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Precautions for Safe Operation

UVmini-1240 is an ultraviolet visible spectrophotometer.

To operate the unit safe, strictly observe the following precautions,

1. Use only for the any purpose other than the above-mentioned types of analyses.

2. Follow Instruction Manual procedures, otherwise the instrument may not be used safely.

3. Observe all warnings and precautions.-

4. Do not disassemble or modify the unit without the express approval of an authorized Shimadzu

. representative.

5. For interndl repair of the product, contact your Shimadzu Representative.

MEANING OF CAUTION SIGNS

WARNING| Indicates a potentially hazardous situation which, if not avoided, could result in death,

serious injury or moderate injury.

CAUTION| Indicates a potentially hazardous situation which, if not avoided, may result in moinor

injury, or may result in machine damage.

NOTE Is used to emphasizes essential information.
SAFETY SYMBOLS

Followings are explanations of the safty symbols and their locations used in UVmini-1240.

~ Alternating current. (Backside)
I Supply On (On the power supply switch)
O Supply Off (On the power supply switch)
& Caution, Hot surfac;e (See next page for the location of the label)
A\

Caution, risk of electric shock (See next page for the location of the label)




Warning labels indicated on the unit

WARNING

High Temperature

Light source and light source chamber are very hot. When replacing the light source,

be sure to turn OFF the power and check that the light source is completely cooled.

Warning label f

Fig. 1 UVmini-1240

WARNING

Electric Shock

When replacing the fuse, be sure to turn OFF thew power and disconnect the power

supply cord.

Warning label :

Fig. 2 UVmini-1240
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Parts Inspection

This instrument is shipped with the following items. Upon opening the shipping container, confirm that all of

the listed parts are accounted for in your shipment.

9y
Table 1.1.1 Standard Contents %
Description Part No. Qty. Comments %
1 Spectrophotometer (One of the following) 1 é
For 100V to 120V sites 206-89175-92 2
For 220V to 240V sites 206-89175-38 E
2 Standard Accessories(One of the following) 1 g’-
For 100V to 120V sites 206-67099 =
For 220V to 240V sites 206-67099-01
2-1 AC Power Cord 071-60814-01 1 (for 100V to 120V)
or
071-60814-05 (for 220V to 240V)
2-2 Fuses 072-01652-22 2 4.0A (100V to 120V) |
or
072-01652-19 2.0A (220V to 240V)
3 Instruction Manual 206-94498 1

Fig. 1.1.1 Standard Contents

NOTE | A thin protective film has been applied to the surface of the keyboard. This film will

not be a hindrance if the keyboard is used with it in place, but if the film begins to peel

during use and makes the keyboard difficult to see, peel it entirely from the surface.
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Installation Site

In order to fully utilize the features of this instrument and to be able to use it for a long time in a stable
condition, please install it in a location that meets the following conditions.

Any deterioration in function or mechanical damage that occurs as the result of use in location that differs
from these conditions will not be covered by the warranty, even if they occur within the warranty period. Please

take care in advance.

® Room temperature during use of 15 to 35°C.

® Out of direct sunlight.

® No strong vibration, or continuous weak vibration.

® No strong magnetic fields or electromagnetic fields.

® Humidity of 45 to 80%. (If the room temperature is 30°C or higher, the relative humidity must be no more
than 70%.)

® No corrosive gases, or organic or inorganic gases with absorptivity in the ultraviolet range.

® Low ammounts of dust.

The dimensions of the UVmini-1240 are 416mmx379mmx274mm(WxDxH). The minmun floor space required
for installation is 600mmx480mm(WxD). In addition, do not place anything in front of the fan on the left side as
it may hinder ventilation.

The UVmini-1240 weighs 11kg. Install the unit on a flat surface that will support this weight.

1.2.1 Ventilation

When using organic solvent for samples, be sure to maintain sufficient ventilation.

1.2.2 Cleaning the Unit
Keep the main unit cover and the interior of the sample compartment clean for use. To clean them,
moisten a piece of soft cloth slightly with water or weak detergent. Avoid wiping the unit with too wet

cloth or dropping liquid inside the sample compartment.

Do not drop liquid such as water and organic solvent. Electrical failure or mechanical failure may be

caused.




Connecting Power

" 1.3.1 Power Supply

The power consumption of this instrument is 160VA. Please use a power supply with a capacity of

160V A or greater. The allowable voltage fluctuation range is 10%. If the voltage fluctuates more than

10%, please use a voltage stabilizer.

1.3.2 Ground
The power cord for this instrument is a 3-wire type which includes a ground wire,

Be sure to plug the power cord in the 3-wire type outlet for grounding.

If the electrical outlet is of the 2-wire type, be sure to ground the instrument from the earth terminal of the
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power cord.

1.3.83 Connecting the Power Cable |
(1) Check to see that the power switch on the unit is OFF (so that the O is pushed in). |
(2) Check that the power supply voltage indicated on the rear of unit.
(3) Insert the enclosed power cable into the power connector on the left side of the unit.
(4) Insert the power cable into the outlet.

(5) Turn ON the unit power switch.

The fuses are mounted inside.

POwER A ruee Tree 1
(160VA 50/80H7)  (1oo~taovian

=

Fig. 1.3.1 Power Supply Connector
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Turning ON Power and Initialization

When the power is turned ON, the spectrophotometer is checked and initialized according to the items shown
in the screen in Figure 1.4.1. The time required for this initialization is approximately 6 minutes if all of the
items are properly completed. Each item is initialized order. Then, when the initialization for that item is
properly completed, "OK" will appear. However, if any abnormality is detected, "NG" will appear. Please refer
to "11.2 Initialization and Error Display” in chapter 11 "Maintenance & Checking" regarding the content of the

checks performed for each item and the points to check if an error is indicated.

]
B

LST Initialize 0K

ROM Check 0K

RAM Check 0K

Filter Initialize 0K

WL Motor Org, 0K

Lanp Motor Org, 0K

WI Lanmp Eneragy 0K

0 Order Light 0K

D2 Lanp Energy 0K

WL Check(656,1nm) 0K

Boot Ver, 1.68 System Yer, 1,00

Fig. 1.4.1 Initialization screen

The following message will appear at the time Mode Selection screen is displayed when the unit is used for the
first time or the conditions to select a light source have been changed.

"Baseline data is invalid. Press [RETURN] key and go to Spectrum mode to correct baseline.”

This message disappears when the [ENTER] key or the [RETURN] key is pressed, but unless baseline correction
is performed, it appears every time the display returns to the Mode Selection screen. When performing measurement
with one wavelength such as the one in the Photometric mode, 0 Abs (100%) correction is performed by pressing
the [AUTOZERO] key. This makes measurement possible. However, it is recommended to perform baseline
correction once for the optimum O Abs correction. Perform the operation procedures from 1 to 9 described in the
next section (1.5.1). When turning ON power after that, the above message is not displayed as this baseline is
memorized.

During initialization after power-on, the sipper unit may occur due to an error, such as insufficient lamp
energy when,

¢ An inappropriately mounted flow cell prevents the light beam from going through the center of cell and
correctly entering the detector, or
e The beam is refracted by the remaining part of a sample in the cell.

When the unit occurs due to such an error, fill the flow cell with distilled water and turn on the unit power
again. During displaying the message to sip distilled water after "Filter initialize", press [ENTER] key. After that
distilled water can be sipped.

Generally, a dry flow cell allows contamination to adhere to the flow cell inner wall, consequently easily

creating bubbles. Therefore, after cleaning the flow cell, furn off the spectrophotometer power with the cell



Installation Function Check

Once installation is complete, check the function of the following items. In the event that a function(s) does

not fulfill the specification listed below due to a shock during shipment, immediately notify the nearest service

representative. g
-y
o
o
1.5.1 Baseline Flatness c
»
Procedure g'
Table 1.5.1 Procedure (Baseline Flatness) H
o
D
Step Operation, Monitor Display Key Operation o
1 Turn ON power (Let sit for 60 minutes after automatic S,
initialization)
2
Made Menu [ 500,00 0,00TAB
1.Photometric ‘
2.Spectrun
3.Quantitation
4,0ptional Program Pack
5.Utilities ;
[nput item No,,
[0 Card WMF1leTrns
Select "2. Spectrum” [2]
4 Set the measurement mode to "ABS" Enter [1] until
{Absorbance mode). "ABS" is displayed.
5 Set scan range to 1100 ~ 200nm [2][1][1][O][O][ENTER]
[2][0][0][ENTER]
6 Set photometric range to -0.01 ~ 0.01Abs. (31[-1{O1. TOlI1]
[ENTER][O][ .][O][1][ENTER]
7 Set scan speed to "Fast". [4][2 or V][ENTER]

* continued.



1.5 Installation Function Check

Step Operation, Monitor Display Key Operation

Spentr [1100.0n]  0,000A8

1.Meas, mode : ABS

2,4 range v 1100 nm o~ 200 nn
3.Rec, range ¢ -0.,01A ~ 0.01A
4,Scan speed . Fast

5.No, of scans : 1

6.Display mode : Sequential

00
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Input item No,(START to Meas,),

FazeGorrQE 1 LeCur v QR ap | Cupt IS avEar an

9 Perform baseline correction.(approx. 6 minutes) [F1]
10 | Start measurement. [START/STOP]
11
S pectrun 1100,0nd_ 0,000AR
0.014A ) "
(0,005 i/ .
Jdiv
-0,01A . e
200,0nm ( 100/div)  1100.0nm
2o ExtTranzylFilelury

12 | When baseline measurement restarts, press the [START/
STOP] key again. When you press the [RETURN] key,

the process will return to Step 8.

Normal Specification

Baseline flatness should be within +0.010Abs, not including shock noise.



1.5 Installation Function Check

1.5.2 Wavelength Accuracy

Measurement Procedure

Start from Step 4 of the "Baseline Flatness" procedure.

Table 1.5.2 Procedure (Wavelength Accuracy)

Step Operation, Monitor Display Key Operation
1 Set the measurement mode to "E". » Enter {1] until "E"
is displayed
2 Set the wavelength range to 660 ~ 650nm. [21[6][6][C][ENTER]
[6][S][O][ENTER]
3 Set the recording range to 0 ~ 150E [3I[OJENTER][11[S}{O]IENTER]
4 Set scan speed to "Very slow". [4][4 or VI[ENTER]
5 Set the gain to 3. [7T13IIENTER]}
6 Set the light source selection to the D2 lamp. [8][4 or V][ENTER]
7
spectrium [ 660,0nd 14 .5ER
1,Meas, mode : E
2. A range ¢ 660 nm ~ 650 nm
3.Rec, range 0F ~ 150
4,Scan speed ¢ Very Slow
5.No, of scans ¢ 1
6,Display mode ¢ Sequential
7.Gain : 3
8.Light source : D2 lamp
I
savParain
Start measurement. [START/STOP]
9
[660.0nd__13.5ER
150E | '
r
( 20’0 r
/div) |
|
gEL_~ A
650,0nm (  2/div) 660,0nm
Lo ExtTran:

os)
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1.5 Installation Function Check

Step

Operation, Monitor Display

Key Operation

10

Perform peak detection.

[F2]

11

Feak detection
Abscis,) E Abscis,) E
656,3 80,6

L Graph

12

Find the difference between the wavelength of the peak
found and 656.1nm. Within +1.0nm.

13

Return to the Parameter Setting screen,

[RETURN],[RETURN]

14

Set the wavelength range to 490 ~ 480nm.

[2][41[9][O][ENTER][4](8]
[O]JENTER]

15

Set the recording range to O ~ 30E.

[31{OI[ENTER][3][O][ENTER]

16

Spect i [490.0n__10.8ER

1.Meas, mode : E

2.4 range : 490 nm ~ 480 nm
3.Rec, range @ P ~ 30E
4.,5can speed : VYery Slouw

5.No, of scans ¢ 1

6, Display mode : Sequential

7.Gain 23

8.Light source : D2 lamp

Tnput item No, (START to Meas,),

RaseCorrlF 1L eCur vz ap 1 0upt

avFaran

17

Start measurement.

[START/STOP]

* continued.




1.5 Installation Function Check

Step Operation, Monitor Display Key Operation
18
Spectrun [ 49@.0%{ 10,8E8
30E ' ' '
r !
(5.0
Jdiv)
1
0E A , . .
480.0nn ( 2/div) 490,0nm
ExtTrans
19 | Perform peak detection. [F2]
20
Feak detection
Ahscis,| E Abscis,| E
486.1 17.9
I
21 Find the difference between the wavelength of the peak

found and 486.0nm. Within 1.0nm.

Normal Specification
Within +1.0nm
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Chapter 2 Construction
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Exterior View

2.1.1 Front and Top Views

0 Ny 0
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Fig. 2.1.1 Front and top views of UV-1601

@® LCD Unit
This displays the operation menus and measurement results, etc. This is a 320x240 dot resolution,
backlit LCD unit. You may adjust the contrast for optimum visibility.

@ Keyboard
This is the input component for giving operation commands and numeric values to the instrument.
See "2.3 Keyboard" for detailed instructions.

® Sample Compartment
This is the component in which the sample being measured is set. See "2.2 Sample Compartment”
for details.

@ Sample Compartment Set Screws (knurled thumbscrews).
These are screws for fastening the sample compartment unit.

(® IC Card Slot
This is the slot for inserting optional IC cards (Data Pack, Program Pack).

® Eject Button
This is the button to press on for pulling out a inserted IC card.



2.1 Exterior View

2.1.2 Rear Side View
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Fig. 2.1.2 Rear side view of UVmini-1240

® Power Switch
This is the switch for turning the unit ON/OFF.
ON : when I is pushed in.
OFF : when O is pushed in.
(@ Fuse Holder
Use two 4.0A fuses for the 100V to 120V range, two 2.0A fuses for the 220V to 240V range.
® AC Power Connector
Connect the enclosed AC power cable to supply power from an AC electrical outlet.
(@ RS-232C Connector
This is a standard RS-232C interface. This can be used to connect an optional printer or a computer
equipped with a standard RS-232C interface.
(® Attachment Connector (I/O 1)
This is the interface for connecting the optional " Auto Sample Changer (ASC-5)" or "Cell Positioner
(CPS-240A)" accessory.
(®  Attachment Connector (I/O 2)
This is the interface for connecting the optional "Sipper 160" accessory or "Syringe Sipper"
accessory.
(D Printer Connector (CENTRONICS)

This is the interface for connecting an optional printer.



Sample Compartment

@

@

®

———

VT

Fig. 2.2.1 Sample compartment

Cell Holder

The cell holder for the rectangular 10mm light path cells is mounted.

Cell Holder Set Screws

The cell holder can be easily removed by loosening the cell holder set screws.

Front Board, Sample Compartment

When using a flow cell, etc., holes are needed to pass tubing, etc. through. Therefore, this "Front
Board, Sample Compartment” can be removed and exchanged with different types of front panels.
(When mounting another front board, another sample compartment unit is required.)

Multi-cell Holder Drive Connector

This is the connector for driving the optional "Multi-cell Holder" accessory.
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Fig. 2.3.1 Keyboard

The keyboard is shown in Figure 2.3.1. The modes and settings in the various screens can be selected using

the number keys O through 9 or the function keys F1 through F4. When selecting modes or settings, it is not

necessary to press the ENTER key after you have pressed the number keys or function key. On the other hand,

when entering numeric values, such as wavelength settings orm display mode, etc., you must press the ENTER

key to confirm that value.

Each Key's function is described below.

@

@

START/STOP Key

This is the key for starting and stopping measurement once parameter setting has been completed.
AUTO ZERO Key

When you press this key, the current wavelength will automatically be set to 0Abs (100%T).
Make sure that prior to sample measurement a blank cuvette is placed in both sample and reference
sides.

GOTO WL Key

This is the key that is used to change the current wavelength.

ENTER Key

When you enter a value, press this key after the value to set the entering value.

CursorKeys (1 (-), D>, A, V)

Use these keys to select an item and to move the cursor in the LCD screen left or right. The left
cursor key can also be used to enter a negative (-) value when entering numeric values.
Function Keys (F1 through F4)

These are the keys corresponding to the functions that are displayed at the bottom of the LCD unit

Py



2.3 Keyboard

RETURN Key

Use this key to return to the one preceding screen from the current screen.

LCD CONT Key

Use this key to adjust contrast of the LCD display. Press the cursor keys(A or V) with this key
held down to change the contrast.

PRINT Key

Use this key to output a hard copy of the monitor screen.

Numeric Keys

Use these keys to enter numeric values.

CE Key

Use this key to clear a numeric value entry error. When you press this key, the numeric value

which has been entered will be cleared and then you may reenter the appropriate value.
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Light Source Compartment

Fig. 2.4.1 Light source compartment

HOT SURFACE

The light source and light source compartment both get very hot. To change a light source,

turn off the power and then change the light source only after checking to see than it had

cooled sufficiently.

@

&)

Deuterium Lamp (D2 Lamp)

This is the ultraviolet range (190nm to light source switch wavelength*) light source.

Tungsten Halogen Lamp (WI Lamp)

This is the visible & near infrared range (light source switch wavelength* to 1100nm) light source.

Light source switch wavelength
The light source switch can be set anywhere in the range from 295nm to 364nm in 1nm increments.

For details, refer to Chapter 8, "8.2 Setting Instrument Parameters”, <4. Light source>.



Chapter 3
Mode Selection and Shared
Operations
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Mode Selection Screen

After initialization is completed, the Mode Selection screen is displayed.

Indicates that this is the Mode Selection screen. Current wavelength and photometric value.

-mﬁm [550.0nn " 0.00248

1.Photometric
2.Spectrum

Mode — 3.Quantitation
4.,0ptional Program Pack

5.Utilities

T G S
_— | N\

Press when loading parameters which Press when excuting Data/ Press when spectrophotometer is being
have been stored in internal memory or program pack utilities. controlled by an external computer.
a data pack (optional).

Press when transferring a data file to a
PC using the optional PC software.

Fig. 3.1.1 Mode Selection screen

Enter an item number 1. through 5. to select that mode.

When you select the respective modes, the Parameter Configuration screen shown in "3.2 Overview

of Various Modes" will be displayed.
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3.1 Mode Selection Screen

3.1.1 Set Parameters [Params]/[F1]
In order to facilitate entering measurement parameters for each application, you can save the
measurement mode and measurement parameters in memory and then load them from the Mode
Selection screen. (Refer to "3.3.1 Save Parameters" about saving measurement parameters.)
Up to 16 sets of measurement parameters can be stored in the instrument memory, and if a data pack

(optional) is used, a total of 62 parameter sets can be stored.

When you select [Params], the parameter file list will be displayed.

=

o]

Q.

(1)

w

®

o TR |/ —62:Data pack B

5 1,SPDCTRUM 9, LPPMTEST |17,

> 2, 18.A 18,

2 3.PHB 11,44 119,

fg” 4 ,PHOGO08  12.AAA 120,

3 5.5P980608 13, 121,

S 5,07980608 14, 522.

] 7.TSPHPA 15, 123,

8 8.,PHO 16, 124,

o]

e | .

@ I I w
l

Set the file No. to be loaded. Delete a file.

Fig. 3.1.2 Parameter file list
Select [Set] and enter the file No. for the parameters to be loaded. The screen will switch to the
Parameters Configuration screen for the measurement mode stored in that file.

You can delete the file corresponding to the specified number after selecting [Delete].

You can also use the @@ keys to change the page displayed in the Parameter file list screen.



3.1 Mode Selection Screen

3.1.2 IC Card [IC Card)/[F2]
This displays the IC card utilities screen.

10 card utility
1.Data pack initialize
2.Data pack copy
3.Program pack check

4,0ption program area initialize

Input item No,,

Fig. 3.1.3 IC card utilities screen

There are 4 functions available for the optional IC cards (data pack and program pack).
<1. Data pack initialize>
This function is the equivalent of a disk format on a personal computer.

A data pack absolutely must be initialized before it is used.

Initializing a data pack that is in use will delete all of the information stored on it.

<2. Data pack copy>
This function copies the contents of one data pack to another data pack. Please note that the optional

program pack cannot be copied.

<3. Program pack check>
This is to check the contents of the program pack. The results of the title, mode No., version no. and
check sum (check for content errors) checks will be displayed.

<4. Option program area initialize>
This function is used for updating the version of the optional programs. The optional programs loaded

on the main unit will be deleted.

3.1.3 File Transfer [F3]
The screen will switch to the file fransfer mode screen. This mode is to transfer the data files and

parameters filesto an external computer. For the details, see Chapter 10 "File Transfer".

3.1.4 External Control [F4]
The spectrophotometer can be controlled by an external computer.

For the details, see Chapter 9 "PC Control."

=
o
Q
(]
w
°
o
(1}
=
o
=
)
=3
Q
72}
=
Y
=
1]
Q
@)
T
(1]
=
2
(o}
=]
(7]




=
o]
Q
(]
o
o
o
Q
=
(o]
=
]
=3
Q
1]
-2
)
=
o
Q
O
T
o
=
o
=,
(o]
3
("

Overview of Various Modes

When you select the various modes in the Mode Selection screen, their respective Parameters Configuration

screens will be displayed. The Parameter Configuration screen for each mode and an overview of

each are shown below.

Table 3.2.1 List of Parameter Configuration Screens

Item

Configuration Screen

Overview of Respective Mode

1.Photometric

Photowetric o
I
=00 nm
0000 AES
SuplCupt ISap MeasilSavEarai

Measures the absorbance or %
transmittance of a sample at a fixed

wavelength.

(See Chapter 4 Photometric)

2. Spectrum

[1100,0nd_0.000AB
1.Meas, mode : ABS

Spect

2.4 range 1100 nm ~ 190 nn
3.Rec, range 0,004 ~ 2.00A
4,Scan speed Medium

h.No, of scans @ 1
6.Display mode : Sequential

Input item No,(START to Meas,).
Bacelorr JEF 1T eCur v up 1 Cipt

mavParaw

Scans a wavelength range to
measure the absorbance and %
transmittance of a sample as a
function of wavelength.

Energy measurement of a lamp can

also be performed.

(See Chapter 5 Spectrum)




3.2 erview of Various Modes

Item

Configuration Screen

Overview of Respective Mode

3.Quantitation

Huantitatian [ 550.0n 0,008AB
1.Meas : 12X
A1= 550,0
2. Method: K-factor (C=KxABS+B)
K= 1.0000
B= 0.0000

3.No, of Meas, : 1
4,Unit 2 NO
5,Data print ¢ NO

Press START key for measurement,

I NETE ETLEE

SavParanm

Creates a calibration curve from a
standard sample and quantitates an
unknown sample.
Measurement methods are
® 1-wavelength method,
® 2-wavelength method,
® 3-wavelength method.
In addition, the following methods
are available for calibration curve
generation.
® K-factor method
® Single point calibration curve
method
® Multi-point calibration curve
method
(See Chapter 6 Quantitation)

4.0Optional
Program
Pack

Select this when using the optional
program pack.

(See Chapter 7 Optional Program
Pack)

5. Utilities

tilities z
1.Start program : Standard menu
?.Decimal display: Abs(3) Tx(1)
3.Light source : Auto-change  340nm
4,Data accum,tine: 0,1 sec
h,Clock set 2 07/Jul/98  18:26:54
6.Beep : ON
?’ . P r i n.t er : oot

( L.,margin = 8§ ) |ESC/P-24

1
8.Display off time:30min
Input 1tem No,,

This is the mode for setting and
changing the basic operating

parameters of the instrument.

(See Chapter 8 Utilities)
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Operations Shared by Modes

Operations which are shared by each measurement mode will be explained here. The Operations which are

unique to the various modes will be explained in the chapter on the respective mode.
3.3.1 Save Parameters [SavParam]
Photometric Parameter Configuration screen key

Spectrum Parameter Configuration screen key
Quantitation Parameter Configuration screen key

This is the function for saving measurement parameters for the current measurement mode in the

instrument memory or a data pack (optional). The stored parameters can be loaded using [Params].

When you select [SavParam], a parameter file list is displayed.

Faran tile list  |WESVSSIEUERNET S
1,SPDCTRUM 9 LPPMTEST |17,
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2, 10,4 118,
3,PHB 11,44 119,
4,PHI80608  12,AAA 120,
5,9P080608 13, 121,
5.0T080608 14, 122,
7.TSPHPA 15, 123,
3. PHOS 16. 124,

Fig. 3.3.1 Parameter file list

[NoTE]

Note that the measurement parameter of accessory is connected to sample compartment is not saved.

When you select [Save}/ @ key and enter the file No. in which the parameters are to be saved,

Character input screen will be displayed.



3.3 Operations Shared by Modes

Character input

jol:

BBCDEFGHIJKLMNOPGRSTUVWXYZ 0123456789-+_

f:: Max., § characters

Select characters, using <« m»key,

Fig. 3.3.2 Character input screen

Use the @@ keys to move the cursor to the character that you wish to enter and then press the
[ENTER] key to input the character. The characters 0 through 9 can be directly entered by pressing
the corresponding number key. (Up to 8 characters)

If you make a mistake entering a character, you can delete it with the [CE] key.
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The space between the Z and 0 (zero) is a "space” which can also be entered. However, a "space” can

not be placed at the front of a filename.

When you are finished entering and select [End}/ @ , the measurement parameters will be saved

to the file of the specified number under the filename which was entered.

3.3.2 Save Curve and Call Curve [SavCurve)/[CallCurv]
[SavCurve] is the function which saves spectrum data to a file.

Also, [CallCurv] is the function for loading to the screen curves which have been saved in a file.

Up to 6 curves can be saved in the instrument memory, while a total of 27 can be saved if an optional
data pack (optional) is used.

Of these, the data measured in the immediately preceding measurement are automatically saved in the
dedicated File No. 0 (zero) under the filename "Original", and data cannot be manually saved to this

file using [SavCurve].
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3.3 Operations Shared by Modes

When you select [SavCurve] or [CallCurv], a Curve file directory is displayed on the screen. Now,

if there are no measurement data from an immediately preceding measurement, the [Save] function

will not be displayed.
MXTESICICT ./ :Data pack g
e e ey | 0-0riginal 9. FIESTOL
in File No. 0 (zero) under 1 .PH9868 ]B.OF iginal
filename Original. 2 .SP986@8 1 1 . AAA
3.0T980608 12,
4,PTESH28 13.
5,0T0601 14,
L B _ b
7.5P0b 16
8,SPEC1111
Specify a file No. @ Save data. Copy data in one file to a Display a list of the contents
the data on screen. different file No. of each file.

Fig. 3.3.3 Curve file directory screen

The displayed page of the Curve file directory screen can be switched using the @@ keys.

[Load] (FL) key ;

This displays the data for the specified file No. on the screen.
If the data type (the vertical axis unit and measured mode are the same) and horizontal axis units
match, data can be overlaid on the same screen by consecutively entering file Nos.

When overlaying data, the vertical and horizontal axes for the initially displayed data will be displayed.

Since the files which are displayed on the curve file screen or the data file screen use the same area of

memory, exactly identical files will be displayed. Consequently, the data files for the various modes are

mixed together. Files of different modes cannot be displayed on screens of the measurement mode.




3.3 Operations Shared by Modes

(Save] @ key ;

This saves measured or processed data in memory areas No. 1 through 27.
When you press [Save], you will be instructed on the screen to enter a file No. When you enter a file

No. 1 through 27, the Character input screen will be displayed.

[l

Character tnput

BBCDEFGHI JKLMNOPQRSTUVWXYZ 0123456789-1_

E::] Max, 8 characters

Select characters, using < »key,

EETEE DN DN

Fig. 3.3.4 Character input screen

Use the @@ keys to move the cursor to the character that you wish to enter and then press the
[ENTER] key to input the character. The characters O through 9 can be directly entered by pressing
the corresponding number key. (Up to 8 characters)

If you make a mistake entering a character, you can delete it with the [CE] key.

The space between the Z and 0 (zero) is a "Space" which can also be entered. However, a " space” can

not be placed at the front of a filename.
When you are finished entering and select [End] , the measurement parameters will be saved to the file

of the specified number under the filename which was entered.

[Copy] (F3) key ;

You can copy data between file Nos. 0 through 27. Specify the copy source and copy destination file
Nos. as instructed on the screen. No. 0 can't be specified as the destination.

[Header] key ;

You can display the range of the horizontal axis (wavelength range) and the units thereof (nm) as well
as the units of the vertical axis (ABS, T%, E) in the list (Curve file list) so as to see the type of data
saved in each of the file Nos. O through 27.
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3.3 Operations Shared by Modes

3.3.3

Curve f1le list 1~27:Data pack L-Range of horizontal axis

No ) Nane /fUnit of horizontal axis *

0.0riginal 1100,0~ 190,0 nw™ ABS

1.PH088668 550,0 mn ABS
2.5P930008  500.0 ~ 480.0 nn ABS

3.0T950608 700.0 nn  ABS Messurement mods
4.PTES528 ©500.0 nn ABS

5,070661 70,0 nn  ABS

bab_ 200,077 430,0 nn_ ABS -

7.5P05 1169,6~ 1090,0nn~ ABS

8.SPEC1111  1100.0~ 190.0 nn ABS
I N N .

Fig. 3.3.5 Curve file list screen (Header)

*  The data for Photometrics or Quantitation will display the measured Wavelength.

File No. 0 "Original" ;

The most recently acquired data are automatically saved in the dedicated File No. 0 (zero) under the
filename "Original”.

The screen can be returned to the immediately preceding condition after file processing, such as display
or copy, have been performed by loading file No. 0.

Other data cannot be saved in file No. 0.

Data Management [DataFile]
Photometric Measurement screen @ key
Quantitation Measure Unknown Sample screen @ key

Numeric data tables, such as the photometric values and concentrations obtained in the Photometric
and Quantitation modes, can be saved to and loaded from the instrument memory or an data pack
(optional).

Up to 6 files of data tables can be saved in the instrument memory, while if an data pack (optional) is
also used, a total of 27 files can be saved.

In addition, the maximum quantity of data comprising the various data tables is 227 itms of data for
Photometric mode and 185 items of data for Quantitation mode.

Of these, the table data up to the immediately preceding measurement are automatically saved in the

dedicated File No. O (zero) under the filename "Original".



3.3 Operations Shared by Modes

The Data file list screen is displayed when you select [DataFile].

- | IRERICESI / 2/ Data pack I
acquired data are ——0.0riginal 9,FTESTO1
automatically saved File 1 PHQ88688 16.0r i g inal
No. 0 (zero) under ¢ ¢
filename Original. 2.5P980608 11,444
3.0T930608 12,
4 ,PTESH28 13. =
5,0T0601 14, 8
_ _G:IAI_ ________ _ 1 5 . g)
7,5P0% 16 o
8.SPEC1111 2
/ §
Load a data table to the Save the current Copy data in one file No. to Display a list of the contents ‘ g—’
screen. measurement data a different file No. . of each file. 1Y
table. 3
Q
. o O
Fig. 3.3.6 Data File List screen k'
2
The operation of each function is the same as [SavCurve] and [CallCurv]. %

Now, if there are no measurement data from the immediately preceding measurement, the [Save]

function is not displayed.
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Screen Copy and Data Printout

When the priter conafrmed to ESC/P or thermal printer HCP is installed, the UVmini-1240 can print out hard

copies of the screen or the measurement results. Connecting this printer makes the following 3 types of printouts

possible.

@

@

®

Hard copy of screen (Fig. 3.4.1)

Press the [PRINT] key to print a hard copy of the screen. Printing of date, function display, and printing
area can be selected by setting.

Print using function keys '

When a function key has a [Print Out] function, as in a mode such as Photometrics in which the measurement
results are recorded in table form, all of the tabular data will be printed out.

Print numeric data for

In modes in which the measurement results are obtained as numeric values, as each measurement is acquired

(as with Photometric) these measurements will automatically be printed.

The UVmini-1240 can be connected to a commercially available printer for personal computer that conforms
to the printer command ESC/P of EPSON. Connecting to the printer complied with ESC/P enables following
output in addition to the above mentioned three types of printouts. Both the ESC/P-24 and the ESC/P-9 are

compatible.

Print waveform

In the spectrum mode, it is possible to plot the waveform (spectrum) on A4 size paper when it is displayed
on the meusurement screen. It is half as large as A4 paper. Examples in each mode by the 24-pin printer are
displayed in Fig. 3.4.2.

By pressing the [PRINT] key while the waveform is being displayed, printing of the waveform or its hard

copying can be selected.

For the connection of the printer, refer to the "Appendix B Printer”.



3.4 Screen Copy and Data Printout

Spect i [1100,0nd " 0,041AB
E.OBA ————+t + + + 4 —

(0,500 | ]
/d1v)

199.6mm  ( 100/div) 1100.0nm
[ Zoon QM Peak JMExtTranc|lFileCury

Fig. 3.4.1 Hard copy of screen

=
o]
Q
o
'y
o
o
o
=
]
=
o
=
o
7]
=3
Q
=
[1]
Q
@)
o
o®
=
]
ool
o
=
"]

Al

B A B e N AR e o R )
.53’ i
.aof SRS ASSRSNOON NOO0 SRS NN 3 N .
! 1
[
r ]
r
r -
[ ( :
5[ / .
I /J \b/ : i
: \JAVAM ]
" A N

830.0 g900.0 1000.8 1100.0
WAVELENGTH [nm]

Fig. 3.4.2 Wavefrom print






Chapter 4 Photometric Mode

This is the fixed wavelength measurement mode. This measures the absorbance (ABS) or % transmittance
(T%) at a fixed wavelength.

By repeating a measurement, you can create and display a table of the measurement results.

It is also possible to quantitate the results by the K-factor method.

This is a simple quantitation method. A sample concentration C is expressed as C=K*ABS, and when the
value for K (K = Conc. of Std / absorbance of Std) is already known, you can enter the value for K and

measure the concentration of unknown samples.

Up to 227 items of data can be saved in one file.

4. 1 Measurement Parameter Configuration SCIEEI .....uieeveeieciviiiceerieciirini ettt srevnsmesseans 4-1
4.1.1 Set Wavelength ..., e 4-1
4.1.2 TTGo/ABS coovvrressssooeecversssssess s ssmnessssssssses s sssnssssssesssens SO 4-1
4.1.3 Sample Compartment Control [SmpICMPL] ..o, 4-1
4.1.4 Save Parameters [SavParam] .................. 4-1
4.1.5 Measurement Screen [SMPIMEas] c..coveeriiiiieniiiniiii e 4-2
4.1.6 Auto zeroing [AUTO ZERO] ...cccoiiiiiiiiiiinireiiiiencnrnieieieetcteecsesseesasseeesseesessesnns 4-3
4.1.7 Change Sample No. [SMPINO.] v 4-3
4.1.8 Quantitation by K-factor method [Factor K] ........cocccociininiiininicerccviienene 4-3

4, 2 Post-measurement PrOCESSING .......coveveeruirireririieniniiniieeneicciestseesstssse e ssassssnessnsnsssnssnens 4-4
4.2.1 Data Print and SCreen COPY .....ccoeeerriinrirnnosiiieeneosiiiesiiereossinssneessssssssssesessssssions 4-4
4.2.2 Data Management [DataFile] ........ccccocvininiiiiiiiiiiiin 4-4

4.2.3 Data Display [DataDisSp] ....coceeeveerereeentiieinrentercreccterereeeree et erese e esse s e 4-4
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Measurement Parameter Configuration Screen

When you select <1. Photometric> in the Mode Selection screen, the measurement parameter configuration

screen will be displayed.

Indicates that this is the
Photometric mode.

e —

— 5200 nn

Current photometric value. D . O O D ABS

AT ST S
_— / N\

Indicates current wavelength.—

Each time you press this, the Determine the sample module control Switch to the Press this to save the current
display switches between T%  parameters. When you press this Measurement measurement parameters.
(% transmittance) and ABS function, the screen switches to the screen.

(absorbance). Sample Control screen .

Fig. 4.1.1 Measurement parameter configuration screen

4.1.1 Set Wavelength
Use the [GOTO WL] key to set the wavelength.

4.1.2 [T%/ABS]

You can switch between the % transmittance mode (T%) and absorbance mode (ABS) each time you

press the [T%/ABS] key.

4.1.3 Sample Compartment Control [SmplCmpt]
Performs settings of the sample compartment.

The setting items include types of the sample compariment, number of cells, and operation condition

of the sipper.
For the details, see Appendix A "Sample Module (Multi-cell and Sipper Operation)."

4.1.4 Save Parameters [SavParam]

You can save the current measurement parameters to internal memory or to a data pack (optional).

(See 3.3.1 Save Parameters)
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4.1 Measurement Parameter Configuration Screen

4.1.5 Measurement Screen [SmplMeas]
Determine the parameters and then press the [SmplMeas] or [START/STOP] key to switch to then

measurement screen.
(At the same time that you press the [START/STOP] key, the first measurement will be performed.)

The method of assigning sample Nos. in the measurement screen in Figure 4.1.2 differs when a standard
sample compartment, Sipper 160 and syringe sipper (both options) are used, and when a multi-cell and

CPS-240 (all options) are used,

Sample No. Measured value Current wavelength and photometric Measured value multiplied
value by K-factor

-nw [550.0nd_0.0528 |

Sample Nh ABS KxABS ?ealsuredrr;jent results are
\ 1 ~N0.083 | 8.82527 isplayed here.

)
L

)
=2
o
[~d
o
3
o
[l
=
(1]
=
o
o
o

K= 10 ,G@[}——— Current factor value.

ﬂ”‘@m‘”{‘{“@

Press to change to the Enables you to save or recall Function for displaying Enter the factor for the
next sample No. measurement data. a data table. K-factor method.

Fig. 4.1.2(A) Photometric measurement screen
(for standard cell holder or when only one cell is being used)



4.1 Measurement Parameter Configuration Screen

Measurement// 2 -2 0,003 09,0293

repetitions

Cell No.

/

mm [550.0n_6.08378

Sanple No, ABS KxARS

1-6¢ | 0.003 | 0.0293
_2-1 1 0.003 | 0.6203

3 ] 0.003 | 0,031/
4 1 0,003 | 0,0317
5 | 0,003 | 0.,0305

2
2
2
2 0.003 | 0.0305

K = 10,000
llatakile

Datallizp

sipl N,

Fig. 4.1.2(B) Photometric measurement screen
(when up to 6 cells are occupied when using a multi-cell or CPS-240A)

4.1.6 Auto zeroing [AUTO ZERO]

When blank correction is necessary, set the blank sample and press the [AUTO ZERO] key before

measurement. The photometric value at this time will be set to 0ABS (100%).

4.1.7 Change Sample No. [Smpl No.]

4.1.8

You can reassign the number for the next sample being measured by prossing [Smpl No.] (F1) in the

measurement screen.

The sample number input range is 0 to 9999.

Quantitation by K-factor method [Factor K]

When the absorbance and concentration are directly proportional, this is a simple quantitation method
that calculates the concentration by multiplying the absorbance by a certain conversion factor K.

In the measurement screen, select [Factor K] and then enter the value for K from the keyboard as
instructed on the screen.

The current value for K is displayed in the lower-right of the screen. In addition, the value for factor
* absorbance =K * ABS is displayed in the right-hand column of the table.

In the transmittance mode, the value for factor K*T% is displayed in the right-hand column of the

table.

[NOTE]

When performing quantitation by the K-factor method, it is suggested that the measurement mode be set

to ABS (absorbance).
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Post-measurement Processing

4.2.1 Data Print and Screen Copy
When a printer (optional) is connected, the measurement results will be printed on the printer for every

measurement. At the same-time, the same data will be output to the RS-232C port.

No ABS K*ABS
1 0.082 0.8203
2 0.082 0.8203
3 0.082 0.8191
4 0.082 0.8191
5 0.082 0.8191
6 0.082 0.8203
7 0.082 0.8203
8 0.082 0.8203
9 0.082 0.8203

10 0.082 0.8215
11 0.082 0.8191

Fig. 4.2.1 Sample printout
You can also print a hard copy of the current screen on the printer by pressing the [PRINT] key.

4.2.2 Data Management [DataFile]
This function is for saving the measurement data to memory, or calling up data to the screen.

(See 3.3.3 Data Management [DataFile])

4.2.3 Data Display [DataDisp]
This function is for displaying a list of measurement data including the ones disappeared from the
screen. (When measurement is repeated, the data are scrolled up one after another leaving only up to
seven items of data of the latest measurements displayed on the screen.)

Using this function, it is also possible to print data list table or to delete data.



4.2 Post-measurement Processing

Data Dizp
Sample No, | ABS KkABS No. 1.

Data are displayed from

l

1 0,082 | 0,8203
2 0,082 | 0.8203
3 0,082 | 0.8191
4 0.082 | 0.8191
5 0,082 | 0.8191
b 0,082 | 0.8203
i 0,082 | 0,8203
8 0.082 | 0.8203

0

=2

I S

(*]

3
\ 8
Use this to delete data. Use this to print data as numeric data. ‘.3, |

=

o]

Q

o

Fig. 4.2.2 Data Display screen (Photometric mode)

Using the @ or @ key, each eight items of data can be scrolled at one time.

[Delete] @ key ;

This enables you to delete the entire numeric data table at once.

[PrintOut] (F2) key ;

This enables you to print all of the data as a numeric data table on the printer (optional). (The [PRINT]
key on the keyboard will give a hard copy of the screen currently being displayed.)

No ABS K*ABS
1 0.082 0.8203
2 0.082 0.8203
3 0.082 0.8191
4 0.082 0.8191
5 0.082 0.8191
6 0.082 0.8203
7 0.082 0.8203
8 0.082 0.8203
9 0.082 0.8203

10 0.082 0.8215
11 0.082 0.8191
12 0.082 0.8191
13 0.082 0.8191
14 0.082 0.8179

Fig. 4.2.3 Printer output (Photometric mode)



4.2 Post-measurement Processing

On this occasion, the same data is output to the RS-232C port. The output format of the data is the
same as the print output example shown in Fig. 4.2.3. At the end of each line, [CR](0Dh) and [LF]
(0Ah) codes are output. At the end of each data, [SB]J(1Ah) code is displayed.

The transfer specifications of the RS-232C are as follows.

Baud rate : 9600 bps

Data bit length 2 7

Stop bit |

Parity : Odd number (odd)
X parameter : None

For the connection cable, see Chapter 9, "9.1 Connecting to a PC."

The external transmission function comprises one-direction transmission of data from the UVmini-1240.

Data transmission is executed continuously in one direction at a speed which presumes that the data are
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being loaded to a PC. Data are output from the RS-232C port approximately every 20ms. While this
speed will be appropriate for most PCs, data may be lost with a slower PC. In addition, if you connect a
printer to the RS-232C interface and attempt to print the transmission data, all of the data may not be able

to be printed if the printer has a small internal buffer.




Chapter 5 Spectrum Mode

This is the mode in which spectral measurement is performed.
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There are three types of measurement available: ABS (absorbance), T% (% transmittance) and single beam

E (energy).
Measured specira can be saved to memory and be subjected to various data processing such as display scale

change and peak detection.

5.1 Measurement Parameter Configuration SCIEEN ........ccoveeveiivvecieninniesierienenenesieseesesisssesseenns 5-1
5.1.1 Setting Parameter IEEMS ...occoviiiiiiniiiiiiniircii ittt s eaesaennen 5-2
5.1.2 Baseline Correction [BaseCorr] ......... 54
5.1.3 Call Curve [CALICUIV] covviviiiiiieeiiecriicie et setesate e stresaresesseesesesrsasssassssessnesnssssaneon 54
5.1.4 Sample Compartment Control [SMPICMPL] .....ccoeivmmmirneiircerreceeneeereee e 5-4
5.1.5 Save Parameters [SAVPATAM] .. ..c.coovvviiviiiiiiteeereecieiree ettt s e b st ssees e sae e st smens 5-4
5.2 MEASUIEIIIENL ...cutvivieereeeeiitiirseretetesereseaeatereseereresretes e sesesensesesenetentaeessensasansieasesencassssseasesanes 5-5
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Measurement Parameter Configuration Screen

When you select <2. Spectrum> in the Mode Selection screen, the measurement parameter configuration
screen will be displayed.
The setting items of measurement parameter configuration screens differ slightly for the ABS (absorbance)

and T% (% transmittance) measurement modes (Fig. 5.1.1) and for the E (energy) measurement mode (Fig.

5.1.2).
Select absorbance (ABS), Shows that the instrument is in spectrum mode. Shows the current wavelength

% transmittance (T%) or and photometric value.
energy (E) measurement.

m m@@.ﬂnrﬂ [‘].UUAE—— Shews the status of light
Shows the wavelength source.
range over which the | .
spectrum will be measured. 1.Meas, node ¢ ABS
S0 range 1108 ~ 190 A o
Shows the vertical axis R . A A Shows how many times the ©
range when a spectrum is —+—3.Rec, range . @.0 ~ 2,00 | spectrum will be measured ®
displaycd., /4‘Scan speed : Mediun for the same sample for % |
P 5.Mo, of scans : 1 iﬁigg;mewTART““y g
Shows the scan speed. 6.Display mode : Sequential =
o]
Q.
(1)

Select whether to overlay
cach spectrum on the same

screen as they are measured
or to renew the screen, Input ltem NU (START to MEBS ) — 1 Indicates the operating

deleting the previously mode.
acquired data each time a
spectrum is measured. \

/

Perform baseline Call up data stored in internal Set parameters for the ~ Enables current measurement
correction. memory or a data pack. sample module, parameters to be saved.

Fig. 5.1.1 Measurement parameter configuration screen (ABS, T% modes)

Spectrium [ 600.0nd 85, 4ER

1,Meas, mode ¢ E
2.4 range ¢ 600 nm o~ 350 nn
3,Rec, range OE ~  39GE
4,Scan speed @ Medium
5.No, of scans ¢ 1
] ] » t
Set‘hega“\forth&________g.g1§ptau mode : ?equent1al
photometer amplifier. ,adin .
+ WD lawp

/////S.Light source

Input 1tem No, (START to Meas,),
FileCurvilsuplupt

SavParan

FBazelarr

Set the light source to be
used.

Fig. 5.1.2 Measurement parameter configuration screen (E mode)



5.1 Measurement Parameter Configuration Screen

5.1.1 Setting Parameter Iltems

Set the measurement parameter for each item using key dialogue.

<1. Meas. mode>

Successive selection of item number 1 cycles from ABS ->T% ->E. Simultaneously, the range in <3.

Rec. range> also cycles from ABS, T% to E.

<2. A range>
Set the range of the wavelength scan. Enter the scan starting and ending wavelength, in that order.

The wavelength input range is 190nm to 1100nm and the starting wavelength must be the longer

wavelength of the two.
The minimum scan range is 1nm.

(Scan start wavelength) - (Scan end wavelength) >= Inm

<3. Rec. range>
Set the range for the vertical axis during spectrum recording. Input ranges
ABS : +£3.99A
T% : £399%
E : = 399E
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<4. Scan speed>
The following 5 wavelength scanning speed levels are available.

1. Very Fast

2. Fast

3. Medium

4. Slow

5. Very Slow
Selecting the scan speed substantially means selecting the data sampling interval. The faster the speed,
the wider the sampling interval becomes making the data points less. As a result, shorter time is required
for scanning.
However, when the scan range is set wide, due to the limit of the memory capacity to store data (within
1,000 data points), the sampling interval becomes wide even when selecting low speed, leaving the
scan speed not varied very much from that in the case of high speed.

(See 5.4 Scanning Speed and Data Sampling Interval)



5.1 Measurement Parameter Configuration Screen

<5. No. of scans>
Set the number of times a scan will be repeated.

If this is set to 2 or more times, the interval setting will be displayed with the scanning repetitions on

the same display line.

Spectr i [ 600,0nd0.0DD0AE
1.Meas, mode : ABS ‘ ‘ ,
2, A range 660 nm ~ 350 nm G e

0,004 ~ 2.BUA /number of repetitions is
4.,5can speed Medium /// set to 2 or more.

. No, of scans 10 Scan Int: 20sec

6.Display made : Qverlay

3.Rec, range

+s ve 4 4

Input item No, (START to Meas.).

Bazelorr WE1Lelur v IM-upCoupt BRSavParan

72
C
®
(1]
[
-
c
3
=
0
Q
(]

Fig. 4.3 Parameter Configuration screen with scan interval displayed

When you press the [START/STOP] key once, measurement will be repeated only the set number of
times. The scan interval is the time from the scan starting time to the next starting time.

If the time required for the actual scan is longer than the set time for the scan interval, the next scan will
be performed without any wait time.

On this occasion, the cycle of the parameter is changed to the time actually required.

If the set scan interval time is longer than the time required for the actual scan, the next scan will start
after waiting the amount of time equal to the difference between the two times. During the wait time,

the number of remaining scan repetitions and the remaining wait time will be displayed.

<6. Display mode>
This parameter will toggle between Sequential<->Overlay each time this item is selected.
Sequential; The screen is renewed for each scan and only the spectrum from that measurement is
displayed.
Overlay;  The spectrum display for each scan is left as it is so that multiple spectra are overlaid in

the display. If the No. of scans is set to 2 or more, each spectrum will be overlaid on the

preceding spectra.

<7. Gain> (E mode only)

This will be displayed only in the E (energy) mode.
This sets the gain for the photometer amplifier so that measurement can be performed without saturation

of the energy curve.
The minimum setting is 1 and the maximum is 6. Sensitivity is increased by approximately 4 times
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5.1 Measurement Parameter Configuration Screen

<8. Light Source> (E mode only)

51.2

5.1.3

5.1.4

51.5

This will be displayed only in the E (energy) mode

Select the light source when performing energy measurement. Measurement will be performed using
the light source selected here, regardless of the setting of light source selected in the utilities mode.
WI lamp: The light source is set to the tungsten iodine lamp.

D2 lamp: The light source is set to the deuterium lamp.

OFF: Turns OFF both the WI and D2 lamps. The light source mirror position is not determined.

Baseline Correction [BaseCorr]

This allows you to set a blank sample and correct the baseline under the measurement parameters

which have been set.
To abort correction, press the [START/STOP] key.

Call Curve [CallCurv]

This allows you to recall data which have been stored in the instrument memory or a data pack (optional)

to the screen.
(See 3.3.2 Save Curve and Call Curve [SavCurve]/[CallCurv])

Sample Compartment Control [SmplCmpt]
Perform the settings for the sample compartment.
The setting items include type of the sample compartment, number of cells, and operation condition of

the sipper.
For the details, see Appendix A, "Sample Module (Multi-cell and Sipper Operation).”

Save Parameters [SavParam]

You can save the current measurement parameters to the instrument memory or a data pack card
(option).

(See 3.3.1 Save Parameters [SavParam])



Measurement

Once you have determined the parameters and press the [START/STOP] key, the display will switch to the
measurement screen and measurement will begin. The measurement screen at the end of measurement be similar

to that shown in Figure 5.2.1.

Spectri [ 800.0ni_1,047A8

(0,500
/div) |
W
8,004 , T
460,6nm  ( 106/7div)  900,0nm 9
<
3
F E E g
o
o
\ 8
Enables you to change Detects and displays peaks and Transmits the data to an  Enables you to save the
the ranges on the vertical valleys. external computer, etc. spectrum to memory,

and horizontal axes.

Fig. 5.2.1 Measurement screen

Press the [START/STOP] key again to interrupt measurement.

The measurement results can be output to the prinier (optional) as a hard copy of the screen by pressing

the [PRINT] key. When connected to a printer conforming to the ESC/P, it is possible not only to print a hard
copy but to plot the spectrum in a half size of A4 paper. (Waveform printing)

Pressing the [RETURN] key returns the display to the measurement parameter configuration screen. On this
occasion, in order to display the measurement data again, specify "0: Original” by [CallCurv] on the parameter
configuration screen.

However, please note that only the data measured last time is displayed where the overlaying measurement is

being performed, even though the above operation is made.
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Post-measurement Processing

After measurement is completed, you can perform the following types of data processing.

5.3.1 Read Cursor

5.3.2

You can read the photometric value at any wavelength on the spectrum using the cursor.

Cursor position Photometric value read

R T R T BRI When the cursor is
bpectr i [EENTTIN AR displayed, this frame is
2,504 ' ' ’ highlighted.

——1T—— Cursor

0,004

400.0mm  ( 108/div)  900,0mm
oo ExtTrans

Fig. 5.3.1 Read cursor screen

In a screen in which a spectrum. is being displayed, the cursor will be displayed when you press a
cursor key (@@). Hold the cursor key down to move the cursor quickly. At the same time, The
frame at the top-right of the screen which normally displays the current wavelength and data will be
highlighted and the wavelength and photometric value at the cursor position can be read.

Press any key except for a cursor key @@ and the [PRINT] key to make the cursor disappear.
When Rec. mode is Overlay, the wavelength and photometric value at the cursor position will be

displayed for the most recently displayed curve.

Enlarge/Reduce [Zoom]
You can enlarge and reduce the spectrum by changing the ranges of the vertical and horizontal axes of
the displayed spectrum.

(Enlargement is available for the horizontal axis only.)

Select [Zoom] and enter the values for the vertical axis maximum and minimum and horizontal axis
minimum and maximum, in that order, to change the ranges on the vertical and horizontal axes.

If you press the @@ keys while entering horizontal axis values, the cursor will be displayed,
enabling data values to be read directly from the curve. Press [Enter] while the cursor is displayed and
the value of the point on the horizontal axis on which the cursor is resting at that time will become the

entered value.



5.3 Post-measurement Processing

Spectrum screen
Spectrum [300.0n]_ 1,040A8 Select [Zoom]
2,504 ' ' ’
T.
(A)
(6.500 1
Jdiv) 1
0,004 > .
400,0nn ( 100/div)  800,0nm
Lo ExtTrang '
w |
Zoom % |
Q
EGTITN  (600.0n (0468 | Dypecvoee le 3
1,004 T T axis and the 4007550nm =
range on the horizontal g_
axis in (A) is zoomed. )
(B) |
(6,200 |
/div) |
1
0,004 e X
400.0nm ( 2@/d1V) 550.0nn PSaves the data in (B).

Restores the display to the original data (A).

(A) Spectrum screen
(B) Zoomed screen
Fig. 5.3.2 Zoom function

Select [Restore] to return the zoomed data to the original data.

Even if you execute [Zoom] again, [Restore] will return to the (A) display.

You can save the data resulting from the [Zoom] by selecting [SavCurve] in the (B) display (see 3.3.2

Save Curve and Call Curve).
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5.3 Post-measurement Processing

[NOTE]

screen.

1) If curves are overlaid on the screen using the [CallCurv] function, a [Zoom] will be executed only

on the data which were displayed on the screen first, and the other data will be deleted from the

2) When measurement results have been overlaid, a [Zoom] command will be executed on the most

recently acquired data; all other data will be deleted.

5.3.3 Peak detection

This detects the peaks or valleys in the curve data and displays a list of the results. When selecting

[Peak] or [Valley], the peak table shown in Fig. 5.3.3 is changed over. Up to 20 peaks, valleys can be

detected.

Feak detection
Abscis,| ABS

Abscis,| ABS

748,51 1,226
684.5 | 0.167
629.5 | 0.090
586.0 | 2.01%
574,95 | 1.836
529,5 | 0.608
513,51 0.392
479,5 | 0,382
441,51 0,362

I B

(Peak table)

Fig. 5.3.3 Peak detection (Peak table)

Feakalley Graph

2,504

(9,500 |
/div) |

0.004

400.0m

(1007div)  860.0mm
BN BN EETE KT

|_—Peak/valley mark

(Peak/valley marks)

Fig. 5.3.4 Peak detection screen

When selecting [Graph] in the Peak detection screen, the curve data with the mark indicating peaks

and valleys will be displayed. When you press the [RETURN] key on the Peak detection screen, the

1tm e meanl Aatartimm (vxithattt mmark-) vuwiill e diennlaved



5.3 Post-measurement Processing

5.3.4 External Transmission [ExtTrans]
The spectrum data can be transferred to external devices such as computer via RS-232C port. This is
used when saving data on a PC and the like.
The data is output from the long wavelength side with the wavelength and its measurement values
arranged in pair.

The data format is as follows.

Absorption: 72777.7. [ ][ ] SX.XXXY[CR][LF]
Other than absorption:  ZZZZ.Z [ [ ] SXXX XY[CR][LF]

Z is wavelength, X and Y are measurement values, and [] is a space code. S indicates the codes of a

"o

measurement value. When it is negative, "-" is output and when it is positive or 0, a space code is
output. Y is output only when the number of data display digit is set to Abs (4) T%(2) in the Utilities
mode. Either of [CR](0Dh) or [LF](0Ah) is output for each data pair.

[SB](1Ah) is output at the end of each data.

The transfer specifications of the RS-232C are as follows.

Baud rate : 9600 bps

Data bit length  : 7

Stop bit 01

Parity : Odd number (odd)
X parameter : None

For the connection cable, see Chapter 9, "9.1 Connecting to a PC."

The external transmission function comprises one-direction fransmission of data from theUVmini-1240.
Data transmission is executed continuously in one direction at a speed which presumes that the data are
being loaded to a PC. Data are output from the RS-232C port approximately every 20ms. While this
speed will be appropriate for most PCs, data may be lost with a slower PC. In addition, if you connect a
printer to the RS-232C interface and attempt to print the transmission data, all of the data may not be able

to be printed if the printer has a small internal buffer.
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5.3 Post-measurement Processing

5.3.5 Save Curve [SavCurve]
This enables you to save the spectrum data to the instrument memory or a data pack (optional).

(See 3.3.2 Save Curve [SavCurve])

5.3.6 Waveform printing
Waveform printing functions when printer selection is set to the ESC/P-24 or the ESC/P-9, and the
printer compatible to the printer command ESC/P is connected.
When spectrum is displayed on the measurement screen, its waveform can be plotted on A4 size paper.
The size is half of the A4 size paper. An output example is shown in Fig.3.4.2. The example was

output by a 24-pin printer. Waveform printing or its hard copying can be selected by pressing the

[PRINT] key while the waveform is being displayed.

Select waveform printing using the @ or @ key and press the [ENTER] key.

The grid for the output data can be selected among the following four grids. Select the one you desire
using the @ or @ key and press the [ENTER] key.

The waveform to be printed by the waveform printing is either the data of the latest measurement or

the data that has been initially called by Call Curve (Save Curve.) When more than one waveform is
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displayed by overlapping, the one which has been measured last will be printed.



Scanning Speed and Data Sampling Interval

The data sampling interval is determined by the set scanning speed and the scanning wavelength range.

According to these two setting conditions, the data sampling interval is determined as shown in Table 5.4.1.

Table 5.4.1 Data Sampling Interval

Scan range
(Start wavelength to end wavelength) [mm]
Less than 100nm | Less than 200 nm | Less than 500 nm | 500 nm or more

Very Slow 0.1 i 0.2 0.5 1.0

g Slow 0.2 0.5 1.0

% Medium 0.5 1.0
& Fast 1.0
Very Fast 20

The wider the data sampling interval is, the less the obtained data point becomes, which substantially makes

the scan speed faster.

Another condition relating to the scan speed is the value for the data accumulation time set in the Utilities
mode of the main unit. The longer the data accumulation time is set, the noise becomes less in the data to be
obtained. However, this requires more time to obtain data and as a result, scan speed decreases. The scan speed

becomes almost as follows according to the set values of the data sampling interval and the data accumulation

time. (Table 5.4.2)

Table 6.4.2 Scan speed [nm/min.]

Set values of the data accumulation time [sec]
0.05 0.1 0.2
Data sampling 20 1400 800 480
interval [nm] 1.0 700 400 240
0.5 350 200 120
0.2 140 80 48
0.1 70 40 24

When setting of the data accumulation time is changed, baseline correction must be performed again.
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Quantitation Mode

This is the mode in which unknown samples are quantitated by creating a calibration curve from standard
samples. The following 3 types of quantitation are avajlable depending on the number of wavelengths used in

the measurement method:

* One-wavelength method
* Two-wavelength method

* Three-wavelength method

The two/three-wavelength methods create the calibration curve and measure the unknown sample using several
wavelengths. These are effective in eliminating the effects of dispersion due to interfering components and
contaminants and in correcting "floating” of the baseline due to bubbles. For more details, see "6.4 Two/Three-
wavelength Quantitation Method".

The following 3 methods are available for creating calibration curves.

* K-factor (C=K*ABS+B) method
* Single point calibration curve method

¢ Multi-point calibration curve method

The K-factor method is one in which you manually enter the factors K and B for the calibration curve.

The Single point method is one in which the calibration curve is created by measuring a single standard
sample.

The multi-point method is one in which the calibration curve is created by measuring multiple (up to 10)
standard samples. The multi-point method will not only create a straight line, but can also generate 2nd and 3rd
order curve fits of the data.

The quantitated data can be saved to memory or a data pack (optional). Up to 185 data can be saved per file.
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Measurement Parameter Configuration Screen

When you select <3. Quantitation> in the mode selection screen, the measurement parameters configuration

screen in Figure 6.1.1 will be displayed.

Shows the current wavelength
and photometric value.

Shows that the instrument
is in the quantitation mode.

Shows which of the 3
measurement methods is
being used.

Shows the wavelength—|
being measured.

Shows the number of
times a measurement ~~__ |
will be repeated.

Shows the concentration —

units of the samples.

Shows if measurement is ——
possible (calibration
curve has been created)
or if a calibration curve

/
—rE
S~1,Meas : 12
T X1- 59.0 /

2 Method: K-factor (C=KxABS+B)

K= 1,0000 ———ou__
B= 0,0000

Shows which of the 3
L—" quantitation methods is
being used.

Shows the calibration
curve factors, the
—— concentration/absorbance
of the standard sample, or
the number of standard
samples. The data
displayed changes
depending on the
quantitation method used.

Shows whether or not the
data will be printed for
each measurement.

must be created.

~~3,No, of Meas, : 1
-4, Un1t . NO
5,Data print  : NO
——Press START key for measurenent,
Set the sample module Switch to the measurement Save

parameters. screen.

measurement parameters,

including the calibration curve

equation.
Fig.6.1.1 Measurement parameter configuration screen

6.1.1 Measuremen Parameters

Set the various measurement parameter items in a dialogue format. Select the parameter to be set by entering the item

number.
<1. Meas.> (Me

asurement method)

The measurement method selection screen is shown in Figure 6.1.2.

Measurement
1. 11

2, 24

3. 34

Input 1tem No..

Fig.6.1.2 Measurement method selection screen

Select the measurement method from the following 3 types and then enter the measurement

wavelength as instructed on the screen.

12

EFnter measii

rement wavelensth A 1.



6.1 Measurement Parameter Configuration Screen

2 A
Enter measurement wavelengths A ; and A 2. A and A > will be set in the order they were entered.
(See 6.4 Two/Three-wavelength Quantitation Method)

34
Enter measurement wavelengths A1, Az2and As. A1, L2 and A s will be sorted automatically in the
order of A 1> A 2> A3 after they were entered.

(See 6.4 Two/Three-wavelength Quantitation Method)

<2. Method> (Quantitation method) ... (Create calibration curve)
The quantitation method can be selected from 3 methods, as shown in the screen in Figure 6.1.3, If
you select single point calibration curve or multi-point calibration curve, create the calibration curve

before measuring the unknown sample.

Calibration wethod
1, K-factor (C=KxABStB)
2, 1 point calib,
3. Multi-point calib,

O
c
o
3
=
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2
o
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<
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®

Input item No,,

Fig.6.1.3 Quantitation method selection screen
K-factor (C=K*ABS+B)
The relationship between the concentration C and absorbance ABS of a sample is expressed as C=K*ABS+B,
and when the values for the constants K and B are already known, you can manually enter the values for K and
B to create the calibration curve.

If you enter K and B, you can set a blank sample, press the { AUTO ZERO ) key to set ABS=0 and

immediately measure the blank sample.

Lalibration wethod
K-tanotar (D=K+&ES4E)

?. 1 point calib,
3, Multi-point calib,

[
B= 0,0000

Input a value,
( -9999.9 ~ 9999.,9 )




6.1 Measurement Parameter Configuration Screen

Single point calib.
This will measure the concentration of an unknown sample by finding the value for K in the calibration
curve equation C=K*ABS from a single standard sample of known concentration. The calibration
curve will be a straight line defined by the origin and the absorbance and concentration
of the standard sample.Selecting single point calibration turns the parameter configuration screen to
the one shown in Fig. 6.1.5. Press the [START/STOP] key to enter the calibration curve creation

screen (Concentration table).

Duant itation [ 550,0n 0.0034B
1.Meas : 14
A1= 550,08
2.Method: 1 point No, of Std, =1

Order = 1
0 intercept:YES
3.No, of Meas, : 1
4.Unit : NO
h.Data print ¢ NO

Press START key for calibration routine,
sinp 1 Capt savFaran

Fig.6.1.5 Prameter configuration screen (Single point calibration curve)
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Multi-point calib.
1st/2nd/3rd order calibration curves can be created by the least square method from 1 to 10 standard
samples of known concentrations.
Enter the number of standards samples (1-10), the order number (1-3) and whether or not to pass
through the origin according to the instructions on the screen.
The number of standard samples must be more than the order number of the calibration curve when

“O intercept: YES” is selected, and must be more than (order number + 1) when “O intercept: NO” is

selected.

Galibration wethod
1, K-factor (C=K¥ABStB)

2. 1 point calib,

A, Multi-point calib

No, of Std, = 3

Order = il

0 intercept:YES
Input order,

(1~3)

Fig.6.1.6 Multi-point calibration curve parameter configuration screen

When setting of the items is completed, the screen will return to the parameter configuration screen.

(Fig. 6.1.7) If you press the{_ START/STOP ) key at this time, the display will switch to the



6.1 Measurement Parameter Configuration Screen

Huantitation [ 550,0n0 0,033AB
1.Meas : 14
Al= 550.0
2. Method: Multi-point No, of Std, = 3

Order = 1
0 intercept:NO
3.No, of Meas, : 1

4,Unit + NO

5,Data print : NO

Press START key for calibration routine,

SuplCopt il [MSavParan

Fig.6.1.7 Prameter configuration screen (Multi-point calibration curve)

<3. No. of Meas.> (Number of Measurements)
Determine how many times the same sample will be measured during measurement.
If this is set to 2 or more, the average value of the multiple measurements will be used as the ABS
value for the standard sample when the calibration curve is created. When measuring an unknown
sample , the measured value for each repetition and the average value will be displayed.

(See 6.3.1 Measurement Screen)
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NOTE
If you interrupt repetitive measurements by pressing the ( RETURN Jkey, the average value will not be
computed.

Huant itat ion [ 550,0m{ 0,033AB Repetitions = 3

Sanple No.|  ABS | Conc. ///////
@.893 ,0929 }/// Average value

0.003 0.0930
0,003 0.0930 ] |
0.093 0.0030 — |

] e e
i

|
e = O MO

DataFile

sipl Mo, DataDizp

Equation

Fig.6.1.8 Sample data display screen (Unknown sample measurement screen)

[NOTE]

When a multi-cell or CPS-240 (all options) is used and the number of cells has been set to 2 or more, the
No. of Meas. function takes precedence. In this case, automatic measurement using multiple cells cannot

be performed.




6.1 Measurement Parameter Configuration Screen

<4. Unit>
Specify the unit of concentration using number O through 9.

Also, you can register and use an arbitrary unit (its name can be set using up to 6 characters).

1, NO 2. % 3. ppn
4, ppb 5. 9/l 6, ng/ml
7, ng/ml 8, ML 9, pg/nl
0, User unit[ppt ]

) Input No,,

C

[}

=

%. Fig.6.1.9 Unit input screen

=

2

S

o Unit Regiztration o

BBCDEFGHI JKLMNOPQRSTUVWXYZ 0123456783
abcdefghijklwnoparstuvuxyz-+x/ 1

Max, 6 characters

Select characters, using AV <4 key,

Bl @

Fig.6.1.10 Unit registration screen

Use the @ , @ ,@ ,@ keys to move the cursor to the character that you wish to enter and
then press the( ENTER Jkey to input the character. The characters O through 9 can be directly entered

by pressing the corresponding number key. (Up to 6 characters)

If you make a mistake entering a character, you can delete it with the @ key.
The space between the Z and O (zero) is a "space” which can also be entered.
When you are finished entering and select , the unit is registered.



6.1 Measurement Parameter Configuration Screen

<5. Data print>

You can select whether or not to print the data for each measurement to the printer (optional).

(See 6.3.1 Measurement Screen)

No ABS
1- 1 0.073 0.0730
i- 2 0.073 0.0731
1- 3 0.073 0.0730
1-m 0.073 0.0730
2- 1 0.073 0.0730
2- 2 0.073 0.0730
2- 3 0.073 0.0730
2- m 0.073 0.0730
3- 1 0.073 0.0731
3- 2 0.073 0.0730
3- 3 0.073 0.0731
3- m 0.073 0.0731

Fig.6.1.11 Sample printout

When data print is set to "YES", the data for each unkown sample measurement will be printed to the

printer.

<6. Baseline correction>

This screen is displayed when two-or three-wavelength quantitation is selected.

Set a blank sample and perform baseline correction in the specified wavelangth range. To cancel

correction, press the (START/STOP key:

6.1.2 Sample Compartment Control [SmpICmpt]

Set the parameters such as the sample module being used, the number of cells, etc.
Perform the settings for the sample compartment.
The setting items include type of the sample compartment, number of cells, and operation condition of

the sipper.
For the details, see Appendix A, "Sample Module (Multi-cell and Sipper Operation).

Measurement Screen [SmplMeas]
Switch to the screen for unknown sample measurement.

(See 6.3.1 Measurement Screen)

6.1.4 Save Parameters [Savparam]

This enables you to save the current measurement parameters, including the calibration curve which
has been created, to the instrument memory or an data pack (optional).

(See 3.3.1 Save Parameters [SavParam])
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Creating Calibration Curve

If single point calibration curve or multi-point calibration curve is selected for quantitation method, it is

necessary to create calibration curve before performing measurement (quantitation) of the unknown sample.

When the (START/STOP) key is pressed on the parameter configuration screen, the concentration table is
displayed on the screen and creation of a calibration curve starts. (Fig. 6.2.1)

6.2.1 Inputting concentration
First, input the concentration of the standard sample (STD). When inputting the concentration of more

than one standard sample, the order of inputting the values is irrelevant to high/low of concentration.

mtd, Table

No Conc,| ABS Na, ABS

<P GO MND e

Input Conc, value,

( -9999.9 ~ 9999,9 ) Standard No, =1

Fig.6.2.1 Concentration table (Concentration input)

After inputting the concentration of all the standard samples, determine the absorbance (ABS value) of
the standard samples. How to input the absorbance is different for single point calibration curve and
for multi-point calibration curve. For a multi-point calibration curve, sequential measurement input is

made possible by the multi-cell.

6.2.2 How to Input Absorbance for Single Point Calibration Curve
The following two kinds of method are provided for inputting the ABS value.
1) Key input
The numerical value of ABS is input by the keyboard.
2) Measurement input (only Cell 1 is used.)

Set the standard samples and press the (START/STOP) key.

In the case of multi-cell or the CPS-240 (all options), only Cell 1 is used.



6.2 Creating Calibration Curve

6.2.3 How to input absorbance of multi-point calibration curve
The following three kinds of input method are provided.

1) Key input
The numerical value of absorbance is input by the keyboard.

2) Measurement input (Only cell 1 is used.)

Set the standard samples in Cell 1 of the standard sample compartment or the multi-cell in due

order. Start measurement by pressing the key.

3)  Multi-cell sequential measurement input

Set the standard samples in the multi-cell, micro multi-cell, or CPS-240 from Cell 1 in due

order. Start a sequential measurement by pressing the (START/STOP) key.

If the number of the standard samples is larger than that of the accessory cells, measurement is possible

by replacing the cells in the middle. For example, if measurement is performed with eight standard

samples using a 6-position multi-cell, measurement is performed for up to 6 cells by pressing the

9]
START/STOP) key. To measure the remaining two, replace the cell (filling the cells from the one with 5
the smaller number), press the (START/STOP) key again. g:
2
=
=
Std, Tahle g g
No,| Conc,| ABS No,|  ABS g
1] 10,000
2| 20,000
3| 30,000
4| 40,000
5( 90,000

Get ABS value by 7
DKey-1n 2)Meas, (only cell 1)
IMulti-cell sequential meas,

Fig.6.2.2 Multi-point calibration curve creation screen

If the number of repetitions is set to 2 or higher in the parameter configuration screen, an indicator of the
number of repetitions will be displayed and the average value will be used to determine the K value.
The results of each measurement will be displayed in the measurement value table on the right. After
the repetitive measurements are completed, the average value (represented by m at the bottom of the

right side) will be displayed in the concentration table on the left.



6.2 Creating Calibration Curve

Std,Tahle [ 550.0n 0,018AB
No,| Conc,| ABS No, ABS
11 . 0000 1 0 . 018 Repetitive measurement
% 0 . @ 18 (3 times)
n Average value of 3

repetitions

Set standard, then press START.

Fig.6.2.3 Single point calibration curve creation screen

g
o
% 6.2.4 Concentration Table
%’ After ABS values have been input completely, a list of concentration and absorbance is completed.
=
<
o
& Stdl, Table
No,| Conc,| ABS No,|  ABS
1] 0,0000] ©.000
2| 10,000 0,023
3| 20,000| 0,456
4| 30,000| 0.699
5| 40,000| 0,846
ClhCurve SiplMeaz st dbrint

Fig.6.2.4 Concentration table screen

[CalCurve] (FD key s

Displays calibration curve.

[sta. Chg | (F2) key

Changes, deletes, and adds the standard sample data.

[staprin | (F4) key

Outputs the concentration table data to a printer. On this occasion, the same data is output to the RS-
232C port.



6.2 Creating Calibration Curve

6.2.5 Calibration Curve Display
A single point or multi-point calibration curve which has been created can be displayed on the screen

by selecting [CalCurve] in concentration table screen.

Galily,Curye 2
0.102 x
ABS
0.000
0.0000 1,0000
ctd,Tah [[MNenCalihJ  JMEquation o
2
Fig.6.2.5 Single point calibration curve display '5-6:,'
=
<
0
Q
[
Dalik,Durve 2
0.846 X
ABS
0.600
0,0000 40,0000
st Tab |MMewCal i hMCho, Equation

Fig.6.2.6 Multi-point calibration curve display



6.2 Creating Calibration Curve

The coordinate positions of each standard sample are shown by the x marks.

You can change the values for the concentration and ABS for all of the standard samples and create a
new calibration curve using | NewCalib . All standard sample data up to that point will be deleted

when | NewCalib | is executed.

You can change the order of the calibration curve with |Chg.Ord.|. When data is available at only one
point, this is not displayed.

The equation for the calibration curve will be displayed by .

6.2.6 Changing the Concentration Table
Pressing |Std. Chg | on the concentration table displays the screen for changing standard sample

concentration and ABS.

std,Gh

No Conc,| ABS No, ABS
0.0000( 0,006
10.000| 0,234
20,0001 0,456
30,000] 0,699
40.000] 0,846

1 P SO D e

o
c
o
3
=4
=t
B
o
3
<
0
o}
o

ETEE B

Change the data for Delete the data for Add data one at a time.
the specified No. the specified No.

Fig.6.2.7 Concentration table change screen

You can |Change |, | Delete{ or !Add | standard sample data in the concentration table change screen.

[Change ] (FL key;

Allows you to change the concentration or ABS for the standard sample at the specified No.

(F2) key;

Deletes the data at the specified No.

@) key;

Allows you to add concentration and ABS standard samples, one at a time.

In all of these cases, the calibration curve will automatically be recalculated.



Unknown Sample Measurement (Quantitation)

6.3.1 Measurement Screen

When creation of the calibration curve has been completed, you can switch to the measurement screen

using the | SmplMeas | or the (START/STOP) key and perform measurements.
(The first measurement will be performed when the (START/STOP) key is pressed.)

The display format in the measurement screen will differ somewhat depending on the settings for the

No. of measurements and sample control.

Uuant itation [590.0n 0,090AB | - Unit
//
Sample No, ABS Conc(ug/ml)
1 0.099 0.9784
2 0,099 0.9784
3 0.099 0.9784
4 0.099 0,9784
5 0.099 0.9784
b 0,099 0.9772
7 G . @gg 0 . 9784 |~ Enables redisplay, printing 9
B or deletion, etc. of o
Reassigns the next measurement data. =
sample No. N g’
™~ Displays the calibration 3
\ curve equation. §
Saves the measurement data to memory. %
No ABS ug/ml
1 0.099 0.9784
2 0.099 0.9784 .
3 0.099  0.9784 Sample printout
4 0.099 0.9784
5 0.099 0.9784
6 0.099 0.9772
7 0.099 0.9784

(A) Measurement screen (1 cell, 1 measurement)



6.3 Unknown Sample Measurement (Quantitation)

Duant itation [ 550,0nd  0,090AR

Sample No,| ABS  |Conc(ug/ml)

1 % 8’688 8'8?3? Measure Sample No. 1
= e No.
. . five times.
1- 3| 0099 | 0.0784 4T
1- 4| 0,099 0.9784
1- 5
1-
|

A [ f
0,099 0.9796) |+ measurement Nos.
0.@99 @.9791 — ill‘OlighSOfSample
o. 1.

Q No ABS ug/ml

s | T

g_ i~ 1 0.100 0.9808

D 1= 2 0.099 0.9784 Sample printout
g. 1- 3 0.099 0.9784

5 1- 4 0.099 0.9784

Z 1- 5 0.099 0.9796

0 1~ m 0.099 0.9791

g

(B) Measurement screen (1 cell, 5 measurements)



6.3 Unknown Sample Measurement (Quantitation)

Nuant itatian [ 550.0n 0,016AR

Sample No,|  ABS  {Conclug/ml)

@’GQQ @'9748 No. of measurements = 1
@.ng @.g?ﬁg No: of cells=5 B
0.099 0.9748
8.099 |  0.9760 y i
0000 | 0L L T
0.099 0.9760
0,099 0,9760

;W O OO PO N — = —
t
e <51 P QO D — <1 B QO

Equatinn

Uatab1lep@Datallisp

No ABS ug/ml 9
________________________ )
1- 1 0.099 0.9760 %
1- 2 0.099  0.9748 &
1- 3 0.099 0.9748 ol
1- 4 0.0899  0.9760 S
1- 5 0.099 0.9748 <
2- 1 0.099  0.9760 8
2- 2 0.099 0.9748 o
2- 3 0.09%9 0.9748
2- 4 0.098 0.9760
2- 5 0.099 0.9760

(C) Measurement screen (5 cells, 1 measurement)
Fig.6.3.1 Measurement screens and data printout examples

6.3.2 Changing the Sample Number
Pressing the | Smpl No. | (F1) on the measurement screen changes the No. of the sample to be measured

for the next time.

6.3.3 Data Management [DataFile]
This function saves measurement data or recalls saved data to the screen.

(See 3.3.3 Data Management [DataFile])

6.3.4 Data Display [DataDisp]
On the measurement screen, the data is scrolled up one after another when measurement is repeated,
leaving only eight items of data of the latest measurement displayed.
A list of the measurement data including the ones disappeared from the screen is displayed by this

function. Using this function, it is also possible to print the data list or to delete data.



6.3 Unknown Sample Measurement (Quantitation)

Data Dizp

Data are displayed
Sample No,|  ABS  {Conc{ua/ml) from No. 1.

] 0,016 0.1587
2 0.016 0.1599
3 08.016 0.1587
4 0,016 0,1587
5 0,016 0.1587
b 0.016 0.1587
{ 0,099 0.9772
8 0,099 0.9772
9 0,099 0,9772
m m N B
/ \
Use this to delete data. Use this to print data as numeric data.

Fig.6.3.2 Data Display screen

Using the @ or @ key, nine items of data can be scrolled at one time.

ED key;

This enables you to delete the entire numeric data table at once.

[Frmou] (@) ey

This enables you to print all of the data as a numeric data table on the printer (optional). (The (PRINT
key on the keyboard will give a hard copy of the screen currently being displayed.)
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No ABS ug/ml
1 0.016 0.1587
2 0.016 0.1599
3 0.016 0.1587
4 0.016 0.1587
5 0.016 0.1587
6 0.016 0.1587
7 0.099 0.9772
8 0.099 0.9772
9 0.098 0.9772

10 0.098 0.9772
11 0.099 0.9748
12 0.099 0.9748
13 0.099 0.9736

Fig.6.3.3 Printer output



6.3 Unknown Sampie Measurement (Quantitation)

On this occasion, the same data is output to the RS-232C port. The output format of the data is the
same as the print output example shown in Fig. 6.3.3. At the end of each line, [CR](0Dh) and [LF]
(0Ah) codes are output. At the end of each data, [SB](1Ah) code is displayed.

The transfer specifications of the RS-232C are as follows.

Baud rate : 9600 bps

Data bit length : 7

Stop bit : 1

Parity : Odd number (odd)
X parameter :  None

For the connection cable, see Chapter 9, "9.1 Connecting to a PC."

The external transmission function comprises one-direction transmission of data from the UVmini-1240.
Data transmission is executed continuously in one direction at a speed which presumes that the data are

being loaded to a PC. Data are output from the RS-232C port approximately every 20ms. While this
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speed will be appropriate for most PCs, data may be lost with a slower PC. In addition, if you connect a

printer to the RS-232C interface and attempt to print the transmission data, all of the data may not be able

to be printed if the printer has a small internal buffer.




6.3 Unknown Sample Measurement (Quantitation)

6.3.5 Display Equation [Equation]

This displays the equation used to compute a calibration curve created as a single point or multi-
point calibration curve. The factor values in the K-factor method are displayed in the parameter
configuration screen.

When using the multi-point calibration curve, relative coefficient 1* is displayed only at the time of

"0 intercept : NO" with a linear equatjon.

b, curve equation

ABS = K3C° + K2C* + KIC + KO

K3 = 0.0000
K2 = 0,0000
K1 = 0,0099
Ko = 0.0015
r? = 09,9999
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Fig.6.3.4 Sample calibration curve equation display

Regarding relative coefficient r?
Relative coefficient r? is obtained by the following formula.

With linear equation :
Ci is concentration of a standard sample

{ (Ai- K) (Ci — E) 2 Al is absorbance of a standard sample
1’ =

{ (Ai-AR} { (Ci-Cy} C is mean value of Ci

A is mean value of Ai

With quadratic or cubic equation (passing the origin = none), R obtained by the following formula is

displayed.

{ (Ai-A)(Ei-E)}?2 Ei = K3Ci* + K2Ci? + K1Ci + KO
{ (Ai-A®} { (EBi-E?} E = Mean value of Ei

R?. —




Two/Three-wavelength Quantitation Method

_ This is an accurate quantitation method which can be used to eliminate the effects of dispersion due to interfering

components and contaminants and in correcting *floating®t of the baseline due to bubbles when such conditions

exist.

6.4.1 Two-wavelength Quantitation

This method gquantitates based on the difference between the photometric values at two wavelengths.
This allows for the elimination of the etfects of interfering components.

Where B; and B2 are the absorbances for the target component B at wavelengths A1 and Az, and C;
and C; are the absorbances for the interfering component C (A = By + Ci, A2 = B2 + C2), when
wavelengths A; and A, are selected so that C; = C, then A; — A2 = B1 — B2 so that only the information
for the target compound is left. Normally, the absorbance wavelength for the target component is set
for A

An example of two-wavelength measurement is shown in Figure 6.4.1.

Measurement curve A

Al

Interfering component C

________ Target component B

Fig.6.4.1 Schematic diagram of two-wavelength quantitation
Quantitation measurement is then performed according to these parameters.

6.4.2 Three-wavelength Quantitation
The following calculation is performed based on the photometric values at three wavelengths.

(A —22) As+ (A2 —23) A >

Ay — A Where, As =
2 4 < 4 7\4 B )\’3

(See Fig. 6.4.2) Three-wavelength computation also eliminates the effects of interfering components,
while also being useful in eliminating “floating” of sloped baselines due to dust, etc.

The elimination of the effects of an interfering component will be explained below using Figure 6.9.2.
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6.4 Two/Three-wavelength Quantitation Method

If A1, A2 and As are taken so that the points S, T and U of the interfering component are connected
by a single straight line, then A, — As = B2 — Ba leaving only the information for the target component.
Normally, the absorbance wavelength for the target component is set for A2. Quantitation measurement

is then performed according to these parameters.

Measurement curve A

Interfering component C

Target component B

Al

['9)
c
]
3
ﬂ-
-
B
0
3
<
O
Q
)

Fig.6.4.2 Schematic diagram of three-wavelength quantitation



Chapter 7
Optional Program Pack
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Starting the Optional Program Pack

Insert the optional program pack into the IC card slot on the front panel of the spectrophotometer main unit.
The optional program starts operating when <4. Optional Program Pack> is selected in the Mode Selection
screen.

The optional program, when used once, is transferred to the internal memory and retained in the
spectrophotometer main unit until another optional program is inserted and execuied. Accordingly, if any program
already exists in the main unit, its name is displayed at the line below "Optional Program Pack." In such an

occaston, it is possible to execute the program without inserting the card.

An optional program pack 1s
selected.

Program already exists.

{

Program is transferred from

The same program?

the card to the internal

memory.

Update the program?
(dialogue)

Return to the Mode
Selection screen

Program starts.

Fig.7.1.1 Flow chart of starting an optional program
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Optional Program Pack Auto-start

If <1. Start program> in the <5. Utilities> mode of the mode selection screen has been set to "Optional
Program Pack”, a program pack which is inserted into the IC card slot while the power is ON will automatically
be started.

Starting operation is the same as in the previous section.
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Chapter 8 Utilities Mode

This is the mode for setting the instrument’s operating parameters, such as the light source switching printer

selection or the number of data columns displayed.

The parameters which can be set in this mode are parameters which are shared with other modes.

These will also be stored internally, even if the power is turned OFF.
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Utilities Screen

When you select <5. Utilities> in the mode selection screen, the utilities menu shown in Figure 8.1.1 will be

displayed.
Set the mode in which the instrument will enter
standby when the power is turned ON.

Set the number of columns

of data to be displayed. X

Set the light source Hrilities \ g

switching wavelength. 1,Start program : Standard menu

Settl}eaccumulatigntime 2 .DE'C imal displag: Abs (3) T#% (1)

(riz(g:lredforreadmg the \\S,Light source . Auto-change 340nm

4.Data accum,time: 0,1 sec
Set the current time. — 5.Clock set » 08/Jul/98 10:15:25
_— 6.,Beep 2 0
Set the buzzer sound to —1 ? Pl‘ inter .
ON/OFF. * : \
A/ (Lonargin = 8 ) |ESC/P-24
Set the printer to be used. N —

g.Display off time:30min

Set the timer to turn the A Input iten ND..
L.CD OFF.

Fig.8.1.1 Utilities menu screen
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Setting Instrument Parameters

< 1. Start program >
This function determines the mode in which the instrument will be in after the power is turned ON

and initialization is completed. Select the item with the cursor key @ , @ .

1,5tart program | when power on
?.Decinal displal BTG
3.Light source Photometric
4.,Data accum,tim{ Spectrum

5.Clock set Quantitation

6.Beep PC control

7.Printer Optional progran

( L,margin = 8§ | Stored param, file:
[=Y=T=T=]

8, Display off time:30min
Select an item using "A" or "¥",

Fig.8.1.1 Start program selection screen

(1) Standard menu

The instrument is set to this mode for shipping. The mode selection screen will be displayed

when the power is turned ON.
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(2) Photometric, Spectrum and Quantitation.
The instrument will stand by at the parameter configuration screen of the selected mode.

(3) Optional program pack
The program pack inserted into the slot or the program retained in the internal memory will
automatically starts. If no program pack is available, the message saying "Set a card then press
ENTER key." will be displayed.

(4) Stored param. file
The measurement parameter file stored in instrument memory and set here will be called up and

the instrument will go to standby.

Saving Measurement Parameters...
Save measurement parameters to a file by pressing the [SavParam] function key in the
measurement parameter configuration screen for the respective mode.  See "3.3.1 Save

Parameters [SavParam]" for more details.




8.2 Setting Instrument Parameters

(5) PC control
The instrument automatically goes to the PC control mode. (See 9 PC control)

< 2. Decimal display >
Abs three digits, T% one digit/Abs four digits, T% two digits can be switched for the number of decimal
places to be displayed.
< 3. Light source >
Automatic switching :
A deuterium lamp (D2 lamp) is used in the ultra-violet region and a tungsten iodine lamp (WI lamp) is
used in the visible/near-infrared region. The switching wavelength for these two lamps are set to 340.0
nm at the time of shipment, but it can be set freely between 295.0 nm to 364.0 nm.
WI lamp only :
Irrelevant to the setting of the measurement wavelength, the WI lamp is always the light source.
D; lamp only :
Irrelevant to the setting of the measurement wavelength, the D, lamp is always the light source.

< 4. Data accumulation time >
Designates the accumulation time to read data.
Three options are available: 0.05, 0.1, and 0.2 sec.

The longer the time, the less the dispersion of the obtained data becomes, but the number of data output

per unit time becomes less.

The number of output per second is almost the reciprocal of the accumulation time. Usually, it is set to
0.1 sec. Changing this setting changes the value of Abs =0 (100 %) as well. Press the (AUTO ZERO
key again to obtain Abs = 0.

< 5. Clock set>
Use this to set the time of the clock. The clock is the 24-hour type and is set in the order (Year/Month/

Date Hour: Minute:Second). Since it has a battery back-up, it is not necessary to set the clock every time

you turn ON the power.
Ex.) 10/Dec/94 12:34:56

< ©. Buzzer sound >
Set this to turn ON/OFF of the buzzer.

C
=
=
V]
(4]
2
o
Q
o



8.2 Setting Instrument Parameters

< 7. Printer setting >

The printer to be connected is selected and the format of a hard copy is set.

(1) Following Three types of printers can be connected.

Mtilities

1.Start program : Standard menu

2 Decimal display: Abs(3) T%(D)

3,L1| Printer . Auto-change  340nm
4,Dal HCP ine: | Date printing

5.C1 ESC/P 9 : Yes D225
6.Be| R Functlon area printing
7,Pr1nter

( L.margin = No

Eooo
8.Display off time:30min

Select an item using "A" or "W,

Fig.8.2.2 Printer selection screen

e HCP
C Set this when the screen copy printer HCP-1C (optional) is being used.
= e ESC/P9
& Set this when using a printer that supports the ESC/P control code for EPSON 9-pin printers.
§ * ESC/P24
@ Set this when using a printer that supports the ESC/P control code for EPSON 24-pin printers.

This is also applied for laser printers.
When selecting ESC/P9 and ESC/P24, the left margin can also be set. The setting range is
from 010 9.

NOTE | If you do not properly select the printer type, the printer will not operate properly.

(2) Date print
Set this whether the date should be printed in the hard copy output.
(3) Function key print
Set this whether the region to display function keys should be output in a hard copy.

< 8. Turning OFF the LCD automatically >
THE LCD is automatically turned OFF when measurement is not performed. The following 4 kinds of time are
available for OFF timer setting. When nothing is executed during the set time, the LCD is turned OFF.

10 min, 30 min, 60 min, %



Chapter 9 PC Control

This is the mode in which the UVmini-1240 is controlled by an external computer (PC). An RS-232C interface

is used.

9.1 Connecting t0 a PC .ottt ettt be e ens 9-1 §
9.2 Receiving Commands and Protocol .......... OO OO 9-2 S
9.3 Programming EXAmPIe ........ccociiiiiiieiiiiiiii ittt s r et 9-4 E
9.4 Explanation of Commands and Data.................. e bbbt renes 9-8

0.5 COMIMANG LISt 1oieeeieieiiictiitit ettt eereetrter e e e e e eeteessteaeeseeesseresessesstassstesasreessseeeeesesssesseesssssessons 99






Connecting to a PC

Use the cable specified in the wiring specifications below as the RS-232C interface cable that connects the

Spectrophotometer to a PC. Connect the RS-232C connector on the right side of the Spectrophotometer with the

RS-232C connector on the PC.

D-sub 9-pin male D-sub 9-pin male

connector on PC connector on Spectrophotometer
RXD 21 @ TXD
TXD [3} 3] RXD
DTR 4}
GND 3 !_I Signal GND
DSR (61—
s | o]
CTS B

(2

Fig.9.1.1 RS-232C cable for IBM

- The part number of this RS-232C cable is 200-86408.
- A total of 3 wires are actually used: 2 for input/output and 1 for ground.
* The connector for connecting to the PC, when seen from the PC side as above, has the control wire pins

connected to each other so that input and output are always enabled.
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Receiving Commands and Protocol

When you select | PC Cirl in the mode selection screen, the following screen is displayed. It becomes
possible to communicate with PC via the RS-232C interface.

PC control

To escape from PC control,
nress RETURN key,

Fig.9.2.1 PC control mode screen

The exchange of signals (communication) with the PC must be performed with one being the "speaker” and
the other the "listener”. In this case, the speaker will be referred to as the master and the listener as the slave.
The exchange of signals is performed under a set procedure (protocol). These signals comprise not only

commands and data, but also codes for the control of the procedure (control codes). The control codes shown in

the table below are used in the exchange of signals between the UV and a PC.

Table 9.2.1 Control Codes

(End of Transmission)

B
0 Control Code . )
e . Direction Function
o (Hexadecimal)
=
g ENQ ($05) Master to Slave Enquiry code sent when you wish to send commands or
- (Enquiry) data. In particular, the first ENQ of a series of transactions
also indicates the start of communication.
EOT ($04) Master to Slave Code for announcing the end of communication. Use this

when there are no more data to be sent.

ESC ($1B)

Bi-directional

Code sent when you wish to interrupt communication.

(Negative Acknowledge)

(Escape)

ACK ($06) Slave to Master | Code returned from receiving side in affirmative response
(Acknowledge) to a command, data or code which has been sent.

NAK ($15) Slave to Master Code returned from receiving side in negative response to

a command, data or code which has been sent.

NUL ($00)
(Null)

Master to Slave

Code for recognizing the end of a variable-length signal,
such as a command or data, etc. This is also called the

terminator.




9.2 Receiving Commands and Protocol

The transmission parameters are as follows.

Transmission rate ; 9600bps

Data bits : 7 bits
Stop bit : 1 bit
Parity bit : Odd

The types of commands sent from the PC to the UV can be generally classified as follows according to the

direction of the data flow.
a) Write command ... Allows the status of the UV to be set.
b) Read command ... Allows the status of the UV to be recognized.
The procedures for these commands have several types. A time chart is shown below. In the figure, the

'----" mark indicates the master. Please note that the master and slave roles alternate in the communication

process.

a) Write command ... Protocol A

E LN A
PC N COMMANDS | U C
Q- ' ' L Ki—---
A N E|
uv C C Write )
K K Status T
. o)
**‘ '<~ Time to send one code O
b) Read command ... Protocol B, Protocol B' 8
e — Time =
i ) 3
E Voo N A A =
PC | N COMMANDS | U C C C
Q] b | L LS K-
Al AT El N[ T E|
Uuv C C| Read | N DATA| U O
K Status Q L T

There are also repeating commands in this portion ¢——————»
This is Protocol B'.

The write command in a) is protocol A, the type in which data are received only once from the external

computer at the read command in b) is protocol B, and when there are multiple data received it is called protocol

B'.
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Programming Example

This section describes in detail the procedures of three transmission types: protocol A, protocol B, and protocol
B
N in the description stands for the number of repetition. It is 5 in this example.

Checking the number of repetition and checking time-out are omitted in the flow chart.

Protocol A
(1) Establishing communication link @ in Flow Chart 1.
Prior to sending command from the master station (PC in this case), the ENQ code is sent to make the
slave station (spectrophotometer in this case) prepare for reception of command codes. The slave station
returns ACK to inform that reception of the command data is ready.
<When abnormality occurs:>
« When NAK is returned for ENQ, ENQ is sent again. If NAK is returned for Nth time re-sending (5
times in this case) of ENQ, it is judged that abnormality has occurred at the slave station and
communication ends.
« If any other code than ACK and NAK is returned, it is ignored and the master waits for the next
response.
+ If no response is made after a certain period of time, ENQ is sent again. If response is not made for the
Nth time re-sending, it is judged that abnormality has occurred at the slave station and communication
ends.
(2) Sending command data (2 in Flow Chart 1
When establishment of the communication link is correctly completed, the master station (PC) sends
command data. When the slave station (spectrophotometer) receives the data correctly, ACK is returned.
The master station and the slave station are exchanged on this occasion.
<When abnormality occurs:>
* If NAK is returned for the command data, the previously sent data is sent again. If NAK is returned for
Nth time re-sending, it is judged that abnormality has occurred at the slave station and communication
ends.
+ When any code other than ACK and NAK is returned, it is ignored and the master waits for the next
ENQ.
« If no response is made for the Nth time sending, it is judged that abnormality has occurred at the slave
station and communication ends.
(3) Ending (® in Flow Chart 1
The master station (spectrophotometer in this case) processes the command data and sends EOT to the
slave station (PC in this case) when processing ends. The slave station waits until EOT is sent and returns

ACK when EOT is sent. This completes communication.



9.3 Programming Example

Flow Chart 1

[ Start J
[
( Sending ENQ
]

Receiving character by character

No
ACK received ? NAK received ?
Yes

Sending command character string
|

Receiving character by character

No
ACK received ? NAK received ?
Yes

Receiving character by character

@ <

@ S

® <

EOT received ?

Sending ACK

5]
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9.3 Programming Example

Protocol B and protocol B'

(1) Establishing communication link

(5)

Same as that of protocol A.
Sending command data
Same as that of protocol A.

Receiving answer-back data (@ in Flow Chart 2.

The master station (spectrophotometer in this case) processes the command data and when processing -

ends, it sends ENQ code to make the slave station (PC) prepare for data reception. The slave station waits

until it receives ENQ and returns ACK to inform the master station (spectrophotometer) that the slave is

ready for data reception. The master station (spectrophotometer) receives this ACK and starts data

transmission.

With protocol B', there are more than one sending data. The slave station (PC) sends ACK for every

reception of the data to inform the master station of data reception.

<When abnormality occurs:>

* If no answer-back data is sent after a certain period of time, ENQ is sent again. If no data is returned for
Nith time re-sending, it is judged that abnormality has occurred at the master station spectrophotometer)
and ends communication.

+ While the character string is being received character by character, if the next character is not received
after a certain period of time, NAK is returned immediately.

Interrupting data reception @ in Flow Chart 2

With protocol B', in order to interrupt data reception from the slave station (PC in this case) while it is

receiving more than one data, ESC is sent instead of ACK. The master station (spectrophotometer) cancels

data transmission and communication link ends. Also, if data cannot be sent due to occurrence of

abnormality while the master station (spectrophotometer) is sending data, ESC is sent instead of the data

and communication link ends.

Ending ) in Flow Chart 2

The master station (spectrophotometer) sends EOT after sending all the data. The slave station (PC)

judges the end of data reception by receiving EOT and send ACK to end transmission.



9.3 Programming Example

Flow Chart 2

® <

[ Start J

Sending ENQ

I

Receiving character by character

ACK received ?
Yes

Sending command character string

No
NAK received ?

L

Receiving character by character

ACK received ?
Yes

Receiving character by character

No
NAK received ?

ENQ received ?

Sending ACK

[

Receiving data

EOT received ?

Sending ACK

( End )
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Explanation of Commands and Data

The commands which can be sent from an external computer are made up of the following elements.

Command code

Commands Parameter

Terminator

A command code consists of a single lower-case alphabetic code. The number of a parameter is depends on
the command code. Commands can be divided into those with no parameter, those with only one parameter and
those with multiple parameters. When there are multiple parameters, it is necessary to separate the parameters
with a symbol (delimiter). "," (comma) is used as the delimiter. Since all parameters are sent as ASCII text, if
you wish to set the number 15, this would be expressed in hexadecimal as $31,$35. NUL is used as the terminator.

Data which is sent from the Spectrophotometer have the following structure.

Data code

Data Parameter

Terminator

A data code consists of a sigle lower-case alphabetic code as same as a command code. There is only one

parameter, reflected by a text string. If the parameter is 10.36, it would be expressed in hexadecimal as

$31,$30,$2E,$33,$36. NUL is used as the terminator.



Command List

The terminator symbol has been omitted from the command format places in the command list. When sending
to the UVmini-1240, send a terminator code (NUL) right after the content shown in the table as the actual
command. "n", "m" and "t" in the command format indicate parameters. The protocol types are A, B and B' and
correspond with the time chart in 9.2.

Protocol A : Writing command
Protocol B : Reading command

Protocol B': Reading command with more than one data to be obtained

Table 9.2 Command List

Command Protocol

format type Name Description of processing and precautions

an, m, u A Measurement Performs wavelength scan. The measured data is saved in
the continuous data storage area inside the
spectrophotometer. To take data in, use the {f] command
(file data transfer) as well.

Parameters n and m correspond to the starting wavelength
and the ending wavelength respectively.

The parameter is set to the value of wavelength multiplied
ten times. For example, 500.0 nm is 5000 and 765.4 nm is
7654. Set n and m so that they satisfy the following

conditions.

1900 = n,m = 11000

n-m = 100 3
Parameter u designates the measurement speed. They 9
correspond respectively as follows. 3
u = 1: Very fast S
u = 2: Fast
u = 3: Medium
u =4: Slow

u = 35: Very slow
Measurement pitch is determined according to Table 9.3

Relationship of the measurement command parameters.

skcontinued.
Table 9.3 Relationship of the measurement command parameters

u Wavelength difference in the measured wavelength (n—m)
Less than 100nm | Less than 200nm | Less than 500nm | 500nm or more
1: Very fast 2.0nm 2.0nm 2.0nm 2.0nm
2: Fast 1.0nm 1.0nm 1.0nm 1.0nm
3: Medium 0.5nm 0.5nm 0.50m 1.0nm
4: Slow 0.2nm 0.2nm 0.5nm 1.0nm
5: Very slow 0.inm 0.2n0m O.Snmﬁﬁ 71.Onm |
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9.5 Command List

Table 9.2

Command
format

Protocol
type

Name

Description of processing and precautions

bn, m

A

Time scan

Performs time scan. The measured data will be saved in the
continuous data storage area inside the spectrophotometer.
To take data in, use the [f] command (file data transmission)
as well.
Parameter n designates measurement time. Set it satisfying
the following condition.
1 =n = 6500

Parameter m designates the unit of measurement time.
Setting conditions are as follows.

m=0: second

m=1: minute

cn, m

Baseline correction

Performs baseline correction. Parameters n and m
correspond to the starting wavelength and the ending
wavelength respectively.

The parameter is set to the value of wavelength multiplied
ten times. Set n and m so that they satisfy the following
conditions.

1900 = n,m = 11000
n-m = 100

Current data

Outputs the current data. When this command is sent, the
spectrophotometer performs one measurement and outputs
the data as follows.
dk

Parameter k is the current data and formatted as follows
according to the measurement mode.

At ABS : £ X.xxXy

Besides ABS : £ xxx,xy
The sign of the parameter code is output when it is negative.
When it is positive, a space is output. Also, y is output only
when the number of data display digits set in the Utilities
mode of the spectrophotometer is Abs(4) , 7%(2).

fn

File data transfer

The data saved in the storage area of the spectrophotometer
is taken in by the {a] command (scan measurement) or the
[b] command (time scan measurement). Parameter n is the
number of data items you wish to take in. The data from the
beginning to n can be taken in. If the value larger than the
data items saved in the storage area is set, the processing
will end at the point where you ran out of data.
n must satisfy the following condition.
1 = n = 2000

The data to this command is output as follows.

zzzz.z ] £ x.xxxy

zzzz.z [ ] & xxx.xy
z indicates wavelength (time), x and y indicate measurement
data, and 2?77 indicates "space"” data. The code for the
measured data is output when it is negative only. When it is
positive, a space is output. Also, y is output only when the
number of data display digits set in the Utilities mode of
the spectrophotometer is Abs(4) , T%(2).




9.5 Command List

Table 9.2

Command Protocol

format type Name Description of processing and precautions

gn A Gain setting Sets the gain when energy is measured.

Parameter n must satisfy the following conditions.
1=n=6

jn A Data accumulation | 1Sets the data accumulation time to obtain one item of data.
time Parameter n corresponds with accumulation times as
follows.

n = 1: 50 msec

n = 2: 100 msec

n = 3: 200 msec

In A Light source setting | Sets the light source for energy measurement. Parameter n
corresponds with light sources as follows.

n=1: WI lamp

n=2: Dy lamp

n = 3: Optional lamp

mn A Multi-cell selection | Changes the accessories of multi-cell and, if required,
initializes it.
Parameter n corresponds with multi-cells as follows.
n = 1: standard cell
n = 2: 6-position cell
= 10: CPS

on, m,t A Syringe sipper | Controls the syringe sipper. This command is valid when a
syringe sipper is connected to the sample compartment.
Parameter n designates the operation mode.

n = I: Initialization

n = 2: Sip (Valve at the sample side.)

n = 3: Purge (Valve at the drain side.)

n = 4: Purge (Valve at the sample side.)
Parameter m designates the sip speed.
It corresponds with speed as follows. The unit is mi/fsec.

o
O
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m=1:1.2
m=2:0.6
m=3:0.3
m=4:0.2
m=5:0.1

Parameter t designates the capacity.
The following condition must be satisfied. The unit is 0.01
mi.

0=t= 1000
Parameter m and parameter t are valid when operation mode
nis 2, 3, or 4.
Although, set a value also in mode 1, Initialization.
Example 1: Initialization ol, 1,1
Example 2: Feeding Sm/ from the sample side to the syringe
at the speed of 0.6 mifsec. 02, 2, 500
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9.5 Command List

Table 9.2
C(E(r)nnrlr;:?d Prtoytggol : Name Description of processing and precautions
pn,m,t A Sipper 160 Controls the Sipper 160. This command is valid when the
Sipper 160 is connected to the sample compartment of the
spectrophotometer.
Parameter n designates operation mode.
n = 1: Initialization
n=2:Sip
n = 3: Purge
Parameter m designates sip speed.
It corresponds with speed as follows.
m = 1: Fast
m = 2: Medium
m = 3: Slow
Parameter t designates rotation time.
Satisfy the following condition. The unit is second.
-4 =t <64
Parameter m and parameter t are valid when operation mode
nis2or3.
Although, set a value also in mode 1, Initialization.
Example 1: Initialization pl, 1,1
Example 2: Feeding from the sample side to the sipper for
ten seconds at high speed.  p2,1,10
gn A Move cell position | Moves the cell position of the multi-cell or the CPS-240.
Parameter corresponds to the direction of cell's movement
as follows.
n = 1: Move one cell forward.
n = 2: Move one cell backward. (CPS-240)
Moves to Cell 1. (Multi-cell)
This command is valid when the multi-cell or the CPS-240
is connected to the sample compartment of the
spectrophotometer.

q B Check cell position | Checks the present cell position of the multi-cell or the CPS-
240. When the command is executed, the data is returned
from the spectrophotometer as follows.

gk
Parameter k corresponds to the cell position No. as follows.
With the 6-position cell or with the CPS-240: 1 S n =< 6
This command is valid when the multi-cell or the CPS-240
is connected to the sample compartment of the
spectrophotometer.




9.5 Command List

Table 9.2

Command
format

Protocol
type

Name

Description of processing and precautions

r

B

ASC nozzle

Checks the nozzle condition of the auto-sample changer,
ASC-5. If the nozzle is lowered according to this, sample
absorption can start. When the command is executed, the
data is returned from the spectrophotometer as follows.
rk

Parameter k is a nozzle condition number and it corresponds
with conditions as follows.

k = 1: Nozzle is lowered.

k =2: Nozzle is raised.
This command is valid when the ASC-5 (optional) is

connected.

sn

Syringe sipper lamp

Turms ON/OFF the syringe sipper lamp.
This command is valid when the syringe sipper is connected
to the sample compartment of the spectrophotometer.
Parameter n corresponds with the lamp condition as follows.
n = 0: lamp OFF
n=1: lamp ON

vn

Measurement mode

Sets the measurement mode. Parameter n corresponds with
the mode number as follows.

n = 1: Absorbance (Abs)

n = 2: Transmittance (T%)

n=3: Energy

wn

Wavelength setting

Sets wavelength. The value of the set wavelength multiplied

10 times is used for parameter n. For example, to set to

500.0 nm, use 5000. n must satisfy the following condition.
1900 = n = 11000

Auto zero

Performs auto-zeroing (to make the absorbance zero or to

make the transmittance 100% under the current conditions).
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Chapter 10 File Transfer

This is the mode to transfer the data files and condition files inside the memory or in the data pack of the

spectrophotometer to an external computer (PC). Use a PC software, "UV Data Manager" (optional) that controls

UV data.

101 Connecting t0 8 PC ..ottt et an

10.2 Operation MEthOod ........coevviviiiiirieneeiiiriceieniiertreeeetsineaeeerresse e sesvessessassassasssasesssesaens
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Connecting to a PC

For how to connect the spectrophotometer to an external computer and the RS-232C interface cable, see

Chapter 9 "PC Control."
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Operation Method

When @ key is selected in the Mode Selection screen, the following screen is displayed.
From this state, communication is possible via the RS-232C interface, and the UV Data Manager becomes

available.

File transfer

To escape from File transfer,
press RETURN keu,

Fig.10.2.1 File transfer screen

To return from the File Transfer mode to the Mode Selection screen, press the (RETURN ) key. or how to

use the software on the PC, the UV Data Manager, see the instruction manual of the UV Data Manager.
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Daily Maintenance & Periodic Maintenance

(1) Cleaning Sample Compartment (Daily)
When handling large numbers of liquid samples, check the floor of the sample compartment for spilled

solution samples. Wipe up spilled samples immediately. according to Section 1.2.2 "Cleaning the Unit".

NOTE Please be aware that if spilled samples are left, they may evaporate and the vaporized
gas will fill the light path in the sample compartment, corroding the interior and

causing inaccurate measurement results.

(2) Checking Baseline Flatness (Monthly)
Inspect the flatness of the baseline according to the procedure in Chapter 1 “1.5.1 Baseline Flatness”. If

there is an abnormality in the baseline (the curve is greater than +0.010Abs), correct the instrument baseline.

(3) Checking Wavelength Accuracy (Monthly)
Inspect the wavelength accuracy according to the procedure in Chapter 1 “1.5.2 Wevelength Accuracy”. If
there is an abnormality in the wavelength accuracy (the peak wavelength shift is greater than £1.0nm), contact

your Service Representative.
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Initialization & Error Display

When the power switch is turned ON, the spectrophotometer performs various checks and initial settings in
the order shown in the table on Fig. 11.2.1, and if everything is normal, initialization is completed after about 4.5
minutes. Result of each step will be displayed as it is completed. If a step is properly completed, "OK" will be
displyayed. However, if any kind of abnormality is detected, "NG" will be displyayed. If a "NG" message is
displayed, inspect the instrument according to the check point items in the table. If the problem is still unclear,

contact your Service Representative and describe the displayed error message.

Initialize g
LST Initialize . 0K
ROM Check 0K
RAM Check 0K
Filter Initialize 0K
WL Motor Org, OK
Lamp Motor Org, OK
WI Lamp Energy 0K
0 Order Light 0K
D2 Lamp Energy 0K
WL Check(656, 1nm) 0K
Boot Ver, 1.0  System Ver, 1,00

Fig.11.2.1 Initialization screen
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11. 2 Initialization & Error Display

Table 11.2.1 Initialization and Errors

Display Description Remedial Action

1 LSI Initialize Initialize each 1/O Try turning the power OFF and then ON

again. If the same error occurs again, contact

2 | ROM Check Check program ROM your Service Representative.

3 RAM Check Check memory elements (RAM)

4 | Filter Origin Detect reference position of
filter.

5 WL Motor Org. Detects mechanical wavelength
origin position.

6 | Lamp Motor Org. Detect reference position of Remove the light source compartment
motor that drives light source cover and check if the WI lamp is lit. If it
switching mirror. is not lit, try turning the power ON again,

7 | WILamp Energy Checks whether or not the WI If it still does not light, the lamp must be
lamp (tungsten iodine lamp) replaced.®!
light energy is at full level. Check to see if there is something in the

8 0 Order Light Checks 0-order light which is sample compartment that is obscuring
the optical origin the light.

9 | D Lamp Energy Checks whether or not the D; Remove the light source compartment
lamp (deuterium lamp) light cover and check if the D, lamp is lit. If
energy is at sufficient level. it is not lit, try turning the power ON

10 | A Check Checks wavelength by detecting again. If it still does not light, the lamp

the intensity line at 656.1nm

using the D lamp.

must be replaced.*!
Check to see if there is something in the

sample compartment that is obscuring the

light.

%1 Referto Fig.11.4.3 and Fig.11.4.4 in section 11.4.2 to remove the light source compartment cover.
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Trouble shooting

There are many instances in which the spectrophotometer will not operate properly as the result of consumable
part deterioration, an operational error or neglect of maintenance and inspection. Please check the following

items. If the cause of operation failure is still unknown after this inspection, contact your Service Representative.

(1) Does not operate at all. Nothing appears on the LCD unit screen.

Checking Point

Remedial Action

1. Is the power cord securely connected ?

2. Is the fuse blown ?

Securely connect the cord.
Replace the fuse.
100V to 120V area : 4.0A
220V to 240V area : 2.0A

(2) After power is ON, error message is displayed during initialization.

Inspect the check points listed in "Table 11.2.1 Initialization and Errors”.

(3) Numbers cannot be entered from the keyboard.

Checking Point

Remedial Action

1. Is an incorrect value being entered ?
Example GOTO WL=1150nm
2. Is the computer IC or the keyboard defective ?

Enter the correct value.

Contact our Service Representative.

(4) Photometry values are odd.

Checking Point

Remedial Action

1. Did you press mistakenly the (AUTO ZERO)

key during measurement ?
2. Sample processing error

3. Is the cell being used appropriate ?

Return to the blank condition (reference condition)

and press the (AUTO ZERO) key again. Perform

proper processing.

Do not use a glass cell in the ultraviolet range.

(5) Baseline curve does not meet normal specifications.

Checking Point

Remedial Action

1. Is the beam restricted ?

2. Are you using optional accessory ?

Some of the unit specifications may not be met
when the beam is restricted, or certain optional

accessories are installed.
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Replacing Light Source

11.4.1 Light Source Specifications

Table 3.4.1 Light Source Specifications

WI Lamp D, Lamp
Part No. 062-65005 062-65055-05
Type 55134 L-6380
Average life 2000 hours 500 hours
Characteristics 12V 20W Discharge voltage : 75~95V
Discharge current : 300mA
Discharge start voltage : 230~350V
Shape Fig. 11.4.1 (a) Fig. 11.4.1 (b)

beam port

(a) WI Lamp

protrusion

[
2o

beam port ﬁ

(b) D2 Lamp

Fig.11.4.1 Light source appearances

CAUTION | A deuterium lamp (D2) lamp radiates ultraviolet rays harmful to eyes and skin.

Do not stare at the lamp directly while it is lit.
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11. 4 Replacing Light Source

11.4.2 Light Source Replacement Procedure

HOT SURFACE

The light source and light source compartment both get very hot. To change a

light source, turn off the power and then change the light source only after checking

to see that it has cooled sufficiently.

CAUTION | 1. Please wear gloves when handling the light source so as not to leave fingerprints
on the beam port of the new light source. A fingerprint will burn onto the

bulb, and when the light source gets hot, light transmission will deteriorate.
2. Be especially careful when removing and mounting the light source

compartment cover so that the back of the cover does not strike the protrusion

on the top of the D, lamp (deuterium lamp). Such a hit could cause a leak in

the tube's vacuum.
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@O WI lamp ® D, lamp
(2) WI lamp socket (® D, lamp lock fitting

(3® WI lamp retainer spring

Fig.11.4.2 Interior of light source compartment



11. 4 Replacing Light Source

» Replacing the D: lamp

(1) Using a Philip's screwdriver, remove the screws at the rear of the main unit shown in Fig. 11.4.3.

Philip's screwdriver

Screw

Fig.11.4.3 Light source cover

(2) Next, pull the light source cover in the direction of the arrow in Figure 11.4.4 to remove the light

source cover.
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Fig.11.4.4 Removing the light source cover



11. 4 Replacing Light Source

(3) Slowly extract the D, lamp upward and remove it from its socket.

(4) Insert the new D lamp in the socket. Check at that time to see that it is well seated.

(5) Turn ON the power.

(6) Press the key and set the wavelength to 250nm.

(7) Check to see that the beam is shining into the monochromator entrance slit properly. The
spectrophotometer will automatically make horizontal adjustments. (The center of the beam does
not necessarily have to match the center of the slit.) If the lamp has not been replaced properly, the
beam may not match with the entrance slit in the vertical direction.

(8) Close the cover of the light source compartment and be sure to tighten the screws. Do not use the

unit with the cover of the light source compartment removed.

* Replacing the WI lamp

(1) Press on the parts indicated by the arrows in Figure 11.4.3 on the sides of the light source cover,
lift the cover up and release the "catch".

(2) Next, pull the light source cover in the direction of the arrow in Figure 11.4.4 to remove the light
SOUICE COVET,

(3) Remove the WI lamp retainer spring from the end of the top of the WI lamp. Since there is fear
of touching the D2 lamp with your hand at this time, either cover the D lamp with a clean piece of
paper or cloth or remove the D, lamp before performing this operation. (Refer to "Replacing D

Lamp" for the procedure of removing the D: lamp.)

Fig.11.4.5 Removing the WI lamp

(4) Extract the WI lamp from its socket.

(5) Please wear gloves so as not to contaminate the beam port of the WI lamp. Then, holding the

<
D,
3
(=g
@
S
)
3
Q
o
Qo
9]
Q.
@
Q
&
3
@

new WI lamp so as to grasp it from the top and bottom, insert it into its socket.

(6) Insert the protrusion at the top of the WI lamp into the hole in the retainer spring so that the WI
lamp does not fall out.

(7) Reset the previously removed D; lamp. Refer to "Replacing D> Lamp" for the method of
resetting the D, lamp.



11. 4 Replacing Light Source

(8) Turn ON the power.

(9) Check to see that the beam is shining into the monochromator entrance slit properly. The
spectrophotometer will automatically make horizontal adjustments. (The center of the beam does
not necessarily have to match the center of the slit.) If the lamp has not been replaced properly, the
beam may not match with the entrance slit in the vertical direction.

(10) Close the light source compartment cover and be sure to tighten the screws. Do not use the unit

with the light source compartment cover removed.
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Replacing Fuses

WARNING | ELECTRICAL SHOCK

There is possibility of electric shock. Before replacing the fuse, turn OFF the

power and remove the power cord.

When the fuse burns out, replace it by the following procedure. Use only the specified fuse.
(1) Turn OFF the power.
(2) Remove the power cord from the power connector.

(3) Use a standard screwdriver to open the cover on the fuse holder, as shown in Figure 11.5.1.

cover of fuse holder

standard screw driver

Fig.11.5.1 Opening the fuse holder cover

{(4) Pull out the fuse holder, as shown in Figure 11.5.2.

Fig.11.5.2 Interior of fuse holder

(5) Remove the old fuse from the fuse holder and replace it with the new fuse. Of the two fuses, you need only

replace the burned out fuse. (If both fuses are burned out, replace both fuses.)



11.5 Replacing Fuses

(6) Replace the fuse in the fuse holder.

(7) Close the fuse holder cover until you hear its snap shut.

NOTE After replacing the fuse, turn ON the power switch and check to see that the unit

initializes properly.

CAUTION | Play attention to the rating and type of the fuse.

Be sure to replace with the fuse of the specified rating and type.

Power supply voltage 100V to 120V: Part No. 072-01652-22
250V4A T (5 X 20)

Power supply voltage 220V to 240V: Part No. 072-01652-19
250V 2A T (5 X 20)
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List of Consumable Parts, Spare Parts

Part Name Model Part No.
Tungsten iodide lamp 55134 062-65005
Deuterium lamp L-6380 062-65055-05
Cover, sample compartment 206-89180
Cell holder assembly 206-89184-91
Screw, knurl 204-00570

Fuse (for 100V to 120V)
Fuse (for 220V to 240V)
AC power cord (for 100V to 120V)
AC power cord (for 220V to 240V)

250V 4A T (5 X 20)
250V 2A T (5 X 20)

072-01652-22
072-01652-19
071-60814-01
071-60814-05
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Hardware Specifications

Measurement Wavelength Range | 190 ~ 1100nm

Spectral Band Width (Resolution) | Snm

Wavelength Display 0.1nm units

Wavelength Setting 0.1nm units (1nm units in scan)

Wavelength Accuracy + 1.0nm

Wavelength Repeatability +0.3nm

Wavelength Scanning Speeds | GOTO WL command : approx. 3800nm/min
Wavelength scan : 24 ~ 1400nm/min

Light Source Switching Automatic switching with wavelength range. Can be set anywhere in the
range from 295nm to 364nm by the unit of Inm. (340nm is recommended.)

Stray Light Less than 0.05%

Photometric System

Single beam optics

Photometric Range

Absorbance  : -0.5 ~ 3.999Abs (when uncorrected baseline curve is
within 0.5Abs.)
Transmittance : 0 ~ 300%

Recording Range

Absorbance :-3.99 ~ 3.99Abs
Transmittance : —399 ~ 3999

Photometric Accuracy

+0.005Abs (at 1.0Abs)
+0.003Abs (at 0.5Abs)

Photometric repeatability

+ 0.002Abs (at 1.0Abs)

Auto Zero Function

[AUTO ZERO] key enables one-touch setting

Baseline Stability 0.001Abs/h
Baseline Flatness 0.010Abs
Noise Level 0.002Abs (0.0005Abs RMS)

Baseline Correction

Automatic correction using computer memory

Light Source 20W halogen lamp (long-life 2000 hour), Deuterium lamp (socket-type),
On-board automatic light source positioning mechanism

Monochromator Uses concave holographic grating

Detector Silicon photodiode

LCD Backlit (320 x 240 dot), Adjustable contrast

Sample Compartment

Interior dimensions 110 x 230 x 105 (mm)
(W x D x H) (Partial depth 155mm)
Removable type  2-screw attachment
Beam dimensions 2 X 7Tmm (W x H)

(at center of accessary cell holder)

Power Supply 100V system (100V to 120V) P/N 206-89175-92
200V system (220V to 240V) P/N 206-89175-38
50/60Hz 160VA

Dimensions 416 x 379 x 274 (mm) (W x D x H)

Weight 11kg

Ambient Temperature

Room temperature 15 ~ 35°C

Amhient Himmidiiv

Humiditv 45 ~ RO (lece than 70% at temperatire hicher than 30°C)
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Software Specifications

Photometric

(1) Fixed wavelength measurement, light measurement mode; T% ABS

(2) Quantitation by K factor method (coefficient input)

(3) Saving/loading function of table data

(4) Automatic printing function and automatic output function to the RS-232C port

(5) When the CPS-240 or multi-cell (both options) is used : Sequential measurement up
to 6 cells is possible.

Spectrum

(1) Spectrum measurement
Measurement mode : ABS ; T%, E
Scan speed : Very fast, fast, medium, slow, very slow
Repetition times of scan : 1 to 99
Recording method : Overlay/Sequential is selectable.
(2) Spectrum data processing function
Detection of peaks/valleys (up to 20 for both)
Enlarge/Reduce (Reduction is available with the vertical axis only.)
Data loading by cursor keys
Data saving/loading function (main unit : 6, data pack: 21)
(3) Function of transferring spectrum data via RS-232C port to an external PC
(4) When ESC/P printer is used: waveform printing of spectrum (A5 size output)

Quantitation

(1) One-wavelength measurement, two-wavelength/three-wavelength measurement
(2) Function relating to calibration curve
Automatic calculation of concentration by K factor method
Automatic calculation of concentration by single point calibration curve method
Multi-point calibration curve
Number of standard samples (2 to 10)
Calibration curve: 1st- to 3rd-order regression calibration curve
Selection of the original passing
Repetition measurement (1 to 10 times) of standard samples and creation of
calibration curve according to its mean measurement value
Display of calibration curve formula
Display of relative coefficient of calibration curve
(3) Measurement
Quantitation by repetition measurement (1 to 10 times) and its mean measurement
value
(4) Saving/loading function of table data
(5) Automatic data printing function/Automatic data output function to RS-232C port
(6) With the CPS-240 or multi-cell (both options) is in use : Sequential measurement
up to six cells is possible.

Shared functions

(1) Selection function of the setting condition after power is turned ON.
Stand-by mode can be designated to enter any parameter configuration screen among
the Photometric, Spectrum, and Quantitation modes. Also, it can be designated by a
parameter file.

(2) Backup of the previous measurement conditions

(3) Selection function of the number of decimal places
The number of decimal places for absorbance can be switched to three digits or four
digits.

(4) Buzzer ON/OFF function

(5) Automatic turning OFF function of LCD

(6) Hard copy function of the screen with a printer in use
Printing of the date on a hard copy is selectable.

(7) External control function
The UVmini can be controlled from an external computer.
The interface used is the RS-232C.

(8) File transfer function
Using optional PC file transfer software, sending data files and condition files to PC
and receiving them from PC is possible.
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Sample Module (Multi-cell, Sipper Operation)

When you use a function key to call up the sample control screen from a measurement parameter configuration
screen, you can set the measurement parameters for the sample module.
The following accessories are available which can be mounted in place of the standard sample module and

operated in synchronization with the main instrument.

1. Multi-cell (Cell holder capable of handling 6 cells.)
2.CPS-240 (6-cell holder with a temperature control function)
3. Sipper 160 (Perform measurements while drawing sample into a flow cell using a pump.)

4. Syringe sipper (Perform measurements while drawing sample into a flow cell using a syringe.)

Refer to the instruction manuals of the accessaries for the instructions for mounting the various accessories.

Note that 8-position, 12-position, and 16-position cells mentioned in the selection items are not optional.
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Multi-cell Sample Compartment (6-position)

This accessory is equipped with max.6 sample cell holders.
The sample cell holders can be moved automatically or by key operations on the spectrophotometer unit.

The cell holders at the front is numbered 1.

sanple Conpartoent EEEERRIETT BRI Display changes according

L — .
/ to selection of sample
le.
1,5anple wodule : 6 cell module

2. 0rive cell No,: 6
3.Reagent blank corr,(cell 1): YES
4,Cell blank corr, . YES

Cell Position = 1
Input item No,,

Fig. A.1 Sample control screen (6position muiti-cell)

(1) Sample module
Specify the name of the instrument mounted in the sample module. Select the 6-position cell.
The screen of Fig. A.1 is displayed after initialization. Set this to 1 when the standard sample module is

used. To initialize the 6-position cell, press [Initial] (F1).

(2) Drive cell No.

Enter the number of cells being measured.

(3) Reagent blank corr. (cell 1)
This indicates that the sample being used as the reagent blank has been placed in the cell position 1.

Enter the [3] key to switch the display between "YES" and "NO".

Refer to "A.5 About the Blank Correction Function” for details about “reagent blank correction”.

(4) Cell blank corr.
Set whether or not to perform cell blank correction on the measurement results.
Enter the [4] key to switch the display between "YES" and "NO". If "YES" is set, [Cell BIK](F4)
appears.

Refer to "A.5 About the Blank Correction Function" for details about "cell blank correction".
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(5) [MoveHome] (F2 key)

This moves cell 1 (the cell inserted into the front-most cell holder) into the measurement light path.



Appendix A-1 Multi-cell Sample Compartment (6-position)

(6) [MoveCell] (F3 key)
This advances the holder one cell. If cell 6 is the cell which is currently in the light path, the holder will
move to cell 1 when you press this key.

(7) [Cell BIk] (F4 key)
This acquires absorbance (transmittance) data for the cell which is inserted in the respective cell holder.
Cell blank correction subtracts the absorbance acquired at this time from the sample measurement results
for each cell. (The two are divided for transmittance.)
When "Cell blank corr.” is set to "YES", be sure to perform cell blank correction for the cell being
used.

This function operates only when "Cell blank corr.” is set to "YES".

NOTE | Cells cannot be automatically moved and measured in modes which are accompanied by a
spectrum display (Spectrum mode). Press the [MoveCell] (F3) key when you wish to move
the cell.
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CPS-240

The CPS-240 is an isothermic cell holder which is used to simultaneously hold the 6 cells at a set temperature
through electronic control.
The various settings are the same as for a Multi-cell. Refer to "A.1 Multi-cell Sample Compartment ". Refer to

the CPS-240 manual regarding setting the temperature of the CPS-240.
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Sipper 160

This is an accessory that uses a pump to draw liquid sample into a flow cell.

| 550.0nn_0,006A8

cample Cowparteent

1.5anple module : Sipper 160
2.Punp speed + Fast
3.51pping time 4,0 sec
4. Duell tine : 2.0 sec
5.Purge time : 0.0 sec
6,No, of rinses : 0

Input item No,, OFF

NN Wi

Fig. A.2 Sample control screen (Sipper160)

(1) Sample module
When the sample module setting is Sipper 160, a screen like the one above is displayed.
(2) Pump speed
This indicates the pump rotation speed. The input range is 1 to 4: 1. Fast, 2. Medium, 3. Slow, 4. Halt.
Select the 4. Halt when using the electromagnetic valve.
(3) Sipping time
Set the time that the sampie will be aspirated. The input range is 0 to 99.9 seconds.
(4) Dwell time '
Set the time interval between aspiration of a sample and measurement. The input range is 0 to 99.9
seconds.
(5) Purge time
Set the time after measurement is completed that the sample will be purged. The input range is -99.9 to

99.9 seconds. When set to a negative value, the pump will reverse to purge the sample, In other words,

the sample will be discharged from the tube through which it was aspirated.

(6) No. of rinses
Set the number of times that the inside of the flow cell will be rinsed before measurement. The sip- purge
operation will be repeated the number of times set here. Measurement is not performed during this
operation.

(7) [Manu.Sip] (F4 key)
This key switches the manual suction function ON/OFF. Each time you press this key, the function
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toggles between ON «— OFF. Manual sipping draws the sample while the sipper lever is pressed,

regardless of the sipping time setting, and no measurement is performed.



Appendix A-3 Sipper 160

* When using the auto sample changer ASC-5 (optional) for link measurement, refer to the manual for

ASC-5.
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Syringe Sipper

This is an accessory to sip the liquid sample to the flow cell using the syringe.

Sanple Cowpartuent RO IRRCIRA:

1.Sample module : Syringe sipper
2. Pump speed : 0.6 wl/sec
3.51p volume : 1,00 ml

4, Duell time : 2.0 sec

. Purge volume : 0.00 nl

6.No, of rinses : 0
7.Sample recovery: OFF
Not initialize,
Input item No,,

I I N

Fig. A.3 Sample control screen (syringe sipper)

Tnitialize

When the unit is connected after turning ON the power, the accessories must be initialized with F1 key. If
they have not been initialized, the set capacity of sample may not be sipped or drained.
(1) Sample module
When the sample module is set to " Syringe Sipper,” a screen like the one above is displayed.
(2) Pump speed
Select the pump operating speed from four steps: 1.2, 0.6, 0.3, 0.2 or 0.1 mli/sec.
(3) Sip volume
Set the sample sipping volume in the unit of ml. Input range is 0.00 to 10.00 ml.
(4) Dwell time
Set the time from sample sipping to measurement start in the unit of second. Input range is 0.00 to 9.99
secC.

(5) Purge volume

Set the sample purge volume after measurement in the unit of ml. Input range is 0.00 to 10.00 ml.

(6) No. of rinses
Set the number of times that the inside of the flow cell will be rinsed before measurement. The sip and
purge operation will be repeated the number of times set here. Measurement is not performed during this
operation. Input range is O to 4 times.

(7) Sample recovery
Select the direction to which the sample is purged after measurement, the drain nozzle side or the sipping
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nozzle side,
The [7] key is used to toggle Return (ON) and Discharge (OFF).
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About the Blank Correction Function

The blank correction functions included in modes in which a multi-cell or CPS-240 are available in [SmplCntl]

are used in the following instances.

1. Reagent blank correction
Using the sample placed in cell position 1 as a blank, the cells in the other positions (2-6) are measured.
In other words, after the samples in cell positions 2 through 6 have been measured, the measured value
for the sample in cell position 1 is subtracted from the various measured values.
Because of this, even if time changes occur in the blank sample or drift develops due to the increasing
temperature of the instrument, accurate data can be acquired by canceling these fluctuating factors.

2. Cell blank correction
Even though cells are constructed in the same manner, there are naturally going to be slight optical
differences. In cell blank correction, at first blank samples are placed in a square cells and the measured
values in that condition are recorded. Then, when an unknown sample is measured and those results are
displayed, the previously recorded blank measured value is canceled from the various measurement

results. Thus, the measured value of only the sample is obtained.

If both of these two blank correction functions are functioning, the measured value for the other cells can be
corrected with the sample in cell 1 as the reagent blank, while also performing a cell blank for each individual
cell.

Blank correction is one type of data processing and is calculated as subtraction for absorbance and division for

transmittance.

Note that the standard measurement modes in which the blank correction function can be used are the Photo-

metric mode and Quantitation mode. This function cannot be used in the Spectrum mode.



Appendix A-5 About the Blank Correction Function

Table A.1 Blank Correction List

Cell Cell blank corr.=NO | Cell blank corr.=NO Cell blank corr.=YES | Cell blankcorr.=YES
Position | Reag blank corr.=NO | Reag bilank corr.=YES | Reag blank corr.=NO | Reag blank corr.=YES
ma An An-A An-an (An-an)-(Ai-ai)

© Celln | <

T

= (n=2-6) o

5 E Tn Tn/T1 X 100(%) Tn/ta X 100(%) Tn-ti/te/ - T1 X 100(%)

[o

5

O | Celll 2 A, Photometric :A; Avg Photomeetric :As-ai
(Cell used < Quantitation :A;-a e Quantitation :(As-a)-(Ai-a1)
as reagent w2 T T, Tt X 100(%) Ti/t X 100(%)

blank)
Wherein,

An: Absorbance with no blank correction on cell n

Tn: Transmittance with no blank correction on cell n

an: Cell blank value for cell n (absorbance)

n:  Cell blank value for cell n (transmittance)

The range over which correction can be performed, due to internal data processing cal-

culation restrictions, are up to 399.9% for transmittance and down to -0.602Abs for

absorbance.

When a blank correction function is working, accurate data are obtained only when an

actual measurement operation has been performed (when the [START/STOP] key has

been pressed). Please note that the value displayed in the upper right corner of the

sample control screen or measuring mode, which indicates the current value, displays

the uncorrected value.
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Printer

NOTE | Refer to the printer's user's manual for detailed operation of the printer.

This section explains how to connect the printer to the UVmini-1240 using thermal printer the HCP-1C as an

example. The explanation given here is also applicable to the printers which conforms to ESC/P except selection

items in step 7.

Fig.B.1 Thermal printer

B.1 Installation Procedure
The HCP-1C and the UVmini-1240 are connected using thel printer cable included with the printer.

For connecting a ESC/P type printer, the special printer cable (088-50904-20) is required.

Table B.1 Printer Installation Procedure

Operation, Monitor Display

Key Operation

1 Return to the Top Menu.

Press the [RETURN] key

until the screen stops changing.

1
2
3
4

5

Mode Meny [ 550,0nd 0,007AB
JPhotonetric
.Spectrum
JQuantitation
,Optional Program Pack

JLtilities

Inp
P

ut item No,,
p— Fi Ctrl

I0 Card

& vt temriad



Appendix B Printer

Operation, Monitor Display - Key Operation

Select "S5. Utilities" [5]

Mtilities
1.Start program : Standard wenu
2.Decinal display: Abs(3) T%(1)
J.Light source : Auto-change  340nm
4,Data accum,time: 0,1 sec
5.Clock set 2 08/Jul/98 11:06:41
6.Beep : ON
7 ,Pr inter o
( L,margin = 8 ) [ESC/P-24

oo

8.Display off time:30min
Input item No,.

Select "7. Printer" [7]

Utilities
1.Start program : Standard menu
2.Decinal display: Abs(3) T%(1)

Lif Printer . Auto-change  340nm

Da fne: 0,1 sec

Gl ESC/P-9 : 08/Jul/98 11:06:41
Be| ESC/P-24 : ON
P PORE o]
L

rinter : =
Jargin = 8§ ) |ESC/P-24
8.Display off time:30min

Select an item using "A" or "¥",

Select "HCP" [Alor[V]
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Operating Procedure

Hard copy of screen  : A hard copy of the screen will be printed when you press the [PRINT] key.
Print using function key: When the function keys are assigned a [PRINT] function as in modes in
which the measurement results are recorded in table format, as in Photometrics, all of the table data
will be printed.

Print numeric data for each measurement: When the measurement results are obtained in the form
of numeric values, as in Photometrics, the measurement results will be automatically printed if the
printer is simply connected to the unit.

To feed paper: Press the [ON LINE] key on the printer to turn the on line display OFF. Then press
the [FEED] key.

After using this, press the [ON LINE] key again to turn the on line display back ON.



List of Cells

Table C.1 List of Optional Cells

Name Shape|Quartz (S cell)| Glass (G cell) | Q'ty Special holder
Square cell, optical length 10mm A 200-34442 200-34565 1 Not required
Square cell, matching type A 201-98716 201-98746 | 2/set Not required
Sealed-type square cell, optical B 200-34444 | 200-34444-01 1 Not required
length 10mm
Semi microcell,optical length C 200-66501 | 200-66501-01 1 Not required
10mm required sample volume
1.0m/ or more
Semi microcell, optical length D 200-66551 200-66579-12 1 Not required

10mm required sample volume

1.0m! or more

Super-micro black cell, with " K

10mm optical path and required
sample volume of 100uL or more

200-66578-11

Super-micro cell
holder (206-
14334-01) req'd

Micro black cell, with 10mm L

opti-cal path and required sam-
ple volume of 100ul more

200-66578-12

Super-micro cell
hold(206-
14334-01) req'd

L(Optical.length) 200-34448 200-34448-01 1
= 10mm (quartz window) (glass window)
Cylindrical cell | { =20mm 200-34472 200-34472-01 1 Cylindrical
(OD 25u") (quartz window) (glass window) cell holder
(ID 22u™) { =50mm 200-34473-01 | 200-34473-03 1 (204-06216)
(quartz window) (glass window) req'd
{ = 100mm 200-34473-02 | 200-34473-04 | 1
(quartz window) (glass window)
Square long ! =20mm 200-34446 200-34446-01 1 Long-path rectangular
absorption { = 50mm G | 200-34944 200-34944-01 I cell holder (204-
cell 23118-01) req'd
Short optical {=1mm 200-34660-01 | 200-34662-01 i Short optical
lentth cell [ =2mm H | 200-34655 200-34662-11 1 lentth celi spacer
{=5mm 200-34449 200-34449-01 1 re'd.
Spacer for short | for Imm 204-21473-03 1 Not required
optical length for 2mm J 204-21473-01 1
cell K for Smm 204-21473-02 1 o
=
S
; Optical 2
Nomenclature Optical Shape Quartz cell Capacity | width |Special holder] Remarks %
length (S cell) of cell Cg?
Flow cell L=10mm| I 200-34670 1.5mL 4 X 36 {Notreqgd, but |For general 3
front plate with| use,without g'
hole req'd tubes
Flow cell for L=10mm| P 22092618 33uL ¢2 X 10|Not required  |include tubes
Syringe Sipper
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@  SHIMADZU CORPORATION

SHIMADZU CORPORATION. International Marketing Division
3. Kanda-Nishikicho t-chome, Chiyoda-ku, Tokyo 101-8448, Japan
Phone: 81(3)3219-5641  Fax. 81(3)3219-5710
Cable Add.:SHIMADZU TOKYO
SHIMADZU SCIENTIFIC INSTRUMENTS, INC.
7102 Riverwood Drive, Columbia, Maryland 21046, U.S.A.
Phone: 1{410)381-1227 Fax. 1(410)381-1222 Toll Free: 1(800)477-1227
SHIMADZU DEUTSCHLAND GmbH
Albert-Hahn-Strasse 6-10, D-47269 Duisburg, F.R. Germany
Phone: 49(203)7687-0 Fax. 48(203)766625
SHIMADZU (ASIA PACIFIC) PTE LTD.
16 Science Park Drive #01-0t Singapore Science Park, Singapore 118227,
Republic of Singapore

SHIMADZU SCIENTIFIC INSTRUMENTS (OCEANIA) PTY, LTD.
Rydalmere Business Park, Unit T, 10-16 Scuth Sireel, Rydalmere N.S.W.
2116, Australia
Phone; 61{2)9684-4200 Fax. 61(2)9684-4055
SHIMADZU DO BRASIL COMMERCIO LTDA.
Rua Cenno Sbrighi, 25 GEP 05036-010 Agua Branca, Sac Paulo, BRAZIL
Phone: (56)11-861-1688  Fax. (55)11-861-2209
SHIMADZU (HONG KONG) LIMITED
Suite 1028 Ccean Cenler, Harbour Cily, Tsim Sha Tsui, Kowloon HONG KONG
Phone: (852)2375-4979  Fax. (852)2199-7438
Overseas Offices
Istanbui, Beijing, Shanghai, Guangzhou, Shenyang, Chengdu, Moscow
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