see
haw your kext is affected in the preview below,
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Fig. 5-83 Text Import Wizard 2
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(6) Select the cells that you want to put the data in and press "OK".

Import Data rg|

Where do youwant ko puk the data?
() Existing worksheet:

ST

() Mew worksheet

il

Fig. 5-84 Import Data

(7) The data is opened in Excel. Save the file with a name as
required.
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Fig. 5-85 CSV Format File Opened in Excel

* For Excel® 2003, there is another method to open a CSV format file:
open the CSV format file with Notepad, which is available from
Accessories of the Windows® Start menu, and save it with the ANSI
encoding, and then open this file in Excel® 2003.



5.4 Description and Installation of Optional Components

5.4

This section describes optional components. Use them according to
the intended purpose. Sections 5.4.2 to 5.4.4 describe the installation
and setting-up of a single-cell holder, a micro-cell mask and a mercury

lamp.
Table 5-29 Optional items
Purpose Optional Items Samp_le
Quantity
Measurement Holder base P/N: 3J1-0109 | 1.7to 3.5 mL
using a Single cell holder P/N: 3J1-0106
conventional cell
holder
Measurement of Holder base P/N: 3J1-0109 | 340 to 600 pL
small amounts of | Single cell holder P/N: 3J1-0106
samples Micro-cell mask P/N: 200-1537
(340 to 600 pL) 10 mm quartz P/N: 124-0357
micro-cell
10 mm black P/N: 200-0551
micro-cell
Measurement of Holder base P/N: 3J1-0109 | 1.5t04.0 uL
very amounts of Single cell holder P/N: 3J2-0106 | 12to 40 pL
samples Mask for trace P/N: 3J1-0116 | 50t0 90 pL
(Lessthan 90 pL) | sample cell
15puL P/N: 3J2-0120
trace sample cell
12 uL P/N: 3J2-0121
trace sample cell
50 pL P/N: 3J2-0122
trace sample cell
Measurement with | Holder base P/N: 3J1-0109 | 17 to 35 mL
increased Rectangular long cell | P/N: 210-2107
sensitivity holder
100 mm quartz cell P/N: 210-3939
Measurement of Holder base P/N: 3J1-0109 | -
clear plate samples | Glass filter holder P/N: 210-2109
Measurement of Holder base P/N: 3J1-0109 | -
film samples Film holder P/N: 210-2112
Measurement of Holder base P/N: 3J1-0109 | -
polarization Polarizer holder P/N: 210-2130
properties
Measurement Auto-shipper P/N: 3J1-0101 | -
using a shipper
Measurement Temperature- P/N: 3J1-0104 | -
under at different | controlled cell holder
temperatures with a stirrer
under agitation
conditions
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(cont'd)

Purpose

Optional Items

Sample
Quantity

Measurement at
pre-programmed
temperatures

Thermoelement
temperature-
controlled cell holder
with programming
capability

P/N: 131-0301
or
P/N: 131-0302

Front panel

P/N: 3J1-3214

Measurement by

Oblong quadruple cell

P/N: 150-0940

manually holder

switching four Front panel P/N: 3J1-3214

oblong cells

Wavelength Pen-type Please

calibration and low-pressure mercury | contact your

verification of lamp holder dealer or a

wavelength Pen-type maintainance

accuracy using a | low-pressure mercury | service

mercury lamp lamp provider in
Dedicated power your area.

supply

For information on these optional components and the latest
information, please contact your dealer or a maintainance service

provider in your area. Information on the latest optional

components and applications are available on our
membership-based information website S.l.navi
at https://members.hht-net.com/.
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54.1

5.4.1 Holder Base (optional)

The holder base is required to mount the following optional
components.

Table 5-30 Optional Components Requiring the Holder Base

Produce Name P/N
Single cell holder 3J1-0106
Rectangular long cell holder 210-2107
Glass filter holder 210-2109
Film holder 210-2112
Polarizer holder 210-2130

1. Removing the 6-cell Turret

Remove the 6-cell turret using the steps in item in Section 2.
“Dismounting Method” of 1.3.2 “6 Cell Turret.”

2. Removing the Cell Holder for Reference

Remove the reference cell holder using the steps in item in Section 2.
“Dismounting Method” of 1.3.1 “Cell Holder for Reference.”

3. Installing the Holder Base

(1) Open the sample compartment cover. Install the holder base so
that the positioning screws enter the guide pins of the sample
compartment. Align oblong positioning hole 1) with guide pin 1)
and positioning hole 2) with guide pin 2).
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Positioning hole 1)

Positioning hole 2)

Towards the front of the instrument

Fig. 5-87 Appearance of the Holder Base

(2) Tighten the setscrews of the holder base to secure the holder
base.

Setscrew

Fig. 5-88 Installing the Holder Base
in the Sample Compartment

4. Removing the Holder Base

Reverse the installation steps to remove the holder base. Loosen the
setscrews and lift the holder base.
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5.4.2 Single Cell Holder (optional)

The single cell holder is used for the measurement of a square cell

with an optical path length of 10 mm and is mounted on the holder
base.

1. Installing the Holder Base

Install the holder base using the holder base installation steps in
5.4.1.

2. Installing the Single-cell Holder

(1) Open the sample compartment. Enter the guide pins in the
holder base in the positioning holes in the single-cell holder. Align
the holder base setscrews with the holder base setscrew
through-holes.

Guide pin

Holder base
setscrew

Setscrew hole

Towards the front of the instrument
Fig. 5-89 Guide Pins of the Sample Compartment
Positioning hole

Holder base setscrew
through hole

Setscrew

Fig. 5-90 Appearance of the Single-Cell Holder
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(2) Tighten the setscrews with a flat blade screwdriver to secure the
single-cell holder to the holder base.

Setscrew

Fig. 5-91 Mounting the Single-Cell Holder on the Holder Base

3. Changing the 6-cell Mode

Set up the 6-cell mode. Change the 6-cell mode from ON to OFF using
the steps in 3.1.2 “6 Cell Mode” and take measurements.

4. Removing the Single-cell Holder

Reverse the installation steps to remove the single-cell holder.
Loosen the setscrews and lift the holder.



5.4.3
5.4.3 Micro-Cell and Micro-Cell Mask (optional)

A micro-cell is used in the UH5300-type sample compartment,
together with the holder base (3J1-0109), single-cell holder
(3J1-0106) and the micro-cell mask (200-1537), and is suitable for the
measurement of trace amounts of samples of 340 to 600 pL.

1. Installing the Holder Base

Install the holder base using the holder base installation steps in
5.4.1.

2. Installing the Single-cell Holder

Install the single-cell holder using the single-cell holder installation
steps in 5.4.2.

3. Installing the Micro-cell Mask

(1) The figure below shows the appearance of the micro-cell mask
and its side view. The raised side of the mask is called here the
convex mask side and its recessed side is called the concave
mask side.

Mask
surface — ——M

[Concave mask side|

IConvex mask side|

Fig. 5-92 Appearance and Side-View of the Micro-Cell Mask

(2) The figure below shows the appearance of the single-cell holder.
The cell holders on both the sample and reference sides have a
groove for installing the mask. Slide the mask into the grooves
with the convex mask side facing in the direction shown in the
figure. Push it in until it stops.
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Groove for
installing the
micro-cell mask

Direction of the
convex mask side <

Concave
mask side

Fig. 5-93 Appearance of the Single-Cell Holder

* |n this figure, the single-cell holder is removed from the sample
compartment.

7

Slide the micro-cell holder
into the grooves until it
stops.

Grooves on both the
sample and reference
sides.

Fig. 5-94 Installing the Micro-Cell Mask

4. Changing the 6-cell mode

Set up the 6-cell mode. Change the 6-cell mode from ON to OFF using
the steps in 3.1.2 “6 Cell Mode” and take measurements.

5. Removing the single-cell holder

Reverse the installation steps to remove the single-cell holder.
Loosen the setscrews and lift the holder.
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5.4.4 Pen-type Low-Pressure Mercury Lamp Holder (optional)

The pen-type low-pressure mercury lamp holder is used for
wavelength calibration and the verification of wavelength accuracy
using a mercury lamp. The pen-type low-pressure mercury lamp and
dedicated power supply should be provided by the customer. Install
the lamp using the pen-type low-pressure mercury lamp holder.

For detailed information about the pen-type-pressure mercury lamp,
the dedicated power supply, and the pen-type Low-Pressure Mercury
Lamp Holder for this UH5300, contact your sales representative or
local maintenance service office.

An example of the pen-type low-pressure mercury lamp
(manufactured by Hamamatsu Photonics K.K) and the dedicated
power supply is described here.

A\ CAUTION

Direct Gazing into Lighting Mercury Lamp
damages Your Eyes

Mercury lamp emits strong ultraviolet rays. Do not
therefore gaze directly into the lamp. Wear a
protective eye glasses that blocks ultraviolet rays if
gazing into the lamp is unavoidable.

1. Preparing the pen-type Low-pressure Mercury Lamp and the Dedicated Power Supply

NOTICE: First, please check that the pen-type Low-pressure
Mercury Lamp and the Dedicated Power Supply correspond to
the voltage and frequency of your power supply.

Insert the connector of the pen-type low-pressure mercury lamp into
the socket of the power supply. Insert the power cord plug into the
power outlet.

2. Installing the Pen-type Low-pressure Mercury Lamp Holder
Insert the pen-type low-pressure mercury lamp into the pen-type
low-pressure mercury lamp holder in the direction shown in the figure.

0 Insert the lamp in the
direction of the arrow
until it stops.

Guide pine ——%&

Fig. 5-96 Installing the Pen-Type Low-Pressure
Mercury Lamp holder
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3. Removing the iPad Mount

Raise the iPad mount and remove the two screws. Lift the tab and
remove the iPad mount.

screw

Fig. 5-97 Removing the iPad Mount

4. Installing the Pen-type Low-pressure Mercury Lamp Holder

Align the guide pins of the pen-type low-pressure mercury lamp
holder with the positioning holes between the XeF lamp and the
mirror. Insert the pins into the holes with the window in the lamp
holder facing towards the front of the instrument.

window
Mirror

Positioning
hole

XeF lamp

Towards the front
of the instrument

Fig. 5-98 Installing the Pen-Type Low-Pressure Mercury Lamp Holder

NOTE: The installation position of the mercury lamp is close to the
mirror. Do not bring the lamp into contact with the mirror.
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5. Turning on the Pen-type Low-pressure Mercury Lamp

Turn on the switch of dedicated power supply to turn on the mercury
lamp. Turn off the lamp after use.

A\ CAUTION
Mercury Lamp becomes hot when lights

The mercury lamp is still hot immediately after
turning off the lamp power supply. Wait for about
five minutes until the lamp is fully cooled for safe
handling.

Power switch

Fig. 5-99 Power Supply for the Pen-Type Low-Pressure
Mercury Lamp

6. Removing the Pen-type Low-pressure mMercury Lamp Holder

Reverse the installation steps. Lift and remove the lamp. Install the
iPad mount and secure it with screws in two positions.

NOTE: The installation position of the mercury lamp is close to the
mirror. Do not bring the lamp into contact with the mirror.
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5.4.5 Sample Compartment Front Cover

When using an optional component in Table 5-31, you need to
remove the front cover of the sample compartment attached to the
main body of the instrument. This section describes the removal and
installation of the front cover of the sample compartment.

Table 5-31 Optional Components Requiring Removal of
the Front Cover of the Sample Compartment

Optional Component

Component No.

Auto-shipper

P/N: 3J1-0101

Temperature-controlled cell holder with a stirrer

P/N: 3J1-0104

Thermoelement temperature-controlled cell
holder with programming capability

P/N: 131-0301 or
131-0302

Oblong quadruple cell holder

P/N: 150-0940

1. Removing the Sample Compartment Front Cover

Open the sample compartment cover. Hold and lift the front cover of
the sample compartment as shown in Fig. 5-100. Now you can
remove the cover. The sample compartment with the cover removed
looks like Fig. 5-101. Do not misplace the cover. Place it in an

easy-to-find location.

\

Hold and lift the
front cover.

Fig. 5-100 Removing the Front Cover of the
Sample Compartment

Fig. 5-101 Sample Compartment with the Cover Removed

5-80



5.4.5
2. Installing the Sample Compartment Front Cover

When installing the front cover of the sample compartment, check the
tabs on the front cover and those on the instrument side shown in Fig.
5-102. Hook the left and right tabs of the cover on the tabs on the

instrument side. Slide it in from the top to the bottom (see Fig. 5-103).

The tabs of the
front cover hook
onto the tabs on
the instrument

side. The cover
slides into place

from the top. Tab on the

instrument
side

\ Tab of the front
cover

Removed front cover

Fig. 5-102 Installing the Front Cover of the Sample
Compartment

The tabs of the front cover hook onto the
tabs on the instrument side. The cover
slides into place from the top.

Fig. 5-103 Installing the Front Cover of
the Sample Compartment
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Description and Installation of Optional Components

Check that the cover is level with the instrument at the top
connection. Check that the cover closes.

Check that the cover is in place and
level with the instrument at the points
shown by the dashed circle.

Fig. 5-104

Sample Compartment with
the Front Cover in Place




6 PERFORMANCE CHECK

This chapter describes the method of performing a performance
check to make sure the instrument satisfies the specification. You
have to purchase an available option to perform the performance
check by a pen type low-pressure mercury lamp. See “5.4.4 Pen-type
Low-Pressure Mercury Lamp Holder (optional)” on how to set a pen
type low-pressure mercury lamp.

The performance check consists of performance check items using
the built-in lamp (Xe flash lamp) and performance check items using
the Hg lamp.

NOTE: When checking whether the performance of the main unit
satisfies the specification, remove the options mentioned in
5.4 Description and Installation of Optional Components in
accordance with their respective instruction manuals, and
check the description in 1.3 Mounting and Dismounting Cell
Holder and execute the calibration with the 6 cell turret and
cell holder for reference being attached.

(1) Performance check items by built-in lamp
(a) WL accuracy (484.3 nm)
(b) WL accuracy (260.6 nm)
(c) WL accuracy (881.9 nm)
(d) WL repeatability
(e) Noise level
(f) Baseline flatness
(g) Baseline stability
(h) Hardware check
= See “6.1 Check by Built-in Lamp” for each item.

(2) Performance check items by Hg lamp
(&) WL accuracy (253.7 nm)
(b) WL accuracy (435.8 nm)
(c) WL accuracy (546.1 nm)
(d) WL repeatability
(e) Resolution
(f) Hardware check
= See “6.2 Check by Optional Pen Type Low-Pressure Mercury
Lamp” for each item.



6.1 Check by Built-in Lamp

6.1 Check by Built-in Lamp

&)

(1) After starting up the instrument, press the . [Maintenance
button] icon on the top page. The Measurement Menu screen is
displayed (Fig. 6-1).

Pmformance CheckiHg Lamp) WL Calbraton (Hg lamp}

Fig. 6-1 Maintenance Screen

Make sure the sample compartment is empty and close the

cover. Press the [Performance Check button] icon to

select the performance check.

(2) The Instrument Performance Check screen (Fig. 6-2) is
displayed.

Abg

Pasun Talaranes decsgs.

Fun [ Fakan buta FRINT
3 ks Lt

Fig. 6-2 Instrument Performance Check Screen



6.1.1

[Automatic instrument performance check]
For automatic instrument performance check, mark the item name
and press the All Start button icon.

[Instrument performance check per item]

For instrument performance check per item, press the

on the right of an item name. For this check, also see from “6.1.1
Wavelength Accuracy” to “6.1.6 Hardware Check.”

MEAS

6.1.1 Wavelength Accuracy

(1) Display the Instrument Performance Check screen (Fig. 6-3).

Pressthe "% button on the right edge of the item name “WL

accuracy 484.3 nm.” The Wavelength accuracy check of the
selected Wavelength is performed.

Fig. 6-3 Performance Check Screen
(2) The guidance for measurement conditions under configuration

(Fig. 6-4) is displayed and the conditions are set. Then, the
Wavelength accuracy check is performed.

Prescan...

WL 486.7 nm Data 100.264 E(R) Cell Pos. A
R Item Mame Result Taolerance Judge
~| WL Accuracy 484.3nm
Aun Dale : Recull Data

Fig. 6-4 Wavelength Accuracy (Measuring) Screen



6.1 Check by Built-in Lamp

(3) The screen (Fig. 6-5) is displayed after the Wavelength accuracy
check is finished. The measurement result is displayed on the
Wavelength Accuracy section. The difference with the peak value
for each Wavelength of the emission line as well as “OK” if the
value is within the standard or “NG” if the value is out of the
standard are also displayed. In the case of “NG”, perform the “6.4
Wavelength Initialization.” Then, perform the Wavelength
accuracy again in the above procedure. If “NG” is displayed again,
perform the “6.5 Wavelength Calibration” and check the
Wavelength accuracy again in the above procedure. If “NG” is
displayed again, see “7.10 Troubleshooting.”

Tor  Meinkmance Mera  Packiman

= Mninteriarcn W e

o || o, T

Pesstfwa:  #AWT

vvvvv

Fig. 6-5 Wavelength Accuracy 484.3nm Check Result Screen

(4) Pressthe it
result.

Follow the similar procedure for 260.6 nm and 881.9 nm.

(Print) to print out the measurement

Table 6-1 Measurement Result and Specification for
Wavelength Accuracy (484.3 nm)

Item WL Accuracy (484.3 nm)

Measurement | The emission spectrum of the emission line of the Xe
conditions flash lamp (the detector on the monitor)
WL range: 487.3 to 481.3 nm
Scanning speed: 10 nm/min
Data interval: Normal (1 nm)
Response: Normal
Measure the spectrum.
Calculation Calculate the difference between the peak Wavelength
of the spectrum obtained and 484.3 nm.

Wavelength accuracy (484.3 nm) =

(Peak Wavelength obtained) - 484.3

Specification Within £0.3 nm
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Table 6-2 Measurement Result and Specification for
Wavelength Accuracy (229.0 nm)

Item Wavelength Accuracy (260.6 nm)

Measurement | The emission spectrum of the emission line of the Xe
conditions flash lamp (the detector on the monitor)

WL range: 263.6 t0 257.6 nm

Scanning speed: 10 nm/min

Data interval: Normal (1 nm)

Response: Normal

Measure the spectrum.

Calculation Calculate the difference between the peak Wavelength
of the spectrum obtained and 260.6 nm.
Wavelength accuracy (260.6 nm) =
(Peak Wavelength obtained) - 260.6

Specification Within £0.3 nm

Table 6-3 Measurement Result and Specification for
Wavelength Accuracy (822.8 nm)

Item Wavelength Accuracy (881.9 nm)

Measurement | The emission spectrum of the emission line of the Xe
conditions flash lamp (the detector on the monitor)

WL range: 884.9 t0 878.9 nm

Scanning speed: 10 nm/min

Data interval: Normal (1 nm)

Response: Normal

Measure the spectrum.

Calculation Calculate the difference between the peak Wavelength
of the spectrum obtained and 881.9 nm.
Wavelength accuracy (881.9 nm) =
(Peak Wavelength obtained) - 881.9

Specification Within £0.3 nm




6.1 Check by Built-in Lamp

Tepart 2019/05/14 16121
E(R) |
150 - \
1 |
100 i}
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486 487
nm
Parformance Check
WL Aocurasy{48d4.3 mm) = ©.0 nm Tolerance +/-0.3 o oK

Fun Date :

Apectrophotomster
Model 1

HERTAL Ho. 1

(CPOI jProgram Ko. ¢
(CPUZ } Program No. :
option 1

Instrument PaArameter
Measuremant Modo
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Btart WL(nm) :
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10
Hormal(0.1)
0
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Fig. 6-6 Example of Printing Wavelength Accuracy (484.6 nm)
Check Result



6.1.2

6.1.2 Wavelength Repeatability

(1) Display the Performance Check screen (Fig. 6-7). Press the

)

®3)

MEAS putton on the right edge of the item name “WL

repeatability.” Then, the Wavelength repeatability check is
performed.

Fig. 6-7 Performance Check Screen

The guidance for measurement under way is displayed and
conditions are set. Then, the Wavelength repeatability check is
performed.

After the Wavelength repeatability check is finished, the
Wavelength Repeatability Check Result screen (Fig. 6-8) is
displayed. The measurement result is displayed on the
Wavelength Repeatability section and “OK” if the value is within
the standard or “NG” if the value is out of the standard is
displayed. In the case of “NG”, perform the check again in the
above procedure. If “NG” is displayed again, see “7.10
Troubleshooting.”
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Check by Built-in Lamp

Top  Mamienence Mer  Pacormance Check
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Fig. 6-8 Wavelength Repeatability Check Result Screen

(4) Pressthe

it (Print) to print out the measurement result.

Table 6-4 Measurement Conditions and Specifications for
Wavelength Repeatability

Item

Wavelength repeatability

Measurement
conditions

The emission spectrum of the emission line of the Xe
flash lamp (the detector on the reference)

WL range: 487.3t0 481.3 nm
Scanning speed: 10 nm/min

Data interval: Normal (1 nm)
Response: Normal

Measure the spectrum three times. Make the second
measurement after moving to the 1100 nm. For the third
measurement, move to the 190 nm.

Calculation

Calculate the difference between the MAX and MIN
values of the peak Wavelength obtained through 3
rounds of measurement. Use the following formula to
calculate the Wavelength repeatability:
Wavelength repeatability = +(difference between MAX
and MIN values of peak
Wavelength)/2

Specification

Within £0.1 nm
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Report 1 2013/05/14 16130

ER)
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Ferformanoe Cheok
WI, Repeatability : +/-0.0 nm Tolaranoe 4 /-0.1 nm =3
Run Date : 2013/08/14 16126
Spectrophotometer
1z U530 Spectrophotometer
EERIAL No. @ 0000-009
(CPUL) Program No. 1 3715300-01
(CPUZ ) Program No. ! 3J15310-02DM02-201 3050114359
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Instrument Parameter
Meagurement Mode 1 WL Boan
Data Mode 1 B{R)
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End WL(mm| 1 481.3
Scan Bpesd(nm/min) 10
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Response 1 Medinm

Fig. 6-9 Example of Printing Wavelength Repeatability
Check Result
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6.1.3 Noise Level (RMS)

(1) Display the Performance Check screen (Fig. 6-10). Press the

— button on the right edge of the item name “Noise level.”

Then, the noise level check is performed.

vvvvv

Fig. 6-10 Performance Check Screen

(2) The guidance for measurement conditions under configuration is
displayed and the conditions are set. Then, the noise level check
is performed.

(3) After the noise level check is performed, the Post-Noise Level
Check screen (Fig. 6-11) is displayed. The measurement result is
displayed on the Noise Level section and “OK” if the value is
within the standard or “NG” if the value is out of the standard is
displayed. In the case of “NG”, perform the check again in the
above procedure. If “NG” is displayed again, see “7.10
Troubleshooting.”
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(4) Pressthe il (Print) to print out the measurement result.

Table 6-5 Measurement Conditions and Specifications for
Noise Level (RMS)

Iltem Noise Level (RMS)
Measurement | Time scan (ABS measurement)
e WL: 260 nm
conditions .
Scan time: 60 s
Data interval: 1s
Lamp economy mode: OFF
Response: Normal
Start measurement after performing auto-zero.
Calculation Use the following formula to calculate the noise level

(RMS) by using the ABS obtained:

Noise level (RMS)= z,(xi =2 (X /n)?

i=1
n

(n: Total data points, X;: ABS at “i" point)
Specification Within 0.0001 Abs
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Fig. 6-12 Example of Printing Noise Level Check Result



6.1.4 Baseline Flatness

6.1.4

(1) Display the Performance Check screen (Fig. 6-13). Press the

MEAS . . .
button on the right edge of the item name “Baseline

flatness.” Then, the baseline flatness check is performed.

Fig. 6-13 Performance Check Screen

(2) The guidance for measurement conditions under configuration is
displayed and the conditions are set. Then, the baseline flatness
check is performed.

(3) After the baseline flatness check is performed, the Post-Baseline
Flatness Check screen (Fig. 6-14) is displayed. The
measurement result is displayed on the Baseline Flatness
section and “OK” if the value is within the standard or “NG” if the
value is out of the standard is displayed. In the case of “NG”,
perform the check again in the above procedure. If “NG” is
displayed again, see “7.10 Troubleshooting.”

Tep  Maintenance Mera  Padamman

< Mainlenance Meou

[ T oy 260.0 nm Abs




6.1 Check by Built-in Lamp

(4) Pressthe Al (Print) to print out the measurement result.

Table 6-6 Measurement Conditions and Specifications for
Baseline Flatness

Item Baseline flatness

Measurement | WL scan (ABS measurement)

conditions WL range: 950 to 200 nm
Scanning speed: 200 nm/min
Data interval: Normal (1.0 nm)
Response: Normal

Use the measured data after baseline correction.
Excluding the influence of noise, steam and quartz.

Calculation Divide 750 points of data excluding the initial data into
150 blocs (1 bloc = 5nm) and calculate the MAX value
(a(i)) and MIN value (b(i)) in an “i” bloc.

Then, calculate the flatness for 5nm (c(i)) by using the
following formula:

Flatness for 5 nm (c(i)) = (a(i)-b(i))/2+b(i)

Calculate the flatness for 5 nm (c(i)) for all the data (150
blocs) to obtain the MAX value (A) and MIN value (B) of
c(i). Use the following formula to calculate the baseline
flatness:

Baseline Flatness = +(A-B)/2

Specification Within £0.0009 Abs
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Fig. 6-15 Example of Printing Baseline Flatness Check Result
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6.1.5 Baseline Stability

(1) Display the Performance Check screen (Fig. 6-16). Measure the

)

®3)

baseline stability at the room temperature of 20-25 °C and the
temperature variation of 5 °C or less 2 hours after the power

activation. Press the — button on the right edge of the

item name “Baseline stability.” Then, the baseline stability check is
performed.

Fig. 6-16 Performance Check Screen

The guidance for measurement under way is displayed and
conditions are set. Then, the baseline stability check is performed.

After the baseline stability check is performed, the Post-Baseline
Stability Check screen (Fig. 6-17) is displayed. The
measurement result is displayed on the Baseline Stability section
and “OK” if the value is within the standard or “NG” if the value is
out of the standard is displayed. In the case of “NG”, perform the
check again in the above procedure. If “NG” is displayed again,
see “7.10 Troubleshooting.”
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Fig. 6-17 Post-Baseline Stability Check Screen

PRINT . .
(4) Pressthe (Print) to print out the measurement result.

Table 6-7 Measurement Conditions and Specifications for
Baseline Stability

Iltem Baseline Stability
Measurement | Time scan (ABS measurement)
conditions WL: 260 nm

Scan time: 3600 s
Data interval: 1ls
Lamp economy mode: ON
Response: Normal

Room Temperature;:  20-25 °C, temperature variation
of 5 °C or less 2 hours after
power activation, excluding
noise

Use the measured data after performing auto-zero.

Calculation Perform the data smoothing of the obtained data once.

Calculate the MAX value (A) and the MIN value (B) of

the ABS based on the result. Use the following formula

to calculate the baseline stability:
Baseline stability (Abs/h) = A-B
Specification Within 0.0005 Abs/h
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Fig. 6-18 Example of Printing Baseline Stability Check Result
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6.1.6 Hardware Check

6.1.6

(1) Display the Performance Check screen (Fig. 6-19). Press the

MEAS . putton on the right edge of the item name “Hardware

check.” Then, the hardware check is performed.

Fig. 6-19 Performance Check Screen

(2) After RAM, ROM, lamp, Wavelength drives, Wavelength and lamp
usage checks are performed, the Hardware Check screen (Fig.

6-20) is displayed. The result is displayed after each item is
checked.

Fig. 6-20 Hardware Check Screen



6.1 Check by Built-in Lamp

(3) Pressthe — (Print) to print out the measurement result.

Table 6-8 Hardware Check Standard

Iltem Hardware
Check item RAM: Check RAM.
ROM: Check ROM.
Lamp ON: Make sure lamp is ON.
WL initialization: Check WL drives.
WL check: Make sure the Wavelength correction
is performed for 484.3 nm on the
Initialization screen and the peak is
detected.
Standard All items must be OK.
Report : 2013/05/14 16:55
Spectrophotometer
Model : UH5300 Spectrophotometer
SERIAL No. : 0000-009
(CPUl )Program No. i 3J15300=01
(CPUZ)Program No. : 3J15310-02DM02-20130501-1439
Option : 6 Cell
Performance Check
Hardware
RAM : OK
ROM : OK
EEPROM : OK
Lamp ON : OK
WL Initialization : OK
WL Check : OK
Lamp Replacement Date :
Lamp Usage : 0%

Fig. 6-21 Example of Printing Hardware Check Result



6.1.7 Printing Report

6.1.8 Automatic Check

6.1.7

(1) Display the Performance Check screen (Fig. 6-22). For printing
report, open the Performance Check screen checked, and press

)

1)

the

Print button.

BHNT.

MEAE.

mamT

ME&S

AT

L

Fig. 6-22 Performance Check Screen

For printing report, select “Print.” Then, the report is printed out.
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Fig. 6-23 Example of Printing Report

Display the Performance Check screen (Fig. 6-24). Make sure
the sample compartment is empty.
Mark the checkbox at the top of each item to be checked. Then,



Check by Built-in Lamp

select the All Start button.

Top  Manlenance Merw  Pacomman:

< Miainlenance My e

i (et SE0.0 nm Data tbs

Fosun Data BHNT.

Pesstfwa:  #AWT

uuuuu

Fig. 6-24 Performance Check Screen
(2) Each item is measured and the result is displayed.

(3) It takes about 80 minutes to finish the measurement when all the
items are selected. After the measurement, the
Post-Performance Check screen (Fig. 6-25) is displayed. “OK” if
the value is within the standard or “NG” if the value is out of the
standard is displayed for each item. See each item in “6.1.1
Wavelength Accuracy” to “6.1.6 Hardware Check” for the
standard of each item and the procedure for any NG displayed.

Fig. 6-25 Post-Performance Check Screen



6.2

6.2 Check by Optional Pen Type Low-Pressure Mercury Lamp

The available option is required for the performance check by pen
type low-pressure mercury lamp. See “5.4.4 Pen Type Low-Pressure
Mercury Lamp Holder” on how to set a pen type low-pressure
mercury pen.

A\ CAUTION

Direct Gazing into Lighting Xe Flashlamp
damages Your Eyes

Xe flashlamp emits strong ultraviolet rays. Do not
therefore gaze directly into the lamp. Wear a
protective eye glasses that blocks ultraviolet rays if
gazing into the lamp is unavoidable.

(1) After starting up the instrument, press the [Maintenance button]
icon to display the Measurement Menu screen (Fig. 6-26).

Top  Mainenanc o M

<Top Select mainitenance menu.

Fig. 6-26 Measurement Menu Screen

(2) Make sure the sample compartment is empty and close the

Ay
cover. To select the Performance Check, press the
(Performance Check (Hg lamp) button icon. Then, the Instrument
Configuration screen (Fig. 6-27) is displayed.



6.2 Check by Optional Pen Type Low-Pressure Mercury Lamp

Fig. 6-27 Performance Check Screen

[Automatic instrument performance check]
For automatic instrument performance check, mark the item name
and press the All Start button icon.

[Instrument performance check per item]

For instrument performance check per item, press the S 0\

the right of an item name. For this check, also see from “6.2.1
Wavelength accuracy” to “6.2.3 Resolution.”



6.2.1
6.2.1 Wavelength Accuracy (Hg Lamp)

(1) Display the Performance Check screen (Fig. 6-28). Press the

— button on the right edge of the item name “WL accuracy

253.7 nm.” The Wavelength accuracy check of the selected
Wavelength is performed.

Portarmanes Chack(Hg Lamp)

Tep  Mambsnance Merg  Park

< Mainlenance Meou

g [ e oy 260.0 nm Abs

WL Pttty
—
510 Faschs

Fig. 6-28 Performance Check Screen

(2) The guidance in Fig. 6-29 is displayed. Set the Hg lamp at this
point. See “5.4.4 Pen-type Low-Pressure Mercury Lamp Holder
(optional)” on how to set the pen type low-pressure mercury

lamp. If the lamp turns ON after it is set, press the
Then, the measurement starts.

Set Hg lamp.

OK Cancel

Fig. 6-29 Guidance to Set Hg Lamp



6.2 Check by Optional Pen Type Low-Pressure Mercury Lamp

(3) The screen (Fig. 6-30) is displayed after the Wavelength
accuracy check is finished. The measurement result is displayed
on the Wavelength Accuracy section. The difference with the
peak value for each Wavelength of the emission line as well as
“OK” if the value is within the standard or “NG” if the value is out
of the standard are also displayed. In the case of “NG”, perform
the “6.4 Wavelength Initialization.” Then, perform the Wavelength
accuracy again in the above procedure. If “NG” is displayed again,
perform the “6.5 Wavelength Calibration” and check the
Wavelength accuracy again in the above procedure. If “NG” is
displayed again, see “7.10 Troubleshooting.”

Portarmanes Chack(Hg Lamp)

Tep  Maintenance Mera  Padamman

= Mninteriarcn W "I'

o

...........

Flan D Pesstfwa:  #AWT

vvvvv

Fig. 6-30 Post-Wavelength Accuracy Check Screen

(4) Pressthe PRINT (Print) to print out the measurement result.

After the printing is finished, return to the Performance Check
screen by the tap. Follow the similar procedure to perform the
Wavelength accuracy check for the other Wavelengths.



6.2.1

Table 6-9 Measurement Conditions and Specifications for

Wavelength Accuracy Hg

Item Wavelength accuracy (253.7 nm), (435.8 nm),
(546.1 nm)
Measurement | The emission spectrum of the emission line of Hg lamp
conditions (the detector on the reference)
Wavelength of Hg lamp emission line
253.7 nm 435.8 nm 546.1 nm
WL range 256.7 to 438.8 to 549.1 to
250.7 nm 432.8 nm 543.1 nm
Scanning speed: 10 nm/min
Data interval: Normal (1 nm)
Response: Normal
Measure the spectrum.
Calculation Calculate the difference between the peak Wavelength

of the spectrum obtained and the emission line. Use the
following formula to calculate the Wavelength accuracy:

Wavelength of Hg lamp emission line
253.7 nm 435.8 nm 546.1 nm
WL (Peak (Peak (Peak
accuracy | Wavelength | Wavelength | Wavelength
obtained)— [ obtained)— obtained)—
253.7 435.8 546.1
Specification Within £0.3 nm




6.2 Check by Optional Pen Type Low-Pressure Mercury Lamp
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Fig. 6-31 Example of Printing Check Result
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6.2.2

6.2.2 Wavelength Repeatability (Hg Lamp)

(1)

)

®3)

Display the screen for instrument performance (Hg lamp) (Fig.

6-32). Press the — Measurement button on the right of
the WL Repeatability. Then, the Wavelength repeatability check is
performed.

Portarmanes Chack(Hg Lamp)

Top  Maubmance Mer oo

= Mninteriarcn W ""'

o o ;
T 2 WL

Fig. 6-32 Performance Check Screen

Set the Hg lamp at this point. See “5.4.4 Pen Type Low-Pressure
Mercury Lamp Holder” on how to set the pen type low-pressure
mercury lamp. If the lamp turns ON after it is set, press the

. Then, the measurement conditions are set and the
Wavelength repeatability check is performed.

After the Wavelength repeatability check is finished, the
Wavelength Repeatability Check Result screen (Fig. 6-33) is
displayed. The measurement result is displayed on the
Wavelength Repeatability section and “OK” if the value is within
the standard or “NG” if the value is out of the standard is
displayed. In the case of “NG”, perform the check again in the
above procedure. If “NG” is displayed again, see “7.10
Troubleshooting.”



6.2 Check by Optional Pen Type Low-Pressure Mercury Lamp

s Chack{Hg Lamp)

Top  Meinkance Mera  Packarmancs Checkife Lamp)

< Mainlenance Meou

L [ -, T

Fig. 6-33 Post-Wavelength Repeatability Check Screen

(4) Pressthe

il (Print) to print out the measurement result.

Table 6-10 Measurement Conditions and Specifications for

Wavelength Repeatability (Hg Lamp)

Item

WL Repeatability (Hg Lamp)

Measurement
conditions

The emission spectrum of the emission line of Hg lamp
(the detector on the reference)

WL range: 549.1t0 543.1 nm
Scanning speed: 10 nm/min

Data interval: Normal (1.0 nm)
Response: Normal

Measure the spectrum three times. Make the second
measurement after moving to the 1100 nm. For the third
measurement, move to the 190 nm.

Calculation

Calculate the difference between the MAX and MIN
values of the peak Wavelength obtained through 3
rounds of measurement. Use the following formula to
calculate the Wavelength repeatability:
Wavelength repeatability = £(difference between MAX
and MIN values of peak
Wavelength)/2

Specification

Within £0.1 nm
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6.2 Check by Optional Pen Type Low-Pressure Mercury Lamp

6.2.3 Resolution

(1) Display the Performance Check screen (Fig. 6-35). Press the

MEAS _ . .
button on the right edge of the item name “Resolution.”

Then, the resolution is performed.

Fig. 6-35 Performance Check Screen

(2) Setthe Hg lamp at this point. See “5.4.4 Pen Type Low-Pressure
Mercury Lamp Holder” on how to set the pen type low-pressure
mercury lamp. If the lamp turns ON after it is set, press the

. Then, the measurement conditions are set and the
resolution check is performed.

(3) After the resolution check is finished, the Post-Resolution screen
(Fig. 6-36) is displayed. The measurement result is displayed on
the Resolution section and “OK” if the value is within the
standard or “NG” if the value is out of the standard is displayed.
In the case of “NG”, perform the check again in the above
procedure. If “NG” is displayed again, see “7.10 Troubleshooting.”

BRINT

vvvvv




6.2.3

Fig. 6-36 Post-Resolution Screen

(4) Pressthe S (Print) to print out the measurement result.

Table 6-11 Measurement Conditions and Specifications for
Resolution

Item Resolution

Measurement | The emission spectrum of the emission line of Hg lamp

conditions (the detector on the reference)
WL range: 549.1t0 543.1 nm
Scanning speed: 10 nm/min
Data interval: Normal (1.0 nm)
Response: Normal
Measure the spectrum.
Calculation Calculate the Wavelength width B (half-width) at the height of

(A+h)/2 based on the peak value (A) of the spectrum
obtained. The value “B” is used as the resolution value.

)
9 [
4
c
L

) A

\ (A-h)/2
r
} h Y
0
B —
> Wave length

Half-width (B)

Specification Within 1+0.2 nm
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Fig. 6-37 Example of Printing Check Result



6.2.4 Printing Report

6.2.4

(1) Display the Performance Check (Hg lamp) screen (Fig. 6-38).
You can print in a report format each performance check item
checked by using the Hg lamp. For printing report, press the

on the screen as shown in Fig. 6-38.

s Chack{Hg Lamp)

Top  Mainbanance Mer  Pacanman:

= Mninteriarcn W e

T
T 2 WL

Fig. 6-38 Performance Check Screen

(2) The Preview screen (Fig. 6-39) is displayed. Press the
PRINT

Fig. 6-39 Preview Screen



6.2 Check by Optional Pen Type Low-Pressure Mercury Lamp

The Printer Option screen (Fig. 6-40) is displayed.

Printer Options

Printer Canon MGEZ0D0 series >

1 Copy

Double-sided

Fig. 6-40 Printer Option Screen

Check the printer and the number of copies and press the Print.

Then, the report is printed.

Report @ 2013/05/14 17:34

Spectrophotometer

Model : UHS300 Spectrophotometer
SERIAL No. : 0000-009

(CPUL)Program HNo. @ 3J15300-01

(CPUZ }Program No. : 3J15310-02DM0Z-20130501-1439
oOption & 6 Cell

Performance Check(Option)
WL Accuracy Hg(253.7 nm) 1 0.0 om Tolerance +/-0.

3 pm
WL Accuracy Hg(435.8 nm) : -0.1 nm Tolerance +/-0.3 nm
WL Accuracy Hg(546.1 nm) : -0.1 nm Tolerance +/-0.3 nm
WL Repeatability Hg = +/=0.0 nm Tolerance +/-0.1 nm
Resolution Hg(546.1 nm) : 1.0 nm Tolerance 1.0 +/-0.2 nm
Hardware
RAM OE
ROM : OF
EEFROM OE
Lamp ON : 41°4
WL Initialization : ox
WL Check : OK

Lamp Replacement Date :

Lamp Usage i 0%

Fig. 6-41 Example of Printing Check Result
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6.3

6.3 Wavelength Initialization

When the performance check result fails to satisfy the specification,
initialize the Wavelength. This section describes the method of
initializing Wavelengths.

(1) After starting up the instrument, display the Maintenance screen
(Fig. 6-42) on the top screen.

Pertcrmancs CheckiHg Lamp)

WL Calkeation (Hg tamp)

Fig. 6-42 Maintenance Screen

(2) Pressthe [WL Initialization button] on the Maintenance

screen. The Wavelength Initialization Execution screen (Fig.
6-43) is displayed.

It takes 1 minute or more till the end of the WL initialization.

Lapse Time 0:00

START

Fig. 6-43 Wavelength Initialization Execution Screen



6.3 Wave Length Initialization

(3) Select the [Start button] and initialize the Wavelength.

(4) After the WL initialization is finished, perform the Wavelength
accuracy of the performance check as necessary. When the
re-check fails to satisfy the specification, see “6.4 Wavelength
Calibration” and perform the calibration.



6.4.1

6.4 Wavelength Calibration

This section describes the method of calibrating Wavelengths.
Calibrate the Wavelength in accordance with “6.4.1 Wavelength
Calibration by Built-in Lamp” when the Wavelength accuracy check by
built-in lamp (Xe flash lamp) (6.1.1) of the performance check failed to
satisfy the specification.

Calibrate the Wavelength in accordance with “6.4.2 Wavelength
Calibration by Pen Type Low-Pressure Mercury Lamp” when the
check by optional pen type low-pressure mercury lamp (6.2.1) failed
to satisfy the specification.

NOTE: When executing a Wavelength calibration, remove the
options mentioned in 5.4 Description and Installation of
Optional Components in accordance with their respective
instruction manuals, and check the description in 1.3
Mounting and Dismounting Cell Holder and execute the
calibration with the 6 cell turret and cell holder for reference
being attached.

6.4.1 Wavelength Calibration by Built-in Lamp

(1) After starting up the instrument, display the Maintenance screen
(Fig. 6-44) on the top screen.

Top  Mainenanc o M

<Top Select mainitenance menu.

Fig. 6-44 Maintenance Screen

(2) Selectthe Wavelength Calibration on the Maintenance
screen. The Wavelength Calibration Execution screen (Fig. 6-45)
is displayed.



6.4 Wave Length Calibration

Top  Mainenance o Merns WL Calbestion

< Masnienance Mer WL calitwwtian i periormed. Push the STANT bution

It takes 2 minutes or more till the end of the WL calibration.

Lapse Time 0:00

START

STOP

Fig. 6-45 Wavelength Calibration Execution Screen

(3) Select the Start button and perform the Wavelength
calibration. To cancel trhe calibration in the middle, press the

@ Stop button.

(4) After the WL Calibration is finished, perform the Wavelength
accuracy of the performance check as necessary.

6.4.2 Wavelength Calibration by Pen Type Low-Pressure Mercury Lamp

(1) After starting up the instrument, display the Maintenance screen
(Fig. 6-46) on the top screen.

Periormance CheckiHg Lamp) WL Calkeation (Hg tamp)

Fig. 6-46 Maintenance Screen

6 -40



6.4.2

(2) Pressthe % [Wavelength Calibration (Hg lamp) button] on the
Maintenance screen. The Wavelength Calibration Execution
screen (Fig. 6-47) is displayed. Do not set a low-pressure
mercury lamp at this point. Calibrate the Wavelength by using the

built-in lamp at first.

Exotuls WL cabltion wih & bulfh-in ame
Push the START busian.

*Don't set Hg lamp yet.

It takes 2 minutes or more till the end of the WL Calibration with a
built-in lamp.

Lapse Time 0:00

START

Fig. 6-47 Wavelength Calibration Execution Screen

(3) Pressthe [Start button] to perform the Wavelength
calibration. The calibration starts and the screen in Fig. 6-48 is
displayed.

WL Calibration (Hg lamg)
Tep  Maimanance Merss WL Calbestion {Hg lsm)

WL Callbraton.

WL Calibration{Xe lamp)...

Lapse Time 0:03

START

STOP

Fig. 6-48 Wavelength Calibration by
Built-in Lamp Under Way Screen

(4) After the calibration by built-in lamp is finished, the scren in Fig.

6-49 is displayed. Set to the instrument a pen type low-pressure
mercury lamp in accordance with 5.4.4 at this point and turn the

6-41



6.4

Wave Length Calibration

lamp ON. Press the [Start button] after the lamp is ON.

WL Calibration (Hy lmg)
Tep  Maintananc o Merns WL Calbestion {Hg lemp)

< Masnienance Mer

*Set Hg lamp.

It takes 1 minute or more till the end of the WL calibration of Hg
lamp.

Lapse Time 2:35

ETART

Fig. 6-49 Wavelength Calibration by
Hg Lamp Under Way Screen

(5) The calibration by Hg lamp starts and the screen in Fig. 6-50 is
displayed.

WL Calibration (Hy lmg)

Top  Mainenance o Moy WL Calbestion {Hg lemp)

WL Callbrathon.

WL Calibration with Hg lamp is performed.

Lapse Time 0:04

START

STOP

Fig. 6-50 Wavelength Calibration by Pen Type Low-Pressure
Mercury Lamp Under Way Screen



6.4.2

(6) After the calibration by Hg lamp is finished, the scren in Fig. 6-51
is displayed. The Wavelength calibration by the pen type
low-pressure mercury lamp fully completed. Remove the pen
type low-pressure mercury lamp from the instrument at this point.
Then, check the Wavelength accuracy of the performance check
as necessary.

WL Calibration (Hy lmg)

Top  Mainenance o Moy WL Calbestion {Hg lemp)

< Masntariancs Mers Finiahad

WL calibration of Hg lamp is finished.

Lapse Time 3:10

Fig. 6-51 Post-Wavelength Calibration by Pen Type
Low-Pressure Mercury Lamp Screen



7.1

7 MAINTENANCE

This instrument requires regular maintenance. This chapter mainly
describes the cleaning, storage and specifications, etc. of the
instrument. Using the instrument without regular inspections and
maintenance may lead to serious accidents such as water leakage,
electric leakage or firing, etc. caused by failures, etc.

Please contact the store where you purchased the instrument or our
designated maintenance service company near you for purchasing
expendables and products with limited life

7.1 Lamp Usage
You can check the lamp usage status in the following procedure:
(1) After starting up the instrument, press the Maintenance on

the top screen to display the Measurement Menu screen (Fig.
7-1).

Tep

Salnct butan,

Fig. 7-1 Top Screen



7.1

Lamp Usage

(2) Tap the Lamp Usage.

Top  Maintanance Mera

=Tap Saluct maintenancs ey

Hig Lamp Merii 5 lmp of an estise % nasse

Pesiurmancs Check(g Lamp) WL Calibration | Hg lamp|

Fig. 7-2 Maintenance Screen

(3) The Lamp Usage screen (Fig. 7-3) is displayed. The lamp usage is
indicated by percentage (%). The value of 100% is the guideline
value for the lamp’s service life. Perform the performance check by
referring to “Chapter 5 For Increased Convenience of Use” to
make sure it is tolerable for use if it exceeds the 100% threshold.

Tep  Meintanance Mer  Larro Usage

< Mainlenance Meou

S

Repiane Date

Lamp Usage 0% Rasot Lamp Usaga

Inchicator of Larmp Lile

Fig. 7-3 Lamp Usage Screen

NOTE: The Lamp-on time reset button displayed on the Lamp
Usage screen is used to reset the lamp usage status to 0%
when you have replaced the Xe flash lamp, which is
equipped within the main unit of the instrument. For this
reason, do not press the Lamp-on time reset button unless
you have replaced the Xe flash lamp, which is equipped in
the main unit of the instrument.



7.2

(4) After finishing the configuration, return to the top screen by
pressing the top key.

7.2 Maintenance History
You can check the lamp usage status in the following procedure:
(1) After starting up the instrument, press the Maintenance on

the top screen to display the Measurement Menu screen (Fig.
7-4).

Tep

Fig. 7-4 Top Screen

(2) Pressthe Maintenance History.

Fig. 7-5 Maintenance Screen
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7.2 Maintenance History

(3) The history is displayed.

Top  Mardenancs Menu  Hstory

= Maintenance Menuy Select Tab.

Last 3 month &

s bare Fun, Dt Lamp thage

B2 mstatiation Gheck

7 Maimtenance

B Instrument Error

Fig. 7-6 Maintenance History Screen

It consists of 4 categories.

Setting item Description

Lamp usage Records on lamp are displayed.

Installation Results of performance check at installation are
check displayed.

Maintenance | Performance check records are displayed.

Instrument Error information are displayed including wave length
error calibration error and 6 cell detection error, etc.

The history can be indicated also by period. Press, for example, the

“recent 3 months” and select any of the following periods:
¢ Recent 3 months
¢ Recent 1 month
e Recent 1 week
o All

< Masnienance Mer Seleci Tab,

E% instaitasion Chack

: Last 3 menth
B Maintenance
= Last 1 month
2 instrument Erme
Last 1 week

Al

Fig. 7-7



7.3

7.3 Sample Compartment Cover Open/Close Check
You can check the lamp usage status in the following procedure:
(1) After starting up the instrument, press the Maintenance on

the top screen to display the Measurement Menu screen (Fig.
7-8).

Fig. 7-8 Top Screen

(2) Pressthe Sample Compartment Cover Open/Close
Check.

Fig. 7-9 Maintenance Screen
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Sample Compartment Cover Open/Close Check

(3) The Open/Close Check screen is displayed.

Open'Close Check

Top  Malntenanoe Menu  OpendCioss Chack

Gample campartment chee
= Mnirtennnoe Mens | Ot ok g i
birion,

[(ciome =0 CHECK

Fig. 7-10 Maintenance History Screen

Make sure the cover is open.

CHECK
Open the sample compartment and press the

OpenCions Chck

Top  Maimenance Merss  Open/Clote Check

Sampls compartman Shecs i perfored
< Maintenance Merm Clpu, o sarie i, s push the CHEEK
tutien.

Status of Sample Compartment :Open

(open =)
== ] CHECK
N
| Jusige |



Then, close the cover.

Top  Meintenance Merw  Dpen'Closs Dheck

< Mainlanancs Mei Class the narmple compartrmsn, uth ina CHEEK Bution

Status of Sample Compartment :Close

Close | CHEEK

Fig. 7-12

CHECK

Press the

Status of Sample Compartment :Close

@ o)
| Glese OK |
Fig. 7-13

< Maintenance Menu

After “OK” is displayed, press the
to the previous screen.

After “NG” is displayed, please contact the store where you

7.3

to return

purchased the instrument or our designated maintenance service
company near you.

NOTE:

The order of performing the Open/Close Check varies
depending on the status when the check screen is
displayed. When the status is “Open”, the status check
starts with “Close.” Follow the message displayed.



7.4 Cleaning Instrument

7.4 Cleaning Instrument

(1)

)

Cleaning sample compartment

When you spilled over samples in the sample compartment,

remove, through the procedure in “1.3 Mounting and Dismounting

Cell Holder”, 6 cell turret and cell holder for reference and

immediately wipe off and clean the spilled samples. Also clean the

available option in a similar manner.

(a) Power down the instrument.

(b) Unplug the power plug.

(c) Open the sample compartment cover.

(d) Turn the screw on the 6 cell turret to remove it.

(e) When the spilled liquid flew out of the vent at the bottom of
the instrument through the drain of the sample compartment,
also clean the bottom of the instrument.

Cleaning Instrument Exterior

For cleaning the instrument exterior, power down the instrument
and unplug the power plug. Be sure to use soft cloth or wet but
tightly-squeezed cloth to clean the exterior. Never use flammable
solvents such as alcohol, benzene and thinner, etc.

When you spilled over samples on the instrument itself, power
down the instrument and unplug the power plug. Be sure to use soft
cloth or wet but tightly-squeezed cloth to clean and dry the
instrument immediately. Be careful not to spill over samples on the
operation panel. Please contact the store where you purchased
the instrument or our designated maintenance service company
near you if you find any abnormality.

7.5 Washing and Storing Cell

After washing cells by correctly using cleaning agents exclusively
used for cleaning cells such as the Cellochiru solvent by Fujiwara
Scientific Company, etc. or cleaning agents exclusively used for
cleaning experimental tools made of glass, wash the cleaning agents
away by using ultra pure water and dry and store the cells in a clean
environment.



7.6 Lamp

7.6

The warranty period for a lamp is for one year. Product registration
is recommended to extend the lamp warranty period. In this case the
extended warranty period for a lamp is the described number of
lighting, or 7 years after delivery, whichever is the earlier. The
specific number of turning ON of the lamp is indicated by the
percentage (%) on the Lamp Usage of the Maintenance Menu of
the UH5300 (See “7.1 Lamp Usage.”). The lamp usage value of
100% is the guideline value for the number of turning ON of the lamp.
The measurement guideline value for the lamp usage value of
100%, assuming that the lamp is used for seven years on a 240
days/year basis, equals to 300 measurements/day (No. of
wavelengths: 1 wavelength) by the ABS measurement or 20
measurements/day (scan range: 190-1100 nm, scan speed: 200
nm/min) by the wavelength scan. Do not lose the delivery
statement stamped with the delivery date.

For further information about the product registration, contact your
sales representative.



7.7 Lithium Battery

7.7 Lithium Battery

A\ CAUTION

Burst of a lithium battery

The Model UH5300 spectrophotometer uses a
lithium battery for time control. A lithium battery may
burst should it be handled improperly.

Absolutely do not attempt to charge, disassemble,
or throw into a fire under any circumstance. The
battery should be handled totally separate from
ordinary wastes.

When the lithium battery needs replacement (for
example, an error message “RAM NG” appears
frequently on the screen), inform the sales office
from whom your bought this instrument or the
nearest maintenance service company authorized
by us of the situation.

Leave the replacement work to the service engineer
who has completed our technical training. (The
replacement after expiration of the warranty period
is a pay service.)
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7.8 Exchanging Fuses

A WARNING

Electric Shock due to Contact with
Inside of Instrument

Before replacing power line fuses, make sure that
the power cord has been disconnected.

When a fuse blew up for some reason, exchange the fuses in the
following procedure: If the fuse blows up again after the replacement,
some spectrophotometer failure is suspected. Please contact the
store where you purchased the instrument or our designated
maintenance service company.

(1) Unplug the power cable from the connector on the
spectrophotometer (See Fig. 7-14 (1)).

Fig. 7-14 Unplugging Power Cable

(2) The fuse holder is located above the power connector on the
back of the spectrophotometer. Push one side of the fuse holder
screw (See Fig. 7-15 (2)) by using a flat-blade screwdriver. Then,
the fuse holder pops out a little. Next, push the other side of the
screw in a similar manner. Then, the entire holder pops out a
little. Pull out the fuse holder by hand.
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Fuse holder

Power connector
Fig. 7-15 Removing Fuse Holder

(3) Remove the blown fuse and replace with a new one (See Fig.
7-16 (3)).
Use fuses with appropriate capacity (time lag fuse (2A) P/N:
J821391). We recommend you to keep spare fuses.

Fig. 7-16 Removing Fuse Holder
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7.9

(1) After finishing measurement

(a)
(b)

NOTE:

Turn OFF the power and unplug the power plug.
Cover the instrument with clean cloth, etc.

When organic solvents or toxic gas samples are set in the
sample compartment, remove them from the sample
compartment. Never leave them in the sample
compartment.

(2) When instrument is not used for a long time

(@)

(b)
(c)

(d)
(e)
()
(9)

Store the instrument at the temperature between 0-40 °C
and humidity between 15-80% (the humidity must be 70% or
less when the temperature is 30 °C or higher). Be careful
about the condensation of the instrument while storing it.
Cover the instrument with clean cloth, etc.

Never allow toxic gasses such as acid and alkali, etc. from
entering the instrument.

Keep the instrument away from magnetic fields.

Keep the instrument away from heavy dirt and dusts.

Keep the instrument away from direct sunlight.

Data stored on the instrument may be lost due to lithium
battery attrition or degradation, etc. Please back up
important measurement data and measurement conditions,
etc. stored on the instrument by, for example, printing them
on paper, etc.
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7.10 Troubleshooting

When an error message is indicated, handle the message by
referring to “(1) Error message.” If you find any abnormality with the
instrument, take corrective actions by referring to “(3)
Troubleshooting.” If the instrument does not function correctly after
taking the corrective actions, please contact the store where you
purchased the instrument or our designated maintenance service
company.

A\ WARNING

Electric Shock due to Contact with
Inside of Instrument

This instrument has electrical parts mounted inside
that works on a voltage having a potential to invite

an electric shock hazard if touched directly. Leave

the checking inside the instrument always to the

service engineer.

(1) Error message (software)

Error message

Cause

Corrective action

Input is needed.

Required items are not set.

Set the required items.

Input numerical value.

A character other than a
numerical value is set.

Check the input value and set
again.

Input by %a characters or less.

The number of characters
entered exceeds the limit.

Set the no. of characters below the
no. indicated in the message.

Input by % characters or more.

The value entered is small.

Set the numerical value indicated
in the message.

Change an interval more than %a.

The interval is too narrow.

Change the set value.

Set a value of between %a and %b

The value entered is out of
range.

Set a numerical value within the
range.

Correct the magnitude correlation
of a value.

The magnitude correlation of
a value is in reverse.

Review the magnitude correlation
of the value and set again.

Set up the minimum width of a
value more than %a.

The minimum width is too
narrow.

Set the numerical value larger
than that indicated in the
message.

Set up to the upper limit of vertical
axis > lower limit of vertical axis

The upper/lower limit of
vertical axis is in reverse.

Review the upper/lower limit and
set again.

Sampling interval is out of range.
Change scan speed or data
interval.

The sampling interval
entered is out of range.

Change the scan speed or the
data interval.

No. of STD = 2.

The standard is 1 or less.

Change the standard to 2 or more.

When Through zero is OFF, set up
different CONC of two or more
pieces.

The same value is set to the
standard CONC.

Review the standard CONC and
set a different CONC.
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(cont’d)

Error message

Cause

Corrective action

When through zero is ON and no.
of STD is 1, the CONC should be
set to other than zero.

CONC is set to “0” when the
through zero is “ON” and the
standard is set to “1.”

Add the no. of STD or set a
numerical value other than “0” for
CONC.

When BLK is selected for STD
Autozero, through zero must be
OFF.

BLK is selected for the STD
Autozero and the through
zero is ON.

Change the through zero to OFF.

Set up the number of STD = 3.

No. of STDis 1 or 2. It
needs to be 3 or higher for
the 2nd order.

Set the standard to 3 or higher.

When BLK is selected for STD
Autozero, through zero must be
OFF.

You are trying to set the
through zero to ON while the
STD Autozero is BLK.

Change the through zero to OFF.

When through zero is ON, BLK is
unselectable.

You are trying to select BLK
while the through zero is
ON.

The through zero must be OFF to
select BLK.

Set Factor A1 # 0.

The factor is set to “0.”

Set a numerical value other than
HO.H

Set Factor A2 # 0.

The factor is set to “0.”

Set a numerical value other than
HO.H

Set up by 8 or less characters.

The no. of characters is 9 or
more.

Set the no. of characters to 8 or
less.

Set WL1 > WL2.

WL1 <WL2 is set.

Set a WL value in a way WL1 is
bigger than WL2.

Set WL1 >WL2 > WL3.

WL1 >WL2 >WL3 is not
set.

Set a WL in the manner of WL1 >
WL2 > WL3.

Set WL2 # Correction WL.

WL2 = Correction WL is set.

Set the WL value in a way WL2 is
different from correction WL.

Input the value of X of the
following. [-999999.9 < X
<-0.0000001, or 0.0000001 < X <
999999.9]

You are trying to set a value
close to “0.”

Set a value within the range as
shown in the message.

Data point is over 10000. Change
scan time or data interval.

The data point exceeds
10000.

Change the scan time or data
interval.

Start time is over the scan time of
a measurement parameter.

Start time is over the scan
time of a measurement
parameter.

Set a start time which is not over
the scan time of a measurement
parameter.

End time is over the scan time of a
measurement parameter.

End time is over the scan
time of a measurement
parameter.

Set an end time which is not over
the scan time of a measurement
parameter.

Set the start time < End WL.

The start time < End WL is
not set.

Set a start time < End WL.

Area is incalculable. Please set
with “Start WL > End WL".

It is incalculable because it
is “Start WL > End WL.”

Set a start time > End WL.

Input value is wrong. Set correct
value.

The input value is wrong.

Set a correct value.

Input value for interval is too small.
Set correct value.

The interval value is too
small.

Set a bigger interval value.
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(cont’d)

Error message

Cause

Corrective action

Data point is short. (Data Point *
Number of Times) <+ errStr +”

The data point to be
calculated is short.

Review and set again the data
point.

Specify DHCP/STATIC.

The DHCP/STATIC is not
specified.

Specify a DHCP/STATIC.

Set up Host name.

The Host name is not set.

Set up a Host name.

Set IP address into router.

The IP address is not set
into the router.

Set an IP address into the router.

Set IP address.

The IP address is not set.

Set an IP address.

Set subnet mask.

The subnet mask is not set.

Set a subnet mask.

Open sample compartment.

The sample compartment is
closed.

Open the sample compartment
cover.

Close sample compartment.

The sample compartment is
open.

Close the sample compartment
cover.

File of same name already exists.
Set different file name.

A file of the same name
already exists.

Set a different file name.

Input numerical value.

A numerical value is not set.

Set a numerical value.

Spectrophotometer is in use.

It is connected to the other
terminal.

Wait till the terminal finishes the
use of the spectrophotometer.

Photometer Error! It is not
connectable.

Error occurred on the
spectrophotometer and it is
not connectable.

Restart the spectrophotometer and
connect again. If the error occurs
again, contact your nearest
service office of Hitachi
High-Technologies Corporation
sales representative.

Because sample compartment
cover is open, measurement
cannot be started.

The sample compartment is
open.

Check and close tightly the sample
compartment.

Measurement is failed. Please
perform measurement from the
beginning once again.

The measurement failed.

Measure again.

Error!!

Error occurred on the
spectrophotometer.

Restart the spectrophotometer and
connect again. If the error occurs
again, contact your nearest
service office of Hitachi
High-Technologies Corporation
sales representative.

Error! Number of lists of the file
export places exceeded %a.
Please delete other file export
places.

The number of lists of the
file export places exceeded.

Please delete other file export
places to make additions.

Error! Double-byte character is
contained in the Password. Please
use a Half-size character.

A double-byte character is
contained in the Password.

Set a half-byte character.

Error! Double-byte character is
contained in the shared folder.
Please use a Half-size character.

A double-byte character is
contained in the shared
folder.

Set a half-byte character.

Error! Double-byte character is
contained in the user name.
Please use a Half-size character.

A double-byte character is
contained in the user name.

Set a half-byte character.
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(cont’d)

Error message

Cause

Corrective action

Peak was not found.

The peak was not found.

+ Make sure the sample
compartment is empty.
- Make sure the lamp is ON.

Maintenance history cannot be
written in.

The memory is full.
It cannot be written in for
some error.

+ Delete stored data.

- If the error occurs again, contact
your nearest service office of
Hitachi High-Technologies
Corporation sales
representative.

Because sample compartment
cover is open, measurement
cannot be started.

The sample compartment is
open.

Check and close tightly the sample
compartment.

Double-byte character is contained
in IP address.

A double-byte character is
contained.

Check and set again the IP
address without double-byte
character.

Double-byte character is contained
in subnet mask.

A double-byte character is
contained.

Check and set again the IP
address without double-byte
character.

Input the right subnet mask.

The subnet mask set is
wrong.

Set a correct subnet mask.

Double-byte character is contained
in router.

A double-byte character is
contained.

Check and set again the IP
address without double-byte
character.

Double-byte character is contained
in DNS.

A double-byte character is
contained.

Check and set again the IP
address without double-byte
character.

Double-byte character is contained
in search domain.

A double-byte character is
contained.

Check and set again the IP
address without double-byte
character.

Input the right IP address.

The IP address set is wrong.

Set a correct IP address.

Input the right IP address into a
router column.

The IP address set is wrong.

Set a correct IP address.

Input the right DNS.

The DNS address set is
wrong.

Set a correct DNS address.

Date is not set. Set the date.

The date is not set.

Set the time.

Double-byte character is
contained. Input numerical value.

A double-byte character is
contained.

Set a numerical value.

Other than numerical values and
delimiters (/, -, :) are set. Input a
time.

Other than numerical values

and delimiters (/, -, :) are set.

Set the time again.

Double-byte character is contained
in the SERIAL No.

A double-byte character is

contained in the SERIAL No.

Check and set again the SERIAL
No. of the spectrophotometer.

Sign is contained in the SERIAL
No.

A sign is contained in the
SERIAL No.

Check and set again the SERIAL
No. of the spectrophotometer.

SERIAL No. is over 12 characters.

The SERIAL No. is over 12
characters.

Check and set again the SERIAL
No. of the spectrophotometer.
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(cont’d)

Error message

Cause

Corrective action

The top of the list cannot be

deleted. It can be edited by using

Edit button on Edit screen.

To change to USB, edit as shown

below.

1. State “/media/sdal(=example)”
in the path.

2. Make sure it can be viewed by
pressing the Test button.

3. Display the result on the list by
pressing the OK button.

4. Confirm the list by pressing the
“Reflect the Setting” button.

You are trying to delete the
top of the list. It cannot be

deleted when there is only
one on the list.

Don’t delete it. Or edit it as shown
in the message.
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(2) Error message (Spectrophotometer hardware)

Error Error cause Timing to occur Corrective action
ROM error ROM SUM value While initializing Power up the spectrometer
error spectrophotometer again. If the error occurs again,
RAM error RAM access error in | While initializing contact your nearest service office
work area spectrophotometer of Hitachi High-Technologies

Lamp ON error

Error when the lamp
is not turned ON

While lamp is ON

WL motor error

WL driver (including
motor controller)
error

While WL drive
motor is running

WL initialization

WL initialization

While initializing

Corporation sales representative.

error position error by PI spectrophotometer

WL calibration WL calibration error While calibrating Make sure the sample

error wave length compartment is empty.

WL calibration An essential WL While calibrating Perform WL calibration followed
value existence or | calibration value is wave length by WL calibration (Hg lamp). If the

non-existence
error

absent or an WL
calibration value is
already set

Tolerance of WL

WL calibration value

While calibrating

calibration error is out of tolerance. wave length
WL calibration No. of actual steps While calibrating
step error does not meet the wave length

following: S1 > S2 >
S3>S0>S4>S5>
S6 > S7.

error occurs again, contact your
nearest service office of Hitachi
High-Technologies Corporation

sales representative.

WL calibration
881.9 nm peak
error

Peak detection error
of 881.9 nm while WL
calibration is under
way

While calibrating
wave length

WL calibration
484.3 nm peak
error

Peak detection error
of 484.3 nm while WL
calibration is under
way

While calibrating
wave length

WL calibration
260.6 nm peak
error

Peak detection error
of 260.6 nm while WL
calibration is under
way

While calibrating
wave length

Make sure the sample
compartment is empty.

Perform WL calibration. If the error
occurs again, contact your nearest
service office of Hitachi
High-Technologies Corporation
sales representative.
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(cont’d)

Error

Error cause

Timing to occur

Corrective action

WL calibration
253.7 nm peak
error

Peak detection error
of 253.7 nm while WL
calibration is under
way

While calibrating
wave length

WL calibration
435.8 nm peak
error

Peak detection error
of 435.8 nm while WL
calibration is under
way

While calibrating
wave length

WL calibration
546.1 nm peak
error

Peak detection error
of 546.1 nm while WL
calibration is under
way

While calibrating
wave length

Make sure the sample
compartment is empty.

Perform WL calibration (Hg lamp).
If the error occurs again, contact
your nearest service office of
Hitachi High-Technologies
Corporation sales representative.

Capacitor change
judge error
(OVER)

Capacitor change
judge error because
the energy value is
too large.

While performing
spectrophotometer
initialization, WL
calibration, autozero,
pre-scanning,

baseline

measurement
Capacitor change | Capacitor change While performing
judge error judge error because | spectrophotometer

(UNDER)

the energy value is
too small.

initialization, WL
calibration, baseline
measurement

Power up the spectrometer
again. If the error occurs again,
contact your nearest service office
of Hitachi High-Technologies
Corporation sales representative.

Autozero (all cells)
error

Wave length
conditions differ
between the first and
second
multi-autozero.

While performing
multi-autozero

Check the measurement
conditions and perform the
multi-autozero.

Sample
compartment
cover is open.

Error caused by the
fact the sample
compartment cover is
open while executing
sequence

While executing
command

Check the sample compartment
cover by referring to Section 7.3.
If the error occurs again, contact
your nearest service office of
Hitachi High-Technologies
Corporation sales representative.

6 cell position
error

Cell position error of
each cell (The photo
coupler signal is
checked by using a
slit located at correct
position for each
cell.)

While moving cells
or cells under
measurement

Set the 6 cell turret correctly and
try again. If you don’t use the 6
cell turret, set the 6 cell conditions
by referring to “3.1.2 6 Cell Mode.”
Make sure nothing hinders the
rotation of the 6 cell turret in the
sample compartment.

Lamp usage SUM
error

Lamp usage SUM
value error in the
EEPROM.

While initializing
spectrophotometer

Power up the spectrometer
again. If the error occurs again,
contact your nearest service office
of Hitachi High-Technologies
Corporation sales representative.
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(cont’d)

Error

Error cause

Timing to occur

Corrective action

SERIAL No. SUM
error, SERIAL No.
is not decided.

SERIAL No. SUM
value error in the
EEPROM.

While initializing
spectrophotometer

Set the SERIAL No. again and
power up the spectrometer
again. If the error occurs again,
contact your nearest service office
of Hitachi High-Technologies
Corporation sales representative.

WL calibration
value SUM error

WL calibration value
SUM value error in the
EEPROM

While initializing
spectrophotometer

Tolerance SUM
error

WL calibration
tolerance SUM value
error in the EEPROM.

While initializing
spectrophotometer

Power up the spectrometer
again. If the error occurs again,
contact your nearest service office
of Hitachi High-Technologies
Corporation sales representative.

It cannot
communicate
with a spectro-
photometer.
Check that the
power supply of a
photometer is
turned on, and
check a network
setup.

It failed to
open“oooco”
because it could
not connect to the
server. (when
started by the icon
on the home
screen)

It cannot open the
page. (when
started by Safari)

Communication error

While connecting the
spectrophotometer

+ Make sure the
spectrophotometer and the
router are powered up and the
LAN cable is connected
correctly by using the specified
cable.

- Make sure the address is set
correctly by checking the
network configuration.
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(3) Troubleshooting

Symptom

Cause

Action

The spectrophotometer does not
start up after the power switch is
turned ON.

(1) The power cable is
unplugged.

(2) The fuse blew up.

(3) Causes other than (1)
and (2)

(1) Plug the power cable.

(2) Exchange fuses.

(3) Turn the power switch OFF
and, then, ON. If the symptom
continues, contact your
nearest service office of
Hitachi High-Technologies
Corporation sales
representative.

The measurement value varies
widely.

(1) Cell or window frame is
tainted by dirt or water
droplets.

(2) The sample
compartment not
closed.

(3) Causes other than (1)
and (2).

(1) Remove the dirt or the water
droplets, etc.

(2) Close the sample
compartment cover.

(3) Turn the power switch OFF
and, then, ON. If the symptom
continues, contact your
nearest service office of
Hitachi High-Technologies
Corporation sales
representative.

“NG” was indicated in the
performance check result of the
WL accuracy.

The performance check
result of the WL accuracy is
out of specification.

Perform WL calibration by referring
to the method of WL Calibration in
6.3 and perform the performance
check again.

If the error occurs again, contact
your nearest service office of
Hitachi High-Technologies
Corporation sales representative.

“NG” was indicated after the WL
repeatability performance check.

The result of the WL
repeatability performance
check did not meet the
specification.

“NG” was indicated after the noise
level performance check.

The result of the noise level
performance check did not
meet the specification.

“NG” was indicated after the
baseline flathess performance
check.

The result of the baseline
flatness performance check
did not meet the
specification.

“NG” was indicated after the
baseline stability performance
check.

The result of the baseline
stability performance check
did not meet the
specification.

“NG” was indicated after the
resolution performance check.

The result of the resolution
performance check did not
meet the specification.

Perform the performance check
again.

If the error occurs again, contact
your nearest service office of
Hitachi High-Technologies
Corporation sales representative.

7-22
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(cont’d)
Symptom Cause Action
The iPad terminal and the The setup is not performed | Power up again the
spectrophotometer cannot be correctly. spectrophotometer, the tablet
connected. terminal and the router.

Make sure the tablet terminal, the
spectrophotometer and the router
are compatible. Correct it if not.
Set up again by referring to
Chapterl and 2.

No printing The printer is not set with Set the environment by referring
the wireless LAN to the printer manual.
environment.

No response (1) The communication is (1) Make sure the

disconnected. spectrophotometer power is
(2) The data is in process. It not OFF.

takes long to process if | (2) Wait for a while. Close the

the data volume is huge. Safari and connect again.

The iPad and the router are not (1) The router is not (1) Power up the router.

connected. The E icon is not powered up. (2) Operate near the router.

indicated. (2) The router is located too | (3) Remove the shielding object.
far away.

(3) Any shielding object
exists between the
router and the iPad

7.11
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Specifications of UH5300 Spectrophotometer

Table 7-1 Specifications of UH5300 Spectrophotometer

Optical

Czerny-Turner mount double beam

Measurement wave
length range

190-1100 nm

Spectrum bandwidth

1+0.2 nm (546.1 nm)

Stray light

0.05 % or less (220 nm Nal, 340 nm NaNO,)
1.0%(198 nm KCI)

Wave length accuracy

+0.3 nm (484.3 nm, 260.6 nm, 881.9 nm,
253.7nm, 435.8 nm, 546.1 nm)

Wave length
repeatability

+0.1 nm

Measurement mode

ABS/Transmittance, wave length scan, time
scan, concentration, nucleic acid measurement

Measurement range

Abs: -3.300 - 3.300
%T: 0 - 300%T
Conc: 0.000 - 9999

Measurement accuracy
(Test by NIST SRM930)

+0.002 Abs(O0 - 0.5 Abs)
+0.004 Abs(0.5 - 1.0 Abs)

Measurement
repeatability
(Reproducible by NIST
SRM930)

+0.002 Abs(O - 1.0 Abs)

Wave length scan speed

10, 40, 100, 200, 400, 800, 1200, 2400, 4800,
6000 nm/min (except for filter replacement)

Baseline stability

0.0005 Abs/h (260 nm, room temperature:
20-25 °C, temperature variation: 5 °C or less, 2
hours after power activation)

Baseline flatness

+0.0009 Abs (200-950 nm, excluding the
influence of absorbing noise, steam and
quartz.)

Noise level (RMS)

0.0001 Abs (0 Abs noise for wave length 260
nm)

Lamp Xenon (Xe) flash lamp

Detector Silicon photodiode

Size 511(W)x465(D)x269(H) mm

Weight About 19 kg

Power 100, 115, 220, 230, 240 V  50/60 Hz

Power consumption

70 VA
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7.12 Software License Information

Software configuration

The built-in software of the UH5300 Ultra-Violet and Visible
Spectrophotometer consist of multiple independent software modules
each of which is protected by our or third party copyrights.

Software developed by us and free software

The UH5300 Ultra-Violet and Visible Spectrophotometer includes
software modules developed or created by us ourselves and these
software and the accompanying documents are protected by our right
of ownership and our intellectual property rights. They are protected
by the Copyright Law and the other laws.
The UH5300 Ultra-Violet and Visible Spectrophotometer also uses
software components whose copyrights are owned by third parties
and distributed as free software. Some of them are subject to the
GNU GENERAL PUBLIC LICENSE (hereinafter “GPL”), GNU
LESSER GENERAL PUBLIC LICENSE (hereinafter “LGPL”) or the
other license agreements.
The software components subject to the GPL and the LGPL have the
copyright owners and owners of the other rights other than us. And as
we are granted the license for free of charge, the components are
supplied at their original forms and we are not responsible for
providing any guarantee (explicit or implicit) within the scope of
applicable laws. We are also not responsible, within the scope of
applicable laws, for any damage (including but not limited to loss of
data, loss of accuracy and incompatible interface with other
programs, etc.) and any costs caused by such software modules and
their use.
Some free software requires the distributors of executable software
components to make the source codes of the components openly
available. The GPL and the LGPL have the similar provisions.
Contact the following email address for any questions about these
open source software, lists and source codes:

E-mail: customercenter@hisco.co.jp
Do not contact us for any questions about the content of the
open-sourced source codes. And we are not responsible for making
available the source codes of any software components that we own.

Built-in software module

This instrument has built-in software modules as shown in the
following table:
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Software module

License information

openssl

Apache License, Version 1.0

log4js

Apache License, Version 2.0

libpcap

tcpdump

sprintf

BSD License

base-files

initscripts

libcap

makedevs

netbase

GNU General Public License

x-loader

u-boot

Linux

arago-bitbake

glibc

alsa-utils

attr

base-passwd

busybox

dbus

devmem?2

ethtool

module-init-tools

mtd-utils

opkg

readline

sysvinit

tinylogin

udev

update-rc.d

zeroconf

aufs

GNU GENERAL PUBLIC LICENSE
Version 2

GCC libraries

samba

GNU GENERAL PUBLIC LICENSE
Version 3

alsa-lib

avahi

glibc

libdaemon

libnss-mdns

GNU LESSER GENERAL PUBLIC
LICENSE Version 2.1

GCC libraries

GNU LESSER GENERAL PUBLIC
LICENSE Version 3
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(cont’d)

Software module

License information

arago

arago-oe-dev

angstrom-version

arago-feed-configs

curl

expat

initscript-telnetd

ncurses

nodejs

opkg-collateral

popt

task-arago-base

ejs

express

jsdom

serialport

socket.io

MIT License

modutils-initscripts

tzcode

tzdata

PDS( Public Domain Software)

zlib

Zlib License

Indication of software license

See each software license agreement described later for detailed
usage requirements, etc. for each software module. The original
version (English) of the provision is described in this document as the
provision is stipulated by a third party, not by us.
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Apache License, Version 1.0

Copyright (c) 1995-1999 The Apache Group. All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions are

met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:"This
product includes software developed by the Apache Group for use
in the Apache HTTP server project (http://www.apache.org/)."

4. The names "Apache Server" and "Apache Group" must not be
used to endorse or promote products derived from this software
without prior written permission. For written permission, please
contact apache@apache.org.

5. Products derived from this software may not be called "Apache"
nor may "Apache" appear in their names without prior written
permission of the Apache Group.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:"This product includes software developed by
the Apache Group for use in the Apache HTTP server project
(http://www.apache.org/)."

THIS SOFTWARE IS PROVIDED BY THE APACHE GROUP "AS IS"
AND ANY EXPRESSED OR IMPLIED WARRANTIES, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
APACHE GROUP OR ITS CONTRIBUTORS BE LIABLE FOR ANY
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN
ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

This software consists of voluntary contributions made by many
individuals on behalf of the Apache Group and was originally based
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on public domain software written at the National Center for
Supercomputing Applications, University of lllinois,
Urbana-Champaign. For more information on the Apache Group
and the Apache HTTP server project, please see
<http://www.apache.org/>.

Apache License, Version 2.0

Apache License Version 2.0, January 2004

http:/www.apache.org/licenses/

TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND

DISTRIBUTION

1. Definitions.
"License" shall mean the terms and conditions for use,
reproduction, and distribution as defined by Sections 1 through 9
of this document.
"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.
"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.
"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.
"Source" form shall mean the preferred form for making
modifications, including but not limited to software source code,
documentation source, and configuration files.
"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but not
limited to compiled object code, generated documentation, and
conversions to other media types.
"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work (an
example is provided in the Appendix below).
"Derivative Works" shall mean any work, whether in Source or
Object form, that is based on (or derived from) the Work and for
which the editorial revisions, annotations, elaborations, or other
modifications represent, as a whole, an original work of
authorship. For the purposes of this License, Derivative Works
shall not include works that remain separable from, or merely link
(or bind by name) to the interfaces of, the Work and Derivative
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Works thereof.

"Contribution" shall mean any work of authorship, including the
original version of the Work and any modifications or additions to
that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright
owner or by an individual or Legal Entity authorized to submit on
behalf of the copyright owner. For the purposes of this definition,
"submitted" means any form of electronic, verbal, or written
communication sent to the Licensor or its representatives,
including but not limited to communication on electronic mailing
lists, source code control systems, and issue tracking systems
that are managed by, or on behalf of, the Licensor for the purpose
of discussing and improving the Work, but excluding
communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a
Contribution."

"Contributor" shall mean Licensor and any individual or Legal
Entity on behalf of whom a Contribution has been received by
Licensor and subsequently incorporated within the Work.

2. Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have
made, use, offer to sell, sell, import, and otherwise transfer the
Work, where such license applies only to those patent claims
licensable by such Contributor that are necessarily infringed by
their Contribution(s) alone or by combination of their
Contribution(s) with the Work to which such Contribution(s) was
submitted. If You institute patent litigation against any entity
(including a cross-claim or counterclaim in a lawsuit) alleging that
the Work or a Contribution incorporated within the Work
constitutes direct or contributory patent infringement, then any
patent licenses granted to You under this License for that Work
shall terminate as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:

(a) You must give any other recipients of the Work or Derivative
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Works a copy of this License; and

(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and

(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of the
Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute
must include a readable copy of the attribution notices
contained within such NOTICE file, excluding those notices
that do not pertain to any part of the Derivative Works, in at
least one of the following places: within a NOTICE text file
distributed as part of the Derivative Works; within the Source
form or documentation, if provided along with the Derivative
Works; or, within a display generated by the Derivative
Works, if and wherever such third-party notices normally
appear. The contents of the NOTICE file are for informational
purposes only and do not modify the License. You may add
Your own attribution notices within Derivative Works that You
distribute, alongside or as an addendum to the NOTICE text
from the Work, provided that such additional attribution
notices cannot be construed as modifying the License.
You may add Your own copyright statement to Your
modifications and may provide additional or different license
terms and conditions for use, reproduction, or distribution of
Your modifications, or for any such Derivative Works as a
whole, provided Your use, reproduction, and distribution of
the Work otherwise complies with the conditions stated in this
License.

5. Submission of Contributions. Unless You explicitly state
otherwise, any Contribution intentionally submitted for inclusion in
the Work by You to the Licensor shall be under the terms and
conditions of this License, without any additional terms or
conditions. Notwithstanding the above, nothing herein shall
supersede or modify the terms of any separate license agreement
you may have executed with Licensor regarding such
Contributions.

6. Trademarks. This License does not grant permission to use the
trade names, trademarks, service marks, or product names of the
Licensor, except as required for reasonable and customary use in
describing the origin of the Work and reproducing the content of
the NOTICE file

7. Disclaimer of Warranty. Unless required by applicable law or

7-31



7.12 Software License Information

agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND,
either express or implied, including, without limitation, any
warranties or conditions of TITLE, NON-INFRINGEMENT,
MERCHANTABILITY, or FITNESS FOR A PARTICULAR
PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume
any risks associated with Your exercise of permissions under this
License.

8. Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as
a result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing the
Work or Derivative Works thereof, You may choose to offer, and
charge a fee for, acceptance of support, warranty, indemnity, or
other liability obligations and/or rights consistent with this License.
However, in accepting such obligations, You may act only on Your
own behalf and on Your sole responsibility, not on behalf of any
other Contributor, and only if You agree to indemnify, defend, and
hold each Contributor harmless for any liability incurred by, or
claims asserted against, such Contributor by reason of your
accepting any such warranty or additional liability.

END OF TERMS AND CONDITIONS

APPENDIX: How to apply the Apache License to your work.

To apply the Apache License to your work, attach the following

boilerplate notice, with the fields enclosed by brackets "[]" replaced

with your own identifying information. (Don't include the brackets!)

The text should be enclosed in the appropriate comment syntax for

the file format. We also recommend that a file or class name and

description of purpose be included on the same "printed page" as the

copyright notice for easier identification within third-party archives.
Copyright [yyyy] [name of copyright owner]

Licensed under the Apache License, Version 2.0 (the "License"); you

may not use this file except in compliance with the License. You may

obtain a copy of the License at
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http:/www.apache.org/licenses/LICENSE-2.0
Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either
express or implied. See the License for the specific language
governing permissions and  limitations under the License.

BSD License

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions are

met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the
distribution.

3. The names of the authors may not be used to endorse or promote
products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED "AS IS" AND WITHOUT ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, WITHOUT
LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE.

GNU General Public License

Redistribution and use in source and binary forms of libcap, with or

without modification, are permitted provided that the following

conditions are met:

1. Redistributions of source code must retain any existing copyright
notice, and this entire permission notice in its entirety, including
the disclaimer of warranties.

2. Redistributions in binary form must reproduce all prior and current
copyright notices, this list of conditions, and the following
disclaimer in the documentation and/or other materials provided
with the distribution.

3. The name of any author may not be used to endorse or promote
products derived from this software without their specific prior
written permission.

ALTERNATIVELY, this product may be distributed under the terms of
the GNU General Public License, in which case the provisions of the
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GNU GPL are required INSTEAD OF the above restrictions. (This
clause is necessary due to a potential conflict between the GNU GPL
and the restrictions contained in a BSD-style copyright.)

THIS SOFTWARE IS PROVIDED “AS IS" AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE AUTHOR(S) BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT
OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA,
OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF
THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

GNU GENERAL PUBLIC LICENSE Version 2
GNU GENERAL PUBLIC LICENSE Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.,

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your
freedom to share and change it. By contrast, the GNU General
Public License is intended to guarantee your freedom to share and
change free software--to make sure the software is free for all its
users. This General Public License applies to most of the Free
Software Foundation's software and to any other program whose
authors commit to using it. (Some other Free Software Foundation
software is covered by the GNU Lesser General Public License
instead.) You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our General Public Licenses are designed to make sure that
you have the freedom to distribute copies of free software (and
charge for this service if you wish), that you receive source code or
can get it if you want it, that you can change the software or use
pieces of it in new free programs; and that you know you can do these
things.

To protect your rights, we need to make restrictions that forbid
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anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for a fee, you must give the recipients all the rights that you
have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know
their rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software. If the software is modified by someone else and passed
on, we want its recipients to know that what they have is not the
original, so that any problems introduced by others will not reflect on
the original authors' reputations.

Finally, any free program is threatened constantly by software patents.
We wish to avoid the danger that redistributors of a free program will
individually obtain patent licenses, in effect making the program
proprietary. To prevent this, we have made it clear that any patent
must be licensed for everyone's free use or not licensed at all.

The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND

MODIFICATION

0. This License applies to any program or other work which contains
a notice placed by the copyright holder saying it may be
distributed under the terms of this General Public License. The
"Program”, below, refers to any such program or work, and a
"work based on the Program" means either the Program or any
derivative work under copyright law: that is to say, a work
containing the Program or a portion of it, either verbatim or with
modifications and/or translated into another language.
(Hereinafter, translation is included without limitation in the term
"modification”.) Each licensee is addressed as "you". Activities
other than copying, distribution and modification are not covered
by this License; they are outside its scope. The act of running
the Program is not restricted, and the output from the Program is
covered only if its contents constitute a work based on the
Program (independent of having been made by running the
Program). Whether that is true depends on what the Program
does.
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1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep
intact all the notices that refer to this License and to the absence
of any warranty; and give any other recipients of the Program a
copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy,

and you may at your option offer warranty protection in exchange

for a fee.

2. You may modify your copy or copies of the Program or any
portion of it, thus forming a work based on the Program, and copy
and distribute such modifications or work under the terms of
Section 1 above, provided that you also meet all of these
conditions:

a) You must cause the modified files to carry prominent notices
stating that you changed the files and the date of any change.

b) You must cause any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as a whole at no charge to all third
parties under the terms of this License.

c) If the modified program normally reads commands
interactively when run, you must cause it, when started
running for such interactive use in the most ordinary way, to
print or display an announcement including an appropriate
copyright notice and a notice that there is no warranty (or else,
saying that you provide a warranty) and that users may
redistribute the program under these conditions, and telling
the user how to view a copy of this License. (Exception: if the
Program itself is interactive but does not normally print such
an announcement, your work based on the Program is not
required to print an announcement.)

These requirements apply to the modified work as a whole.

If identifiable sections of that work are not derived from the
Program, and can be reasonably considered independent and
separate works in themselves, then this License, and its terms,
do not apply to those sections when you distribute them as
separate works. But when you distribute the same sections
as part of a whole which is a work based on the Program, the
distribution of the whole must be on the terms of this License,
whose permissions for other licensees extend to the entire
whole, and thus to each and every part regardless of who
wrote it.

Thus, it is not the intent of this section to claim rights or
contest your rights to work written entirely by you; rather, the
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intent is to exercise the right to control the distribution of
derivative or collective works based on the Program.

In addition, mere aggregation of another work not based on
the Program with the Program (or with a work based on the
Program) on a volume of a storage or distribution medium
does not bring the other work under the scope of this License.

3. You may copy and distribute the Program (or a work based on it,
under Section 2) in object code or executable form under the
terms of Sections 1 and 2 above provided that you also do one of
the following:

a)

b)

Accompany it with the complete corresponding
machine-readable source code, which must be distributed
under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,

Accompany it with a written offer, valid for at least three years,
to give any third party, for a charge no more than your cost of
physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to
be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange; or,
Accompany it with the information you received as to the offer
to distribute corresponding source code. (This alternative is
allowed only for noncommercial distribution and only if you
received the program in object code or executable form with
such an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the
work for making modifications to it. For an executable work,
complete source code means all the source code for all
modules it contains, plus any associated interface definition
files, plus the scripts used to control compilation and
installation of the executable. However, as a special
exception, the source code distributed need not include
anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on)
of the operating system on which the executable runs, unless
that component itself accompanies the executable.

If distribution of executable or object code is made by offering
access to copy from a designated place, then offering
equivalent access to copy the source code from the same
place counts as distribution of the source code, even though
third parties are not compelled to copy the source along with
the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
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void, and will automatically terminate your rights under this
License. However, parties who have received copies, or rights,
from you under this License will not have their licenses terminated
so long as such parties remain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to
modify or distribute the Program or its derivative works. These
actions are prohibited by law if you do not accept this License.
Therefore, by modifying or distributing the Program (or any work
based on the Program), you indicate your acceptance of this
License to do so, and all its terms and conditions for copying,
distributing or modifying the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the
original licensor to copy, distribute or modify the Program subject
to these terms and conditions. You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties
to this License.

7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order,
agreement or otherwise) that contradict the conditions of this
License, they do not excuse you from the conditions of this
License. If you cannot distribute so as to satisfy simultaneously
your obligations under this License and any other pertinent
obligations, then as a consequence you may not distribute the
Program at all. For example, if a patent license would not permit
royalty-free redistribution of the Program by all those who receive
copies directly or indirectly through you, then the only way you
could satisfy both it and this License would be to refrain entirely
from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended
to apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices. Many people have
made generous contributions to the wide range of software
distributed through that system in reliance on consistent
application of that system; it is up to the author/donor to decide if
he or she is willing to distribute software through any other system
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and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed
to be a consequence of the rest of this License.

If the distribution and/or use of the Program is restricted in certain
countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this
License may add an explicit geographical distribution limitation
excluding those countries, so that distribution is permitted only in
or among countries not thus excluded. In such case, this
License incorporates the limitation as if written in the body of this
License.

The Free Software Foundation may publish revised and/or new
versions of the General Public License from time to time. Such
new versions will be similar in spirit to the present version, but
may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the
Program specifies a version number of this License which applies
to it and "any later version", you have the option of following the
terms and conditions either of that version or of any later version
published by the Free Software Foundation. If the Program does
not specify a version number of this License, you may choose any
version ever published by the Free Software Foundation.

If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the
author to ask for permission. For software which is copyrighted
by the Free Software Foundation, write to the Free Software
Foundation; we sometimes

make exceptions for this. Our decision will be guided by the two
goals of preserving the free status of all derivatives of our free
software and of promoting the sharing and reuse of software
generally.

NO WARRANTY

BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE,
THERE IS NO WARRANTY FOR THE PROGRAM, TO THE
EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE
PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND
PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD
THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE
COST OF ALL NECESSARY SERVICING, REPAIR OR
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CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR
AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER,
OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE
LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL,
SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OR INABILITY TO USE THE
PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR
LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A
FAILURE OF THE PROGRAM TO OPERATE WITH ANY
OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER
PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs
If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under
these terms.
To do so, attach the following notices to the program. It is safest to
attach them to the start of each source file to most effectively convey
the exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.
<one line to give the program's hame and a brief idea of what it
does.>
Copyright (C) <year> <name of author>
This program is free software; you can redistribute it and/or modify it
under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or (at
your option) any later version. This program is distributed in the
hope that it will be useful, but WITHOUT ANY WARRANTY; without
even the implied warranty of MERCHANTABILITY or FITNESS
FOR A PARTICULAR PURPOSE. See the GNU General Public
License for more details. You should have received a copy of the
GNU General Public License along with this program; if not, write to
the Free Software Foundation, Inc., 51 Franklin Street, Fifth Floor,
Boston, MA 02110-1301 USA.
Also add information on how to contact you by electronic and paper
mail.
If the program is interactive, make it output a short notice like this
when it starts in an interactive mode:
Gnomovision version 69, Copyright (C) year name of author
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Gnomovision comes with ABSOLUTELY NO WARRANTY; for

details type ‘show w'. This is free software, and you are welcome

to redistribute it under certain conditions; type “show c' for details.
The hypothetical commands “show w' and “show c¢' should show the
appropriate parts of the General Public License. Of course, the
commands you use may be called something other than “show w' and
“show c'; they could even be mouse-clicks or menu items--whatever
suits your program.
You should also get your employer (if you work as a programmer) or
your school, if any, to sign a "copyright disclaimer"” for the program, if
necessary. Here is a sample; alter the names:
Yoyodyne, Inc., hereby disclaims all copyright interest in the program
“Gnomovision' (which makes passes at compilers) written by James
Hacker.

<signature of Ty Coon>, 1 April 1989

Ty Coon, President of Vice
This General Public License does not permit incorporating your
program into proprietary programs. If your program is a subroutine
library, you may consider it more useful to permit linking proprietary
applications with the library. If this is what you want to do, use the
GNU Lesser General Public License instead of this License.

GNU GENERAL PUBLIC LICENSE Version 3

GNU GENERAL PUBLIC LICENSE

Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed.

Preamble

The GNU General Public License is a free, copyleft license
forsoftware and other kinds of works.

The licenses for most software and other practical works are
designed to take away your freedom to share and change the works.
By contrast, the GNU General Public License is intended to
guarantee your freedom to share and change all versions of a
program--to make sure it remains free software for all its users. We,
the Free Software Foundation, use the GNU General Public License
for most of our software; it applies also to any other work released this
way by its authors. You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our General Public Licenses are designed to make sure that
you have the freedom to distribute copies of free software (and
charge for them if you wish), that you receive source code or can get
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it if you want it, that you can change the software or use pieces of it in
new free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender the rights. Therefore, you
have certain responsibilities if you distribute copies of the software, or
if you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether
gratis or for a fee, you must pass on to the recipients the same
freedoms that you received. You must make sure that they, too,
receive or can get the source code. And you must show them these
terms so they know their rights.

Developers that use the GNU GPL protect your rights with two steps:
(1) assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify it.

For the developers' and authors' protection, the GPL clearly explains
that there is no warranty for this free software. For both users' and
authors' sake, the GPL requires that modified versions be marked as
changed, so that their problems will not be attributed erroneously to
authors of previous versions.

Some devices are designed to deny users access to install or run
modified versions of the software inside them, although the
manufacturer can do so. This is fundamentally incompatible with the
aim of protecting users' freedom to change the software. The
systematic pattern of such abuse occurs in the area of products for
individuals to use, which is precisely where it is most unacceptable.
Therefore, we have designed this version of the GPL to prohibit the
practice for those products. If such problems arise substantially in
other domains, we stand ready to extend this provision to those
domains in future versions of the GPL, as needed to protect the
freedom of users.

Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of
software on general-purpose computers, but in those that do, we wish
to avoid the special danger that patents applied to a free program
could make it effectively proprietary. To prevent this, the GPL
assures that patents cannot be used to render the program non-free.
The precise terms and conditions for copying, distribution and
modification follow.

TERMS AND CONDITIONS

0. Definitions.
"This License" refers to version 3 of the GNU General Public
License.
"Copyright" also means copyright-like laws that apply to other
kinds of works, such as semiconductor masks.
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"The Program" refers to any copyrightable work licensed under
this License. Each licensee is addressed as "you". "Licensees"
and "recipients" may be individuals or organizations.

To "modify" a work means to copy from or adapt all or part of the
work in a fashion requiring copyright permission, other than the
making of an exact copy. The resulting work is called a
"modified version" of the earlier work or a work "based on" the
earlier work.

A "covered work" means either the unmodified Program or a work
based on the Program.

To "propagate” a work means to do anything with it that, without
permission, would make you directly or secondarily liable for
infringement under applicable copyright law, except executing it
on a computer or modifying a private copy. Propagation includes
copying, distribution (with or without modification), making
available to the public, and in some countries other activities as
well.

To "convey" a work means any kind of propagation that enables
other parties to make or receive copies. Mere interaction with a
user through a computer network, with no transfer of a copy, is not
conveying.

An interactive user interface displays "Appropriate Legal Notices"
to the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tells the user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey
the work under this License, and how to view a copy of this
License. If the interface presents a list of user commands or
options, such as a menu, a prominent item in the list meets this
criterion.

Source Code.

The "source code" for a work means the preferred form of the
work for making modifications to it. "Object code" means any
non-source form of a work.

A "Standard Interface" means an interface that either is an official
standard defined by a recognized standards body, or, in the case
of interfaces specified for a particular programming language, one
that is widely used among developers working in that language.
The "System Libraries" of an executable work include anything,
other than the work as a whole, that (a) is included in the normal
form of packaging a Major Component, but which is not part of
that Major Component, and (b) serves only to enable use of the
work with that Major Component, or to implement a Standard
Interface for which an implementation is available to the public in
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source code form. A "Major Component", in this context, means
a major essential component (kernel, window system, and so on)
of the specific operating system (if any) on which the executable
work runs, or a compiler used to produce the work, or an object
code interpreter used to run it.
The "Corresponding Source" for a work in object code form
means all the source code needed to generate, install, and (for an
executable work) run the object code and to modify the work,
including scripts to control those activities. However, it does not
include the work's System Libraries, or general-purpose tools or
generally available free programs which are used unmodified in
performing those activities but which are not part of the work.
For example, Corresponding Source includes interface definition
files associated with source files for the work, and the source
code for shared libraries and dynamically linked subprograms that
the work is specifically designed to require, such as by intimate
data communication or control flow between those subprograms
and other parts of the work.
The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the
Corresponding Source.
The Corresponding Source for a work in source code form is that
same work.

2. Basic Permissions.
All rights granted under this License are granted for the term of
copyright on the Program, and are irrevocable provided the stated
conditions are met. This License explicitly affirms your unlimited
permission to run the unmodified Program. The output from
running a covered work is covered by this License only if the
output, given its content, constitutes a covered work. This
License acknowledges your rights of fair use or other equivalent,
as provided by copyright law.
You may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise
remains in force. You may convey covered works to others for
the sole purpose of having them make modifications exclusively
for you, or provide you with facilities for running those works,
provided that you comply with the terms of this License in
conveying all material for which you do not control copyright.
Those thus making or running the covered works for you must do
so exclusively on your behalf, under your direction and control, on
terms that prohibit them from making any copies of your
copyrighted material outside their relationship with you.
Conveying under any other circumstances is permitted solely
under the conditions stated below. Sublicensing is not allowed;
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section 10 makes it unnecessary.

Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective

technological measure under any applicable law fulfilling

obligations under article 11 of the WIPO copyright treaty adopted
on 20 December 1996, or similar laws prohibiting or restricting
circumvention of such measures.

When you convey a covered work, you waive any legal power to

forbid circumvention of technological measures to the extent such

circumvention is effected by exercising rights under this License
with respect to the covered work, and you disclaim any intention
to limit operation or modification of the work as a means of
enforcing, against the work's users, your or third parties' legal
rights to forbid circumvention of technological measures.

Conveying Verbatim Copies.

You may convey verbatim copies of the Program's source code

as you receive it, in any medium, provided that you conspicuously

and appropriately publish on each copy an appropriate copyright
notice; keep intact all notices stating that this License and any
non-permissive terms added in accord with section 7 apply to the
code; keep intact all notices of the absence of any warranty; and
give all recipients a copy of this License along with the Program.

You may charge any price or no price for each copy that you

convey, and you may offer support or warranty protection for a

fee.

Conveying Modified Source Versions.

You may convey a work based on the Program, or the

modifications to produce it from the Program, in the form of

source code under the terms of section 4, provided that you also
meet all of these conditions:

a) The work must carry prominent notices stating that you
modified it, and giving a relevant date.

b) The work must carry prominent notices stating that it is
released under this License and any conditions added under
section 7. This requirement modifies the requirement in
section 4 to "keep intact all notices".

¢) You must license the entire work, as a whole, under this
License to anyone who comes into possession of a copy.
This License will therefore apply, along with any applicable
section 7 additional terms, to the whole of the work, and all its
parts, regardless of how they are packaged. This License
gives no permission to license the work in any other way, but it
does not invalidate such permission if you have separately
received it.

d) If the work has interactive user interfaces, each must display
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Appropriate Legal Notices; however, if the Program has
interactive interfaces that do not display Appropriate Legal
Notices, your work need not make them do so.

A compilation of a covered work with other separate and

independent works, which are not by their nature extensions of

the covered work, and which are not combined with it such as to
form a larger program, in or on a volume of a storage or
distribution medium, is called an "aggregate" if the compilation
and its resulting copyright are not used to limit the access or legal
rights of the compilation's users beyond what the individual works
permit. Inclusion of a covered work in an aggregate does not
cause this License to apply to the other parts of the aggregate.

6. Conveying Non-Source Forms.

You may convey a covered work in object code form under the

terms of sections 4 and 5, provided that you also convey the

machine-readable Corresponding Source under the terms of this

License, in one of these ways:

a) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by
the Corresponding Source fixed on a durable physical
medium customarily used for software interchange.

b) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by a
written offer, valid for at least three years and valid for as long
as you offer spare parts or customer support for that product
model, to give anyone who possesses the object code either
(1) a copy of the Corresponding Source for all the software in
the product that is covered by this License, on a durable
physical medium customarily used for software interchange,
for a price no more than your reasonable cost of physically
performing this conveying of source, or (2) access to copy the
Corresponding Source from a network server at no charge.

¢) Convey individual copies of the object code with a copy of the
written offer to provide the Corresponding Source. This
alternative is allowed only occasionally and noncommercially,
and only if you received the object code with such an offer, in
accord with subsection 6b.

d) Convey the object code by offering access from a designated
place (gratis or for a charge), and offer equivalent access to
the Corresponding Source in the same way through the same
place at no further charge. You need not require recipients
to copy the Corresponding Source along with the object code.
If the place to copy the object code is a network server, the
Corresponding Source may be on a different server (operated
by you or a third party) that supports equivalent copying
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facilities, provided you maintain clear directions next to the
object code saying where to find the Corresponding Source.
Regardless of what server hosts the Corresponding Source,
you remain obligated to ensure that it is available for as long
as needed to satisfy these requirements.

e) Convey the object code using peer-to-peer transmission,
provided you inform other peers where the object code and
Corresponding Source of the work are being offered to the
general public at no charge under subsection 6d.

A separable portion of the object code, whose source code is

excluded from the Corresponding Source as a System Library,

need not be included in conveying the object code work.

A "User Product” is either (1) a "consumer product”, which means

any tangible personal property which is normally used for

personal, family, or household purposes, or (2) anything designed
or sold for incorporation into a dwelling. In determining whether

a product is a consumer product, doubtful cases shall be resolved

in favor of coverage. For a particular product received by a

particular user, "normally used" refers to a typical or common use

of that class of product, regardless of the status of the particular
user or of the way in which the particular user actually uses, or

expects or is expected to use, the product. A productis a

consumer product regardless of whether the product has

substantial commercial, industrial or non-consumer uses, unless
such uses represent the only significant mode of use of the
product.

"Installation Information” for a User Product means any methods,

procedures, authorization keys, or other information required to

install and execute modified versions of a covered work in that

User Product from a modified version of its Corresponding Source.

The information must suffice to ensure that the continued

functioning of the modified object code is in no case prevented or

interfered with solely because maodification has been made.

If you convey an object code work under this section in, or with, or

specifically for use in, a User Product, and the conveying occurs

as part of a transaction in which the right of possession and use of
the User Product is transferred to the recipient in perpetuity or for

a fixed term (regardless of how the transaction is characterized),

the Corresponding Source conveyed under this section must be

accompanied by the Installation Information. But this
requirement does not apply if neither you nor any third party
retains the ability to install modified object code on the User

Product (for example, the work has been installed in ROM).

The requirement to provide Installation Information does not

include a requirement to continue to provide support service,
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warranty, or updates for a work that has been modified or installed

by the recipient, or for the User Product in which it has been

modified or installed. Access to a network may be denied when

the modification itself materially and adversely affects the

operation of the network or violates the rules and protocols for

communication across the network.

Corresponding Source conveyed, and Installation Information

provided, in accord with this section must be in a format that is

publicly documented (and with an implementation available to the

public in source code form), and must require no special

password or key for unpacking, reading or copying.

Additional Terms.

"Additional permissions" are terms that supplement the terms of

this License by making exceptions from one or more of its

conditions. Additional permissions that are applicable to the entire

Program shall be treated as though they were included in this

License, to the extent that they are valid under applicable law. |If

additional permissions apply only to part of the Program, that part

may be used separately under those permissions, but the entire

Program remains governed by this License without regard to the

additional permissions.

When you convey a copy of a covered work, you may at your

option remove any additional permissions from that copy, or from

any part of it.  (Additional permissions may be written to require

their own removal in certain cases when you maodify the work.)

You may place additional permissions on material, added by you

to a covered work, for which you have or can give appropriate

copyright permission.

Notwithstanding any other provision of this License, for material

you add to a covered work, you may (if authorized by the

copyright holders of that material) supplement the terms of this

License with terms:

a) Disclaiming warranty or limiting liability differently from the
terms of sections 15 and 16 of this License; or

b) Requiring preservation of specified reasonable legal notices
or author attributions in that material or in the Appropriate
Legal Notices displayed by works containing it; or

¢) Prohibiting misrepresentation of the origin of that material, or
requiring that modified versions of such material be marked in
reasonable ways as different from the original version; or

d) Limiting the use for publicity purposes of names of licensors or
authors of the material; or

e) Declining to grant rights under trademark law for use of some
trade names, trademarks, or service marks; or

f) Requiring indemnification of licensors and authors of that
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material by anyone who conveys the material (or modified
versions of it) with contractual assumptions of liability to the
recipient, for any liability that these contractual assumptions
directly impose on those licensors and authors.
All other non-permissive additional terms are considered "further
restrictions" within the meaning of section 10. If the Program as
you received it, or any part of it, contains a notice stating that it is
governed by this License along with a term that is a further
restriction, you may remove that term. If a license document
contains a further restriction but permits relicensing or conveying
under this License, you may add to a covered work material
governed by the terms
of that license document, provided that the further restriction does
not survive such relicensing or conveying.
If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or a notice indicating
where to find the applicable terms.
Additional terms, permissive or non-permissive, may be stated in
the form of a separately written license, or stated as exceptions;
the above requirements apply either way.
Termination.
You may not propagate or modify a covered work except as
expressly provided under this License. Any attempt otherwise to
propagate or modify it is void, and will automatically terminate
your rights under this License (including any patent licenses
granted under the third paragraph of section 11).
However, if you cease all violation of this License, then your
license from a particular copyright holder is reinstated (a)
provisionally, unless and until the copyright holder explicitly and
finally terminates your license, and (b) permanently, if the
copyright holder fails to notify you of the violation by some
reasonable means prior to 60 days after the cessation.
Moreover, your license from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, this is the first time you
have received notice of violation of this License (for any work)
from that copyright holder, and you cure the violation prior to 30
days after your receipt of the notice.
Termination of your rights under this section does not terminate
the licenses of parties who have received copies or rights from
you under this License. If your rights have been terminated and
not permanently reinstated, you do not qualify to receive new
licenses for the same material under section 10.
Acceptance Not Required for Having Copies.
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You are not required to accept this License in order to receive or
run a copy of the Program. Ancillary propagation of a covered
work occurring solely as a consequence of using peer-to-peer
transmission to receive a copy likewise does not require
acceptance. However, nothing other than this License grants
you permission to propagate or modify any covered work. These
actions infringe copyright if you do not accept this License.
Therefore, by modifying or propagating a covered work, you
indicate your acceptance of this License to do so.

10. Automatic Licensing of Downstream Recipients.

11.

Each time you convey a covered work, the recipient automatically
receives a license from the original licensors, to run, modify and
propagate that work, subject to this License. You are not
responsible for enforcing compliance by third parties with this
License.

An "entity transaction" is a transaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations. If propagation of a
covered work results from an entity transaction, each party to that
transaction who receives a copy of the work also receives
whatever licenses to the work the party's predecessor in interest
had or could give under the previous paragraph, plus a right to
possession of the Corresponding Source of the work from the
predecessor in interest, if the predecessor has it or can get it with
reasonable efforts.

You may not impose any further restrictions on the exercise of the
rights granted or affirmed under this License. For example, you
may not impose a license fee, royalty, or other charge for exercise
of rights granted under this License, and you may not initiate
litigation (including a cross-claim or counterclaim in a lawsuit)
alleging that any patent claim is infringed by making, using, selling,
offering for sale, or importing the Program or any portion of it.
Patents.

A "contributor" is a copyright holder who authorizes use under this
License of the Program or a work on which the Program is based.
The work thus licensed is called the contributor's "contributor
version".

A contributor's "essential patent claims" are all patent claims
owned or controlled by the contributor, whether already acquired
or hereafter acquired, that would be infringed by some manner,
permitted by this License, of making, using, or selling its
contributor version, but do not include claims that would be
infringed only as a consequence of further modification of the
contributor version. For purposes of this definition, "control”
includes the right to grant patent sublicenses in a manner
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consistent with the requirements of this License.

Each contributor grants you a non-exclusive, worldwide,
royalty-free patent license under the contributor's essential patent
claims, to make, use, sell, offer for sale, import and otherwise run,
modify and propagate the contents of its contributor version.

In the following three paragraphs, a "patent license" is any
express agreement or commitment, however denominated, not to
enforce a patent (such as an express permission to practice a
patent or covenant not to sue for patent infringement). To
"grant" such a patent license to a party means to make such an
agreement or commitment not to enforce a patent against the
party.

If you convey a covered work, knowingly relying on a patent
license, and the Corresponding Source of the work is not
available for anyone to copy, free of charge and under the terms
of this License, through a publicly available network server or
other readily accessible means, then you must either (1) cause
the Corresponding Source to be so available, or (2) arrange to
deprive yourself of the benefit of the patent license for this
particular work, or (3) arrange, in a manner consistent with the
requirements of this License, to extend the patent license to
downstream recipients. "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying
the covered work in a country, or your recipient's use of the
covered work in a country, would infringe one or more identifiable
patents in that country that you have reason to believe are valid.
If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance
of, a covered work, and grant a patent license to some of the
parties receiving the covered work authorizing them to use,
propagate, modify or convey a specific copy of the covered work,
then the patent license you grant is automatically extended to all
recipients of the covered work and works based on it.

A patent license is "discriminatory" if it does not include within the
scope of its coverage, prohibits the exercise of, or is conditioned
on the non-exercise of one or more of the rights that are
specifically granted under this License. You may not convey a
covered work if you are a party to an arrangement with a third
party that is in the business of distributing software, under which
you make payment to the third party based on the extent of your
activity of conveying the work, and under which the third party
grants, to any of the parties who would receive the covered work
from you, a discriminatory patent license (a) in connection with
copies of the covered work conveyed by you (or copies made
from those copies), or (b) primarily for and in connection with
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12.

13.

14,

specific products or compilations that contain the covered work,
unless you entered into that arrangement, or that patent license
was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting
any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent law.

No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order,
agreement or otherwise) that contradict the conditions of this
License, they do not excuse you from the conditions of this
License. If you cannot convey a covered work so as to satisfy
simultaneously your obligations under this License and any other
pertinent obligations, then as a consequence you may not convey
itatall. For example, if you agree to terms that obligate you to
collect a royalty for further conveying from those to whom you
convey the Program, the only way you could satisfy both those
terms and this

License would be to refrain entirely from conveying the Program.
Use with the GNU Affero General Public License.
Notwithstanding any other provision of this License, you have
permission to link or combine any covered work with a work
licensed under version 3 of the GNU Affero General Public
License into a single combined work, and to convey the resulting
work. The terms of this License will continue to apply to the part
which is the covered work, but the special requirements of the
GNU Affero General Public License, section 13, concerning
interaction through a network will apply to the combination as
such.

Revised Versions of this License.

The Free Software Foundation may publish revised and/or new
versions of the GNU General Public License from time to time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.
Each version is given a distinguishing version number. If the
Program specifies that a certain numbered version of the GNU
General Public License "or any later version" applies to it, you
have the option of following the terms and conditions either of that
numbered version or of any later version published by the Free
Software Foundation. If the Program does not specify a version
number of the GNU General Public License, you may choose any
version ever published by the Free Software Foundation.

If the Program specifies that a proxy can decide which future
versions of the GNU General Public License can be used, that
proxy's public statement of acceptance of a version permanently
authorizes you to choose that version for the Program.
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Later license versions may give you additional or different
permissions. However, no additional obligations are imposed on
any author or copyright holder as a result of your choosing to
follow a later version.

Disclaimer of Warranty.

THERE IS NO WARRANTY FOR THE PROGRAM, TO THE
EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE
PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND
PERFORMANCE OF THE PROGRAM ISWITH YOU. SHOULD
THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE
COST OF ALL NECESSARY SERVICING, REPAIR OR
CORRECTION.

Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR
AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER,
OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL,
INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT
OF THE USE OR INABILITY TO USE THE PROGRAM
(INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA
BEING RENDERED INACCURATE OR LOSSES SUSTAINED
BY YOU OR THIRD PARTIES OR A FAILURE OF THE
PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of liability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local law that most closely
approximates an absolute waiver of all civil liability in connection
with the Program, unless a warranty or assumption of liability
accompanies a copy of the Program in return for a fee.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under
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these terms.
To do so, attach the following notices to the program. It is safest to
attach them to the start of each source file to most effectively state the
exclusion of warranty; and each file should have at least the
"copyright" line and a pointer to where the full notice is found.
<one line to give the program's name and a brief idea of what it
does.>
Copyright (C) <year> <name of author>

This program is free software: you can redistribute it and/or modify it
under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or (at
your option) any later version.

This program is distributed in the hope that it will be useful, but
WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE. See the GNU General Public License for more
details.

You should have received a copy of the GNU General Public
License along with this program. If not, see
<http://www.gnu.org/licenses/>.
Also add information on how to contact you by electronic and paper
mail.
If the program does terminal interaction, make it output a
shortnotice like this when it starts in an interactive mode:
<program> Copyright (C) <year> <name of author>
This program comes with ABSOLUTELY NO WARRANTY; for
details type "show w'.
This is free software, and you are welcome to redistribute it under
certain conditions; type “show c' for details.
The hypothetical commands “show w' and “show c¢' should show the
appropriate parts of the General Public License. Of course, your
program's commands might be different; for a GUI interface, you
would use an "about box".
You should also get your employer (if you work as a programmer) or
schooal, if any, to sign a "copyright disclaimer" for the program, if
necessary. For more information on this, and how to apply and follow
the GNU GPL, see <http://www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your
program into proprietary programs. If your program is a subroutine
library, you may consider it more useful to permit linking proprietary
applications with the library. If this is what you want to do, use the
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GNU Lesser General Public License instead of this License. But first,
please read
<http://www.gnu.org/philosophy/why-not-lgpl.htmI>.

GNU LESSER GENERAL PUBLIC LICENSE Version 2.1

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies of this
license document, but changing it is not allowed.

[This is the first released version of the Lesser GPL. It also counts
as the successor of the GNU Library Public License, version 2, hence
the version number 2.1.]

Preamble

The licenses for most software are designed to take away your
freedom to share and change it. By contrast, the GNU General
Public Licenses are intended to guarantee your freedom to share and
change free software--to make sure the software is free for all its
users.

This license, the Lesser General Public License, applies to some
specially designated software packages--typically libraries--of the
Free Software Foundation and other authors who decide to use it.
You can use it too, but we suggest you first think carefully about
whether this license or the ordinary General Public License is the
better strategy to use in any particular case, based on the
explanations below.

When we speak of free software, we are referring to freedom of use,
not price. Our General Public Licenses are designed to make sure
that you have the freedom to distribute copies of free software (and
charge for this service if you wish); that you receive source code or
can get it if you want it; that you can change the software and use
pieces of it in new free programs; and that you are informed that you
can do these things.

To protect your rights, we need to make restrictions that forbid
distributors to deny you these rights or to ask you to surrender these
rights. These restrictions translate to certain responsibilities for you
if you distribute copies of the library or if you modify it.

For example, if you distribute copies of the library, whether gratis or
for a fee, you must give the recipients all the rights that we gave you.
You must make sure that they, too, receive or can get the source
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code. If you link other code with the library, you must provide
complete object files to the recipients, so that they can relink them
with the library after making changes to the library and recompiling it.
And you must show them these terms so they know their rights.

We protect your rights with a two-step method: (1) we copyright the
library, and (2) we offer you this license, which gives you legal
permission to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear that there is
no warranty for the free library. Also, if the library is modified by
someone else and passed on, the recipients should know that what
they have is not the original version, so that the original author's
reputation will not be affected by problems that might be introduced
by others.

Finally, software patents pose a constant threat to the existence of
any free program. We wish to make sure that a company cannot
effectively restrict the users of a free program by obtaining a
restrictive license from a patent holder. Therefore, we insist that any
patent license obtained for a version of the library must be consistent
with the full freedom of use specified in this license.

Most GNU software, including some libraries, is covered by the
ordinary GNU General Public License. This license, the GNU
Lesser General Public License, applies to certain designated libraries,
and is quite different from the ordinary General Public License. We
use this license for certain libraries in order to permit linking those
libraries into non-free programs.

When a program is linked with a library, whether statically or using a
shared library, the combination of the two is legally speaking a
combined work, a derivative of the original library. The ordinary
General Public License therefore permits such linking only if the
entire combination fits its criteria of freedom. The Lesser General
Public License permits more lax criteria for linking other code with the
library.

We call this license the "Lesser" General Public License because it
does Less to protect the user's freedom than the ordinary General
Public License. It also provides other free software developers Less
of an advantage over competing non-free programs. These
disadvantages are the reason we use the ordinary General Public
License for many libraries. However, the Lesser license provides
advantages in certain special circumstances.

For example, on rare occasions, there may be a special need to
encourage the widest possible use of a certain library, so that it
becomes a de-facto standard. To achieve this, non-free programs
must be allowed to use the library. A more frequent case is that a
free library does the same job as widely used non-free libraries. In
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this case, there is little to gain by limiting the free library to free
software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free
programs enables a greater number of people to use a large body of
free software. For example, permission to use the GNU C Library in
non-free programs enables many more people to use the whole GNU
operating system, as well as its variant, the GNU/Linux operating
system.

Although the Lesser General Public License is Less protective of the
users' freedom, it does ensure that the user of a program that is
linked with the Library has the freedom and the wherewithal to run
that program using a modified version of the Library.

The precise terms and conditions for copying, distribution and
modification follow. Pay close attention to the difference between a
"work based on the library" and a "work that uses the library". The
former contains code derived from the library, whereas the latter must
be combined with the library in order to run.

GNU LESSER GENERAL PUBLIC LICENSE

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND

MODIFICATION

0. This License Agreement applies to any software library or other
program which contains a notice placed by the copyright holder or
other authorized party saying it may be distributed under the
terms of this Lesser General Public License (also called "this
License"). Each licensee is addressed as "you".
A "library" means a collection of software functions and/or data
prepared so as to be conveniently linked with application
programs (which use some of those functions and data) to form
executables.

The "Library", below, refers to any such software library or work
which has been distributed under these terms. A "work based on
the Library" means either the Library or any derivative work under
copyright law: that is to say, a work containing the Library or a
portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language. (Hereinafter, translation
is included without limitation in the term "modification”.)

"Source code" for a work means the preferred form of the work for
making modifications to it. For a library, complete source code
means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to
control compilation and installation of the library.

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
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running a program using the Library is not restricted, and output

from such a program is covered only if its contents constitute a

work based on the Library (independent of the use of the Library

in a tool for writing it). Whether that is true depends on what the

Library does and what the program that uses the Library does.

1. You may copy and distribute verbatim copies of the Library's
complete source code as you receive it, in any medium, provided
that you conspicuously and appropriately publish on each copy an
appropriate copyright notice and disclaimer of warranty; keep
intact all the notices that refer to this License and to the absence
of any warranty; and distribute a copy of this License along with
the Library.

You may charge a fee for the physical act of transferring a copy,

and you may at your option offer warranty protection in exchange

for a fee.

2. You may modify your copy or copies of the Library or any portion
of it, thus forming a work based on the Library, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) The modified work must itself be a software library.

b) You must cause the files modified to carry prominent notices
stating that you changed the files and the date of any change.

c) You must cause the whole of the work to be licensed at no
charge to all third parties under the terms of this License.

d) If afacility in the modified Library refers to a function or a table
of data to be supplied by an application program that uses the
facility, other than as an argument passed when the facility is
invoked, then you must make a good faith effort to ensure that,
in the event an application does not supply such function or
table, the facility still operates, and performs whatever part of
its purpose remains meaningful.

(For example, a function in a library to compute square roots
has a purpose that is entirely well-defined independent of the
application. Therefore, Subsection 2d requires that any
application-supplied function or table used by this function
must be optional: if the application does not supply it, the
square root function must still compute square roots.)

These requirements apply to the modified work as a whole.

If identifiable sections of that work are not derived from the
Library, and can be reasonably considered independent and
separate works in themselves, then this License, and its terms,
do not apply to those sections when you distribute them as
separate works. But when you distribute the same sections
as part of a whole which is a work based on the Library, the
distribution of the whole must be on the terms of this License,
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whose permissions for other licensees extend to the entire
whole, and thus to each and every part regardless of who
wrote it.

Thus, it is not the intent of this section to claim rights or
contest your rights to work written entirely by you; rather, the
intent is to exercise the right to control the distribution of
derivative or collective works based on the Library.

In addition, mere aggregation of another work not based on
the Library with the Library (or with a work based on the
Library) on a volume of a storage or distribution medium does
not bring the other work under the scope of this License.

3. You may opt to apply the terms of the ordinary GNU General
Public License instead of this License to a given copy of the
Library. To do this, you must alter all the notices that refer to this
License, so that they refer to the ordinary GNU General Public
License, version 2, instead of to this License. (If a newer version
than version 2 of the ordinary GNU General Public License has
appeared, then you can specify that version instead if you wish.)
Do not make any other change in these notices.

Once this change is made in a given copy, it is irreversible for that
copy, so the ordinary GNU General Public License applies to all
subsequent copies and derivative works made from that copy.
This option is useful when you wish to copy part of the code of the
Library into a program that is not a library.

4. You may copy and distribute the Library (or a portion or derivative
of it, under Section 2) in object code or executable form under the
terms of Sections 1 and 2 above provided that you accompany it
with the complete corresponding machine-readable source code,
which must be distributed under the terms of Sections 1 and 2
above on a medium customarily used for software interchange.

If distribution of object code is made by offering access to copy
from a designated place, then offering equivalent access to copy
the source code from the same place satisfies the requirement to
distribute the source code, even though third parties are not
compelled to copy the source along with the object code.

5. A program that contains no derivative of any portion of the Library,
but is designed to work with the Library by being compiled
orlinked with it, is called a "work that uses the Library". Such a
work, in isolation, is not a derivative work of the Library, and
therefore falls outside the scope of this License.

However, linking a "work that uses the Library" with the Library
creates an executable that is a derivative of the Library (because
it contains portions of the Library), rather than a "work that uses
the library". The executable is therefore covered by this License.
Section 6 states terms for distribution of such executables.
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When a "work that uses the Library" uses material from a header
file that is part of the Library, the object code for the work may be
a derivative work of the Library even though the source code is
not. Whether this is true is especially significant if the work can be
linked without the Library, or if the work is itself a library. The
threshold for this to be true is not precisely defined by law.

If such an object file uses only numerical parameters, data
structure layouts and accessors, and small macros and small
inline functions (ten lines or less in length), then the use of the
object file is unrestricted, regardless of whether it is legally a
derivative work. (Executables containing this object code plus
portions of the Library will still fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may
distribute the object code for the work under the terms of Section
6. Any executables containing that work also fall under Section
6,whether or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may also combine or
link a "work that uses the Library" with the Library to produce a
work containing portions of the Library, and distribute that work
under terms of your choice, provided that the terms permit
modification of the work for the customer's own use and reverse
engineering for debugging such modifications.

You must give prominent notice with each copy of the work that
the Library is used in it and that the Library and its use are
covered by this License. You must supply a copy of this License.
If the work during execution displays copyright notices, you must
include the copyright notice for the Library among them, as well
as a reference directing the user to the copy of this License.

Also, you must do one of these things:

a) Accompany the work with the complete corresponding
machine-readable source code for the Library including whatever
changes were used in the work (which must be distributed

under Sections 1 and 2 above); and, if the work is an
executable linked with the Library, with the complete
machine-readable "work that uses the Library", as object code
and/or source code, so that the user can modify the Library
and then relink to produce a modified executable containing
the modified Library. (It is understood that the user who
changes the contents of definitions files in the Library will not
necessarily be able to recompile the application to use the
modified definitions.)

b) Use a suitable shared library mechanism for linking with the
Library. A suitable mechanism is one that (1) uses at run
time a copy of the library already present on the user's
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computer system, rather than copying library functions into the
executable, and (2) will operate properly with a modified
version of the library, if the user installs one, as long as the
modified version is interface-compatible with the version that
the work was made with.

c) Accompany the work with a written offer, valid for at least
three years, to give the same user the materials specified in
Subsection 6a, above, for a charge no more than the cost of
performing this distribution.

d) If distribution of the work is made by offering access to copy
from a designated place, offer equivalent access to copy the
above specified materials from the same place.

e) Verify that the user has already received a copy of these
materials or that you have already sent this user a copy.

For an executable, the required form of the "work that uses the

Library" must include any data and utility programs needed for

reproducing the executable from it. However, as a special

exception, the materials to be distributed need not include
anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of
the operating system on which the executable runs, unless that
component itself accompanies the executable.

It may happen that this requirement contradicts the license

restrictions of other proprietary libraries that do not normally

accompany the operating system. Such a contradiction means
you cannot use both them and the Library together in an
executable that you distribute.

You may place library facilities that are a work based on the

Library side-by-side in a single library together with other library

facilities not covered by this License, and distribute such a

combined library, provided that the separate distribution of the

work based on the Library and of the other library facilities is
otherwise permitted, and provided that you do these two things:

a) Accompany the combined library with a copy of the same
work based on the Library, uncombined with any other library
facilities. This must be distributed under the terms of the
Sections above.

b) Give prominent notice with the combined library of the fact
that part of it is a work based on the Library, and explaining
where to find the accompanying uncombined form of the
same work.

You may not copy, modify, sublicense, link with, or distribute the

Library except as expressly provided under this License. Any

attempt otherwise to copy, modify, sublicense, link with, or

distribute the Library is void, and will automatically terminate your
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10.

11.

rights under this License. However, parties who have received
copies, or rights, from you under this License will not have their
licenses terminated so long as such parties remain in full
compliance.

You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to
modify or distribute the Library or its derivative works. These
actions are prohibited by law if you do not accept this License.
Therefore, by modifying or distributing the Library (or any work
based on the Library), you indicate your acceptance of this
License to do so, and all its terms and conditions for copying,
distributing or modifying the Library or works based on it.

Each time you redistribute the Library (or any work based on the
Library), the recipient automatically receives a license from the
original licensor to copy, distribute, link with or modify the Library
subject to these terms and conditions. You may not impose any
further restrictions on the recipients' exercise of the rights granted
herein. You are not responsible for enforcing compliance by third
parties with this License.

If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order,
agreement or otherwise) that contradict the conditions of this
License, they do not excuse you from the conditions of this
License. If you cannot distribute so as to satisfy simultaneously
your obligations under this License and any other pertinent
obligations, then as a consequence you may not distribute the
Library at all. For example, if a patent license would not permit
royalty-free redistribution of the Library by all those who receive
copies directly or indirectly through you, then the only way you
could satisfy both it and this License would be to refrain entirely
from distribution of the Library.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended
to apply, and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system which is
implemented by public license practices. Many people have
made generous contributions to the wide range of software
distributed through that system in reliance on consistent
application of that system; it is up to the author/donor to decide if
he or she is willing to distribute software through any other system
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and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed
to be a consequence of the rest of this License.

If the distribution and/or use of the Library is restricted in certain
countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Library under this
License may add an explicit geographical distribution limitation
excluding those countries, so that distribution is permitted only in
or among countries not thus excluded. In such case, this
License incorporates the limitation as if written in the body of this
License.

The Free Software Foundation may publish revised and/or new
versions of the Lesser General Public License from time to time.
Such new versions will be similar in spirit to the present version,
but may differ in detail to address new problems or concerns.
Each version is given a distinguishing version number. If the
Library specifies a version number of this License which applies to
it and "any later version", you have the option of following the
terms and conditions either of that version or of any later version
published by the Free Software Foundation. If the Library does
not specify a license version number, you may choose any
version ever published by the Free Software Foundation.

If you wish to incorporate parts of the Library into other free
programs whose distribution conditions are incompatible with
these, write to the author to ask for permission. For software
which is copyrighted by the Free Software Foundation, write to the
Free Software Foundation; we sometimes make exceptions for
this. Our decision will be guided by the two goals of preserving
the free status of all derivatives of our free software and of
promoting the sharing and reuse of software generally.

NO WARRANTY

BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE,
THERE IS NO WARRANTY FOR THE LIBRARY, TO THE
EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE LIBRARY
"AS I1S" WITHOUT WARRANTY OF ANY KIND, EITHER
EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK
AS TO THE QUALITY AND PERFORMANCE OF THE LIBRARY
ISWITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE,
YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR

7-63



7.12 Software License Information

AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER,
OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE
LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL,
SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA
OR DATA BEING RENDERED INACCURATE OR LOSSES
SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF
THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Libraries
If you develop a new library, and you want it to be of the greatest
possible use to the public, we recommend making it free software that
everyone can redistribute and change. You can do so by permitting
redistribution under these terms (or, alternatively, under the terms of
the ordinary General Public License).
To apply these terms, attach the following notices to the library. Itis
safest to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.
<one line to give the library's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>
This library is free software; you can redistribute it and/or modify it
under the terms of the GNU Lesser General Public License as
published by the Free Software Foundation; either version 2.1 of
the License, or (at your option) any later version.
This library is distributed in the hope that it will be useful, but
WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE. See the GNU
Lesser General Public License for more details.
You should have received a copy of the GNU Lesser General Public
License along with this library; if not, write to the Free Software
Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA
02111-1307 USA
Also add information on how to contact you by electronic and paper
mail.You should also get your employer (if you work as a
programmer) or your school, if any, to sign a "copyright disclaimer" for
the library, if necessary. Here is a sample; alter the names:
Yoyodyne, Inc., hereby disclaims all copyright interest in the library
“Frob' (a library for tweaking knobs) written by James Random
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Hacker.
<signature of Ty Coon>, 1 April 1990
Ty Coon, President of Vice

That's all there is to it!

GNU LESSER GENERAL PUBLIC LICENSE Version 3

GNU LESSER GENERAL PUBLIC LICENSE

Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this

license document, but changing it is not allowed.

This version of the GNU Lesser General Public License incorporates

the terms and conditions of version 3 of the GNU General Public

License, supplemented by the additional permissions listed below.

0. Additional Definitions.
As used herein, "this License" refers to version 3 of the GNU
Lesser General Public License, and the "GNU GPL" refers to
version 3 of the GNU General Public License.
"The Library" refers to a covered work governed by this License,
other than an Application or a Combined Work as defined below.
An "Application" is any work that makes use of an interface
provided by the Library, but which is not otherwise based on the
Library. Defining a subclass of a class defined by the Library is
deemed a mode of using an interface provided by the Library.
A "Combined Work" is a work produced by combining or linking
an Application with the Library. The particular version of the
Library with which the Combined Work was made is also called
the "Linked Version".
The "Minimal Corresponding Source" for a Combined Work
means the Corresponding Source for the Combined Work,
excluding any source code for portions of the Combined Work that,
considered in isolation, are based on the Application, and not on
the Linked Version.
The "Corresponding Application Code" for a Combined Work
means the object code and/or source code for the Application,
including any data and utility programs needed for reproducing
the Combined Work from the Application, but excluding the
System Libraries of the Combined Work.

1. Exception to Section 3 of the GNU GPL.
You may convey a covered work under sections 3 and 4 of this
License without being bound by section 3 of the GNU GPL.

2. Conveying Modified Versions.
If you modify a copy of the Library, and, in your modifications, a
facility refers to a function or data to be supplied by an Application
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that uses the facility (other than as an argument passed when the

facility is invoked), then you may convey a copy of the modified

version:

a) under this License, provided that you make a good faith effort
to ensure that, in the event an Application does not supply the
function or data, the facility still operates, and performs
whatever part of its purpose remains meaningful, or

b) under the GNU GPL, with none of the additional permissions
of this License applicable to that copy.

3. Object Code Incorporating Material from Library Header Files.
The object code form of an Application may incorporate material
from a header file that is part of the Library. You may convey
such object code under terms of your choice, provided that, if the
incorporated material is not limited to numerical parameters, data
structure layouts and accessors, or small macros, inline functions
and templates (ten or fewer lines in length), you do both of the
following:

a) Give prominent notice with each copy of the object code that
the Library is used in it and that the Library and its use are
covered by this License.

b) Accompany the object code with a copy of the GNU GPL and
this license document.

4. Combined Works.

You may convey a Combined Work under terms of your choice

that, taken together, effectively do not restrict modification of the

portions of the Library contained in the Combined Work and
reverse engineering for debugging such modifications, if you also
do each of the following:

a) Give prominent notice with each copy of the Combined Work
that the Library is used in it and that the Library and its use are
covered by this License.

b) Accompany the Combined Work with a copy of the GNU GPL
and this license document.

c) For a Combined Work that displays copyright notices during
execution, include the copyright notice for the Library among
these notices, as well as a reference directing the user to the
copies of the GNU GPL and this license document.

d) Do one of the following:

0) Convey the Minimal Corresponding Source under the
terms of this License, and the Corresponding Application
Code in a form suitable for, and under terms that permit,
the user to recombine or relink the Application with a
modified version of the Linked Version to produce a
modified Combined Work, in the manner specified by
section 6 of the GNU GPL for conveying Corresponding
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Source.

1) Use a suitable shared library mechanism for linking with
the Library. A suitable mechanism is one that (a) uses at
run time a copy of the Library already present on the
user's computer system, and (b) will operate properly with
a modified version of the Library that is
interface-compatible with the Linked Version.

e) Provide Installation Information, but only if you would
otherwise be required to provide such information under
section 6 of the GNU GPL, and only to the extent that such
information is necessary to install and execute a modified
version of the Combined Work produced by recombining or
relinking the Application with a modified version of the Linked
Version. (If you use option 4d0, the Installation Information
must accompany the Minimal Corresponding Source and
Corresponding Application Code. If you use option 4d1, you
must provide the Installation Information in the manner
specified by section 6 of the GNU GPL for conveying
Corresponding Source.)

5. Combined Libraries.

You may place library facilities that are a work based on the

Library side by side in a single library together with other library

facilities that are not Applications and are not covered by this

License, and convey such a combined library under terms of your

choice, if you do both of the following:

a) Accompany the combined library with a copy of the same
work based on the Library, uncombined with any other library
facilities, conveyed under the terms of this License.

b) Give prominent notice with the combined library that part of it
is a work based on the Library, and explaining where to find
the accompanying uncombined form of the same work.

6. Revised Versions of the GNU Lesser General Public License.
The Free Software Foundation may publish revised and/or new
versions of the GNU Lesser General Public License from time to
time. Such new versions will be similar in spirit to the present
version, but may differ in detail to address new problems or
concerns.

Each version is given a distinguishing version number. If the

Library as you received it specifies that a certain numbered

version of the GNU Lesser General Public License "or any later

version" applies to it, you have the option of following the terms
and conditions either of that published version or of any later
version published by the Free Software Foundation. If the Library
as you received it does not specify a version number of the GNU

Lesser General Public License, you may choose any version of

7-67



7.12 Software License Information

the GNU Lesser General Public License ever published by the
Free Software Foundation.

If the Library as you received it specifies that a proxy can decide
whether future versions of the GNU Lesser General Public
License shall apply, that proxy's public statement of acceptance of
any version is permanent authorization for you to choose that
version for the Library.

MIT License

Copyright (c) 2009-2011 TJ Holowaychuk <tj@vision-media.ca>
Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
'Software'), to deal in the Software without restriction, including
without limitation the rights to use, copy, maodify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED 'AS IS', WITHOUT WARRANTY OF
ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR
COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES
OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN
CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

Zlib License

(C) 1995-2004 Jean-loup Gailly and Mark Adler

This software is provided ‘as-is', without any express or implied

warranty. In no event will the authors be held liable for any damages

arising from the use of this software.

Permission is granted to anyone to use this software for any

purpose,including commercial applications, and to alter it and

redistribute itfreely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must
not claim that you wrote the original software. If you use this
software in a product, an acknowledgment in the product
documentation would be appreciated but is not required.

2. Altered source versions must be plainly marked as such, and
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must not be misrepresented as being the original software.
3. This notice may not be removed or altered from any source
distribution.
Jean-loup Gailly Mark Adler
jloup@gzip.org madler@alumni.caltech.edu



APPENDIX

Appendix A Operation Mechanism of Instrument
A.1 Optical Part

Fig. A-1 shows the optical part of the Hitachi UH5300
Spectrophotometer.

It uses the xenon (Xe) flash lamp. The white light emitted from the
lamp goes through the entrance slit and is separated into single color
lights by using the plane diffraction lattice (lattice constant 1200/mm,
blaze wavelength 250 nm, diffraction area 28 mm x 28 mm) of the
Czerny-Turner monochromator. The separated lights are screened by
the bandpass 1nm at the entrance slit and goes through the stray light
cut filter and reflected by the toroidal mirror and, then, branched into a
sample light and a reference light by the half mirror. Both the sample
light and the reference light penetrate samples in the sample
compartment and enter each detector. The sample light and the
reference light entered into detectors are converted into the electric
signals. The UH5300 Spectrophotometer is a double-beam
spectrophotometer, enabling to achieve highly stable measurement
values that any single-beam spectrophotometers cannot achieve.
The luminous flux size at the center of the 10mm cell is 8 mm in
height and 1 mm in width (the height from the bottom of the cell
installation to the center of the luminous flux is 10mm).

Diffraction

b re

lattice Reference
) cell
(.\' | [ 7 | Detector

reference
Half mirror side

|| Detector
on sample
side

Fig. A-1 Optical Part of Hitachi UH5300 Spectrophotometer
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A.2 Signal Processing/Control

Fig. A-2 shows the signal processing/control part. This system is
controlled by the operation panel. Light signals converted into electric
signals by detectors are, after amplified and A/D converted,
logarithmically transformed by the software into the ABS data. The
measurement results are displayed on the data display part or printed

out.

Spectroscope part

Half mirror

+

Measurement part

Lamp

Spectroscope

Detector on
[ﬂ monitor side

]

Sample

ﬁ

Detector on
” I sample side

1/O interface

Signal/data processing part

AD
converter

ﬁ}

=1

<>

Interface

Router

External output part X /
Tablet Printer
terminal

Fig. A-2 Signal Processing/Control
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Appendix B Absorptiometric Analysis

The spectrophotometer is used for the absorptiometric analysis of
liquid, solid and gas samples in the ultra-violet and visible lights.
Formula 1 can be established when the single-color light I,
penetrates the liquid layer with the concentration of the single
component sample ¢ and the length £ and the quantity of light is
reduced to I;. € is the ABS factor which is a constant to indicate how
much light the sample absorbs. t is the transmittance. The
transmissivity T is a value of the transmittance expressed in

percentage.
Lo 2t e, (Formula 1)
100-1 =T e (Formula 2)
1
Iog¥=e-c-£: A (Formula 3)

Formula 3 can be established when the common logarithm of the
reciprocal of the transmittance t is used. Formula 3 is called the
Bougue-Beer (Lambert- Beer) Law. A in Formula 3 is the absorbance
or Abs. The absorbance A is in proportion to the concentration c.
Therefore, you can use this proportional relation to perform gquantitative
analysis by comparing the absorbance of the standard liquid of known
concentration with that of the solvent of unknown concentration. The
U-5100 Ratio Beam Spectrophotometer can measure both the
transmissivity and the absorbance.

Please read the “JIS K 0115 (2004) ‘General rules for molecular
absorptiometric analysis™ before using the spectrophotometer for the

first time.
Single-color Transmitted
light I beam I,
—~ \
— Concentration of single

component sample ¢
Length of liquid layer ¢

Fig. B-1 Bougue-Beer (Lambert- Beer) Law
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Appendix C Advice on Using Spectrophotometer

(1) Selecting solvents
Take the following points fully into consideration in selecting
solvents to create samples:
¢ No or little absorption in the measurement wave length region
¢ No interaction with solutes
o Little volatility
Table C-1 shows the range of organic solvents used relatively
often. (See The Chemical Society of Japan “Experimental
Chemistry, Vol. 15, Analytical Chemistry, Vol. 1" for the detail.)
The wave length range of an organic solvent varies depending
on the grade. We recommend you to use solvents with the
spectrum analysis grade for the spectrophotometer.

Table C-1 Wave Length Range Used (marked with )
Wave length
200 nm 300 nm  Over 400 nm
Solvent | | |
Cyclohexane 20:0 Ll
220 nm
Ethanol I
220 nm
Methanol I
220 nm
Diethyl ether I
. 220 nm
Dioxane I
220 nm
n-hexane I
250 nm
Chloroform I
250 nm
Isopropyl alcohol I
. . 250 nm
Acetic acid I
270 nm
Ethyl acetate I
275 nm
Carbon tetrachloride I
280 nm
Benzene I
335 nm
2-butanone (methyl ethyl ketone) I

Acetone

Carbon disulfide

340 nm

380 nm
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(2) Special samples

Note that the Bougue-Beer (Lambert- Beer) Law in Appendix b
cannot be established by the following samples:

o Fluorescent samples

¢ Heavily turbid samples
To measure solid samples such as glass plate, etc., you have to
add the light energy loss ( r ) caused by the surface reflection on
the solid surface. It can be expressed by Formula 4. r varies
depending on the substance.

[£10 = 1O 5C7 [ cervrrrrrmmmmmnnnnnninninnnnnnneneiaeens (Formula 1)
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Appendix D Determination Coefficient for Calibration Curve
D.1 Calculation for Determination Coefficient

Use the following formula to calculate determination coefficient, etc.:

) A, Absorbance after measuring the standard
Abs A: Average value of absorbance after measuring the
standard
Az C.. Concentration on the calibration curve for A,
A, Cetan: Concentration of the standard
C: Average value of concentration on the calibration
curve for A,
N: No. of standard
A

C: C, GCj
Cstdl Cstdz Cstd3

Conc. —

Residual (difference) DIFF: DIFF, =C, —Cgq,

Relative residual (difference) RD: RDnzﬂxloo

A

A=

AH
N

Student t (t test): t, _ DR,

/ZDIFFZ
N-1

(6, -C) -3 (00 ~Cun)?
> [, ~cf

Correlation coefficient; R=

Determination coefficient: R, =(R)*
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D.2 Using Determination Coefficient

The determination coefficient shows the level of consistency between
measured standards and calibration curves created. Any value closer
to “1” indicates the consistency is good between the measured value
and the calibration curve while any value away from “1” indicates the
standard data need to be checked again or the calibration mode
needs to be changed.

An example of a determination coefficient on the calibration mode is

as follows:
1 X : Standard measurement point
Abs
x Calibration curve type is set to the linear
straight line:
x Determination coefficient < 1
Conc —
7
Abs Calibration curve type is set to the
quadratic curve:
Determination coefficient = 1
Conc —

In this example of the standard data, you can get a better result by
setting the calibration type to the quadratic curve. Determining the
calibration curve which used to be determined visually or by
experience can be made easier through quantification.
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Appendix E Detailed Rate Analysis Functions
E.1 Introduction

The rate analysis is used for the enzyme reaction analysis. This
analysis method is used in the clinical examination and biochemical
fields by drug makers and hospitals. The concentration is calculated
based on the change of data per unit of time by using computers and
the result is displayed on a screen or printed out.

E.2 Operation Method

Fig. E-1 shows the timing chart of the rate analysis. The data are
taken in after an initialization time is past after pressing the
Measurement button. The regression line is created based on these
measurement data by using the least squares method to calculate the
slope and the activity.

Abs Data: A0, Al, A2, A3,
Ad....

Td: Waiting time for
initialization

Tm: Measurement time

Tc: Sampling interval

Tt: Calculation time

\
Time
1 -
Start Tt
measurement
Tm
Fig. E-1

APPENDIX - 8



Create a regression line based on the measurement data by using the

least squares method to calculate the determination coefficient.
y=ax+b

where
2o BT s
ng_(zxi)% 2 i

xi: Time (s) for each data
yi: Absorbance for each data
n: No. of samples

a=

The determination coefficient CD is as follows:
(nzxiyi _inzyi)z
(HZX? —(in)zj(nZy? _(Zyi)z)

¢ Slope (Amount of change per minute)

a .
D, = o 60a (/min)

o Activity
Ci = k . ])1

e R (Corelation coefficient)
S R 5 05 1
BN DR

e R2 (Determination coefficient)

R=(CDY = DRSO RN
(“ZX?‘(ZXi)Z)(HZy?—( yi)zj

NOTE: When the range of the rate calculation differs from the range
of the actual measurement data, calculate by using the
measurement data of the range.
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Appendix F  Smoothing
F.1 Introduction

The following 3 smoothing methods are available for the UH5300:
e Savitsky-Golay smoothing
¢ Mean smoothing
¢ Median smoothing

See the following for the details:

F.2 Savitsky-Golay Smoothing

See the following reference documents for this method:
Gorry,P.A.;"General Least-Squares Smoothing and Differentiation by
the Convolution (Savitsky-Golay) Method”; Anal.Chem. 1990, 62,
570-573.

F.3 Mean Smoothing

Calculate the average value of the numerical values included in the
data point specified and set it to the central wave length.
Example: 7 data are smoothed once:

Calculate the average of 7 data and the average value
is set in the 598.5 nm  which is the central wave length
value when the 7 data from the 600.0 nm are used as
shown in the example below.
3 data on both sides of the spectrum disappear.

Collecting data
nm Abs  — Abs

600.0 0.6763 | -

599.5  0.6855 — -
599.0 0.7082 T — -
598.5 0.7385 = — 0.7538
598.0 0.7836 = 0.7901
5975 0.8242 — = 0.8367
597.0 08604 — 0.8904
596.5 0.9303 - 0.9513
596.0 1.0114 - —> 1.0176
5955 1.0846 - 1.0901
595.0 1.1649 -

5945  1.2472 -
594.0 1.3316
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When the even-numbered number of data point 2n is used,
calculate by the formula of “2n+1.” Therefore, when the data point is
set to 8, the result is the same as that when the data point is set to
9.

F.4 Median Smoothing

Calculate the average value of the numerical values included in the
data point specified and set it to the central wave length.
Example: 7 data are smoothed once:

Use the central value or the 4th smallest value when the
7 data are assorted in the order of smaller to larger. The
value is set in the 598.5 nm which is the central wave
length value when the 7 data are used from the 600.0
nm as shown in the example below.
3 data on both sides of the spectrum disappear

Collecting data
nm Abs Abs
600.0 0.6763 —
599.5  0.6855 — —

599.0 0.7082 — -

598.5 0.7385 — 0.7385
598.0 0.7836 — —> (.7836
5975 08242 — = > 0.8242
597.0 0.8604 = 0.8604
596.5 0.9303 — > 0.9303
596.0 1.0114 — —> 1.0114
595.5 1.0846 — 1.0846
595.0 1.1649 - 1.1649

594.5 1.2472 —
594.0 1.3316

When the even-numbered number of data point 2n is used,
calculate by the formula of “2n+1.” Therefore, when the data point is
set to 8, the result is the same as that when the data point is set to
9.
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