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Safety Symbols

The following symbols are used in this manual to prevent accidents which may occur as a result of
incorrect use of the instrument.

Denotes a sentence regarding a safety warning or note.
Read the sentence carefully to ensure safe and correct use.

Denotes a prohibited operation.
The operation must never been performed.

Denotes an instruction.
The instruction must be strictly adhered to.

Denotes an instruction.
Disconnect the AC adapter from the AC outlet.

Denotes a prohibited operation.

@ 0 & 0P

Never disassemble the instrument.

Notes on This Manual

» Copying or reproduction of all or any part of the contents of this manual without KONICA
MINOLTA'’s permission is strictly prohibited.

» The contents of this manual are subject to change without prior notice.

» Every effort has been made in the preparation of this manual to ensure the accuracy of its contents.
However, should you have any questions or find any errors, please contact a Konica Minolta autho-
rized service facility.

+ KONICA MINOLTA will not accept any responsibility for consequences arising from the use of the
instrument.



/A Safety Precautions

To ensure correct use of this instrument, read the following points carefully and adhere to them. After
you have read this manual, keep it in a safe place where it can be referred to anytime a question arises.

/N\ WARNING

serious injury.)

(Failure to adhere to the following points may result in death or

Do not use the instrument in places where
flammable or combustible gases (gasoline
etc.) are present. Doing so may cause fire.

®

Do not disassemble or modify the in-
strument or the AC adapter. Doing so
may cause a fire or electric shock.

L

Always use the AC adapter supplied as
a standard accessory or the optional AC
adapter, and connect it to an AC outlet
of the rated voltage and frequency. If the
AC adapters other than those specified
by KONICA MINOLTA are used, this
may result in damage to the unit, fire or
electric shock.

N

The instrument should not be operated if it is
damaged or AC adapter is damaged, or if
smoke or odd smells occur. Doing so may re-
sult in a fire. In such situations, turn the power
OFF immediately, disconnect the AC adapter
from the AC outlet (or remove the batteries if
they are used) and contact the nearest Konica
Minolta authorized service facility.

Ifthe instrument will not be used for a long
time, disconnect the AC adapter from the
AC outlet. Accumulated dirt or water on
the prongs of the AC adapter’s plug may
cause a fire and should be removed.

Do not connect or disconnect the AC
adapter with wet hands. Doing so may
cause electric shock.

Take special care not to allow liquid or
metal objects to enter the instrument.
Doing so may cause a fire or electric shock.
Should liquid or metal objects enter the
instrument, turn the power OFF immedi-
ately, disconnect the AC adapter from the
AC outlet, and contact the nearest Konica
Minolta authorized service facility.

Do not dispose of batteries in fire, short
their terminals, apply heat to them, or
disassemble them. Also, do not recharge
them. Doing so may cause explosion or
heat generation, resulting in fire or in-

jury.

L

Should liquid leak from batteries and con-
tact to eye, wash liquid off with clean wa-
ter without rubbing eyes and immediately
seek for medical professional’s advice.
In case liquid contacts with hand or clothes,
wipe it off with plenty of water. Avoid fur-
ther use of such unit.

ject as tape in disposing of batteries.

Insulate battery contact with such ob-

Contact to other metal object may cause
explosion or fire. Follow local regula-
tion for proper disposal or recycling of
batteries.

/N\ CAUTION

(Failing to adhere to the following points may result in injury
or damage to the instrument or other property.)

Do not perform measurement which the
measurement aperture directed towards
your face. Doing so may damage them.

N

Do not place the instrument on an un-
stable or sloping surface. Doing so may
result in its dropping or overturning,
causing injury. Take care not to drop the
instrument when carrying it.

O

Do not use batteries other than those speci-
fied by KONICA MINOLTA. When in-
stalling batteries in the instrument, make
sure that they are correctly oriented accord-
ing to the (+) and (-) marks. Failure to ad-
here to these instructions may cause bat-
teries to explode or leakage of electrolytes,
resulting in fire, injury or air pollution.

€

When using an AC adapter, make sure
that the AC outlet is located near the in-
strument and that the AC adapter can be
connected to and disconnected from the
AC outlet easily.




Introduction

This instrument is a high-precision, light-weight Chroma Meter developed for Absolute Measurement
and Difference Measurement in a wide range of fields. Measurement can be made in conjunction with
a multi-functional data processor or with the Measuring Head alone.

Layout of This Manual

» This manual describes the CR-400 and CR-410. The CR-400 is used for illustrations, and any
differences have been pointed out clearly so the manual may be used equally for both models.

* The manual is divided into two sections covering the Measuring Head and one section on the data
processor. See following chapters for your use.

|Chapter 1 Measuring Head 1 (P21-) |
When using the measuring head alone.

| Chapter 2 Measuring Head 2 (P.53-) |

When using the measuring head separately from the data processor after setting.

* The measuring head cannot be set by itself, but functions which run by setting the head using the
optional CR-400 utility software CR-S4w or the Color data software ChromaMagic CR-S3w are
described.

Chapter 3 Data Processor (P.57-) |
When using the measuring head and the data processor together.




Conventions

<Illustrations for Operating Procedures>

The section within this manual. —-

Numbered order for operating pro-

White Calibration

When using the instrument for long periods of time, the displayed value may change depending on
changes in the environment. Therefore, in order to achieve accurate measurements, we recommend
that white calibration is done regularly using the white calibration plate. White calibration should also
be done before measuring after a long time has passed since the instrument was last used.

INe

White calibration should be done under the same temp ions as

Measufing Head 1
Measufement

cedure.

Key panel used for operation and po-
sition of instrument.

Screen display.

White calibration plate

[Operating Procedure]

Press the Calibration key ) while in the measurement screen.
+ The white calibration screen appears.

WHITE CALIB.] WHITE CALIB.]

Differs according to user settings.

The Measuring Head has the ©) key

1093 5

K[, K=0.3114
=0, y=0.3190
[ . o 1

White calibration
data has been set.

No white calibration
data has been set.

© Go to step 3 if white calibration data has been set.

and the data processor has the
key. Their functions are followings:

Set the data listed on the back of the white calibration plate cover using the
key and the Enter key @

2

# The numbers changes 0 — 9 — 0 .... (larger) every time the @) key is pressed.
© Move the cursor using the Enter key @.

<Example>

(Data Processor)

& key: moves cursor or scrolls screen left and right.

key: moves cursor or scrolls screen up and down.




Notes on Use

<Operating Environment>

o This instrument and the AC adapter supplied as a standard accessory have been designed exclu-
sively for indoor use.

¢ Do not leave the CR-400/410 in direct sunlight or near sources of heat, such as stoves etc.

The internal temperature of the instrument may become much higher than the ambient temperature
in such cases.

¢ Do not use the CR-400/410 in areas where dust, cigarette smoke, or chemical gases are present.
Doing so may cause deterioration in performance or breakdown.

¢ Do not use the CR-400/410 near equipment which produces a strong magnetic field (such as speak-
ers, etc.)

e The CR-400/410 is classified as an Installation Category II (equipment which is powered by an AC
adapter connected to a commercially available power source).

e The CR-400/410 is classified as a Pollution Degree 2 (equipment which may cause temporary
electrical hazards due to contamination or condensation, or products which are used in such an
environment).

¢ Do not use the CR-400/410 at altitudes of higher than 2000m.

¢ Use this instrument at ambient temperature between 0 and 40°C and relative humidity 85% or less
(at 35°C) with no condensation (*1). Operating this instrument outside specified temperature and
humidity range may unsatisfy its original performance.

*1 Operating temperature/humidity range of products for North America: between 5 and 40°C and relative humid-
ity 80% or less (at 31°C) with no condensation

<The Instrument>

¢ Do not subject the CR-400/410 to strong impact or vibration.
Doing so may cause deterioration in performance or breakdown.

e The measurement aperture should be protected from dirt and strong impacts. Always attach the
protective cap when not in use.

e The CR-400/410 may cause interference if used near a television, radio, etc.

¢ Due to the effect of electrostatic discharge on or in the vicinity of CR-400, erroneous can occur. In
this cace please repeat the last mesurement. If strong static electricity is received at the moment
measurement is made, the measurement values may be adversely affected, but the following mea-
surement will be ok.

<Measurement>

e When using the Measuring Head upside-down, make sure no dirt or dust get into the aperture.

e When using the instrument for long periods of time, the measurement value may change depending
on changes in the environment. Therefore, in order to achieve accurate measurements, we recom-
mend that white calibration be done regularly using the white calibration plate. Doing this will
automatically correct other calibration channels, so there is no need to calibrate them.

¢ Changes in the temperature will cause the color of the specimen to change, resulting in changes in
the measurement data even if white calibration has been done. Therefore, calibration, setting of
color difference target colors, and measurement should all be done at the same temperature.

e When performing continuous measurements, remove the batteries and use the AC adapter.

<Displayed Data>

e Although this instrument is designed for increased accuracy in operations by internally calculating
more digits than are actually displayed, some operation errors may occur in the minimum number of
digits during rounding off, color space conversion, and in other situations.

<White Calibration Plate>

e The white calibration plate is placed near the middle. When doing a calibration, use the area near the
middle.

¢ Do not allow the white calibration plate to get scratched or stained.

e If you are not going to use the white calibration plate, close the cover to the white calibration plate
to prevent entry of ambient light, as any areas exposed to such light will discolor.



<Roll Paper>

o This roll paper is special paper (thermal paper) which displays color as the result of a heat-induced
chemical reaction.

¢ Do not store in hot and/or humid places.

¢ Do not expose to direct sunlight, fluorescent light, or other outside light for long periods of time.

¢ Using roll paper which has become discolored because of the way it was stored will result in print-
ing which is difficult to read. Use new roll paper whenever possible.

o Printed data may become difficult to read because of the way the paper has been stored. We recom-
mend you copy any data for long-term storage.

<Printing>
o Since the printer uses a thermal mechanism, the ambient temperature may affect the speed and/or
consistency of print.

<Power Source>
e Make sure that the power switch is set to OFF when the CR-400/410 is not in use.
o Always use the AC adapter (AC-A305) supplied as a standard accessory and connect it to an AC
outlet of the rated voltage and frequency.
e Use an AC power source which is within 10% of the rated voltage.

<Recommended Batteries>

¢ Alow ambient temperature will cause a drop in battery performance, with similar results for perfor-
mance in terms of number of measurements and printing speed and consistency. We therefore rec-
ommend you use lithium or nickel metal-hydride batteries which can withstand changes in tem-
perature.

<Backup Batteries>

e Measurement data and settings are stored in memory which is backed up by the internal backup
batteries. The backup batteries are automatically charged during operation of the instrument, and
can retain the contents of memory for 10 months if they have been fully charged. At time of pur-
chase, the batteries may have already been partially discharged, so turn the power on to charge
them. Charging of the backup batteries is performed continuously while the instrument is switched
on, even while the instrument is being used. The batteries can be fully charged about 20 hours, and
there is no danger of overcharging.

¢ Do not replace the internal backup batteries (type: ML2020 3V) yourself. Contact the nearest Konica
Minolta authorized service facility to replace the backup batteries.

e We recommend that you backup all important data and store it separately.



Notes on Storage

e The CR-400/410 should be stored at temperatures between -20 and 40 °C and a maximum relative
humidity of 85%. Do not store it in areas subject to high temperatures, high humidity, or rapid
changes of temperature, or where condensation may occur. For added safety, we recommend that it
is stored with a drying agent at room temperature.

¢ Do not leave the CR-400/410 inside a car or in the trunk of a car. Under direct sunlight in summer,
the increase in temperature can be extreme and may result in malfunction.

¢ Do not store the CR-400/410 in areas where dust, cigarette smoke, or chemical gases are present.
Doing so may cause deterioration in performance or breakdown.

e When not using the white calibration plate, close the cover and store it.

¢ Do not throw away the packing materials (cardboard box, cushioning material, plastic bags, etc.).
They can be used to protect the instrument during transportation to a service facility for mainte-
nance (re-calibration etc.).

e If you are not going to be using the CR-400/410 for more than two weeks, the batteries must be
removed. If the batteries are left in the instrument, leakage may occur resulting in damage to the
instrument.

Notes on Cleaning

o If the CR-400/410 becomes dirty, wipe it with a soft, clean dry cloth. Never use solvents such as
thinner and benzene.

e If the white calibration plate becomes dirty, wipe it gently with a soft, clean dry cloth. If dirt is
difficult to remove, wipe it with lens cleaner and cloth, then dry.

o [fthe CR-400/410 break down, do not try to disassemble and repair it by yourself. Contact a Konica
Minolta authorized service facility.
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Before Use

Standard Accessories

Standard accessories are available with this instrument.

In the text, “Head” indicates the Measuring Head and “DP” indicates the Data Processor.

White Calibration Plate
CR-A43 (for CR-400 Head)
CR-A44 (for CR-410 Head)

Used during white calibration.
Back side of the cover lists calibration data.

Protective Cap
CR-A72 (for CR-400 Head)
CR-A104 (for CR-410 Head)
Attaches to the tip of the light projection tube of the
measuring head to protect the optics.

Roll Paper - 1 roll
(for data processor)
Thermal paper for the printer.

RS-232C Cable (for connecting the Head to the DP)
CR-A101 (for data processor)
Used to connect the measuring head to the data pro-
cessor. (for this instrument only 13-pin specification,
1.3m long)

AC Adapter
AC-A305
Supplies power from an AC outlet to the instrument.
Input: 100-240V~. 24-38VA 0.24-0.16A 50-60Hz
Output: Voltage 5Vdc Current 2.0A (max.)

Wrist Strap
CR-A73 (for measuring head)
Attaches to the measuring head.

AAA Size Battery (x4)
(for measuring head)

AA Size Battery (x4)
(for data processor)

11
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Optional Accessories

The following optional accessories should be purchased as needed.

Roll Paper-5 rolls
DP-A22 (for data processor)
Thermal paper for the printer.

Shoulder Strap
SS-01 (for data processor)
This shoulder strap is attaches to the data processor.

Hard Case
CR-A103
Used for storing measuring head, data processor and
accessories. Do not use for transportation.

Glass Light Projection Tube
CR-A33a, A33f (for CR-400 Head)
CR-A33e (for CR-410 Head)
The glass on the tip can be used when measuring wet
objects or when flattening woven cloth, etc., for mea-
surement.

Light Projection Tube
CR-A33c, A33d (for CR-400 Head)

AN
@

o

CR-A33a
Convex glass

CR-A33f
Concave glass

CR-A33e

N

CR-A33c (no disc)

N

CR-A33d (with g22mm disc)




Pivoting Base

CR-A12 (for CR-400 Head)

Switching the light projection tube for the CR-400
measuring head to the CR-A33c and attaching it to
the pivoting base CR-A12 allows more stable mea-
surement as well as more accurate determining of

the measuring point.

CR-A33c accessory

)

Granular Attachment

CR-A50
This allows easy, reliable, and accurate measurement
of powder, grain, or paste objects.

Color Tiles (for CR-400 Head)

12-color set CM-A101, 6-color set CM-A102, 14
single colors CM-A101** (** is depending on the
color), case CM-A68 (stores four tiles)

The color tiles are 12 BCRA colors and white and
black.

CR-400 Utility Software CR-S4w

(CD-ROM)

This software uploads measurement data, uploads and
downloads of user index, converts to Excel format,
and helps tweak and re-use measurement data.

Ver 1.0 or later is required for connection to this in-
strument.

Excel® is a trademark of Microsoft Corporation (USA) registered
in US and other countries.

Color Data Software ChromaMagic CR-S3w
(CD-ROM)

Equipped with a variety of functions to operate the
instrument using a computer, this software also pro-
vides data processing and file management functions.
Ver 1.1 or later is required for connection to this in-
strument.

RS-232C Cable (for PC)

CR-A102

Used to connect the measuring head or data proces-
sor to a PC.(PC connector D-sub 9 pins, 2m long)

13
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System Configuration

—— Standard accessories
———- Optional accessories

CR-400 Utility Software

|
!
Shoulder Strap ! CRS4w CD-ROM I :
5501 | | |
| Color Data Software | |
| | ChromaMagic CR-S3w | |
I | (Version1.1 or higher) CD-ROM I Hard Case I
| | CR-A103 I
Roll Paper :
DP-A22 (5 rolls) I RS-232C Cable
} A (for PC) CR-A102
| | |
| Data Processor | | /
| I Wrist Strap
DP-400  |——___ 1 et L Lt 3 CR-A73
|
1
1 ]" —— Oo———3a ——— Measuring Head
RS-232C Cable
Rc(ﬂ]l fglﬂer S (Head-DP connection) CR-400 CR-410
CR-A101
AA Size Batter @@
(x4) y O AC Adapter
AC-A305
= & —
Pro'éeé:iv;eECap AAA Size Battery

.
5] 7

White Calibration Plate

: Color Tiles
Pivoting Base CM-A101 12-color set
CRA12 CM-A102  B-color set
(with CR-A33c) CM-A101 * * 14 single colors
(* *varies by color)
CM-AB8 Case
________ ———————
! T T |
Glass Light Glass Light _ Light Light
Projection Tube Projection Tube Projection Tube Projection Tube
CR-A33a CR-A33f CR-A33c CR-A33d
(with convex glass) (with concave glass) (N0 disc)  (with ¢ 22mm disc)

CR-A5!

]

Protective Cap
CR-A104

]

White Calibration Plate
CR-Ad44

Glass Light
Projection Tube
CR-A33e




Names and Functions of Parts

<Measuring Head>

1. Power switch
2. RS-232C terminal

3. AC adapter terminal

4. Measurement button
5. Battery chamber cover

6. Light projection tube
7.LCD
8. Ready lamp

9. Tripod socket
10. Wrist strap attachment

CR-400
Head CR410
Head
: Turns ON and OFF the power.

: Connect the RS-232C cable when transmitting data back and forth to

the data processor or a PC.

: Connect the connector plug for the AC Adapter (AC-A305) here when

using the adapter.

: Press this to measure.
: Open and close when replacing batteries. When inserting the 4 AAA

size batteries, make sure their polarity orientation is as shown.

: The CR-400 light projection tube can be replaced with the optional CR-

A33a, ¢, d, and f light projection tubes. The CR-410 light projection
tube can be replaced with the optional CR-A33e light projection tube.

: Displays measurement data and setting items.
: Ready to measure (and fully charged) when green. Always check the

lamp before measuring.

: For attaching a tripod to fix the measuring head.
: The wrist strap is attached.

*k AWARNING : Do not remove covers.
AWARNUNG : Niemals das gehduse 6ffnen.

(Do not disassemble or modify the instrument.)

15



16

I Names and Functions of Parts

<Measuring Head Key Panel>

G)—
®

1. Calibration key
2. Delete/Undo key

3. key

4. Escape key

5. Color Space key
6. Enter key

7. Target Color key

®®

e Used when doing a white calibration.

o Pressing this key while in the measurement screen deletes the latest
data. Pressing again, deleted data comes back. Deleted data is main-
tained until next measurement.

® Moves the cursor forward while pressed in the white calibration screen.

e Moves the cursor in the menu screen.

o Goes back through and displays data in the measurement or color dif-
ference target color screens.

e Adds +1 to the value at the cursor position while in the white calibra-
tion screen.

e Used to return to the measurement screen while in the menu screen.

e Used to cancel operations while in the white calibration or color differ-
ence target color screens.

e Returns to normal mode in the PC mode.

o Displays the latest data in the measurement screen.

e Returns to display of selected color difference target color data while in
the color difference target color screen.

¢ Changes color space in the measurement screen.

o Pressing this key displays the menu screen while in the start-up screen.

o Changes settings for each item in the menu screen.

o Confirms the selected color difference target color in the color differ-
ence target color screen.

¢ Displays the color different target color screen.

e Displays the new color different target color in the color difference
target color screen.



<Data Processor>

1. Power switch
2. RS-232C terminal

3. AC adapter terminal
4. Roll paper storage chamber :
5. Printer

6. LCD

7. Display contrast

8. Battery chamber cover

9. Shoulder strap attachment :
10. Buzzer

: Turns ON and OFF the power .
: Connect the RS-232C cable when transmitting data back and forth to

the data processor or a computer.

: Connect the connector plug for the AC Adapter (AC-A305) here when

using the adapter.
This is where the roll paper (thermal paper) is stored.

: Prints data on the roller paper (thermal paper).
: Displays measurement data and setting items.
: Turning the dial adjusts the contrast of the display to the most appro-

priate level.

: Open and close when replacing batteries. When inserting the 4 AA size

batteries, make sure their polarity orientation is as shown.
The optional shoulder strap is attached.

: Buzzer sounds.

17
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I Names and Functions of Parts

<Data Processor Key Panel>

) @ ® ®

. Delete Print |
Calibrate | —Jrgo Foed A

1 2 ABC| 3 DEF AN /
Option | Display | Color Space | | | = T8
4 GHI|5 JKL|B wmNO yd v AN

Statistic | Data List | Page
7 Pamrs|,8 TUV |9 wxyz

Esc |Index Set| Target Mzasure @
0 Symbol nter

@ QO ®

© () (E] €)

Each key sometimes works to activate a function and sometimes simply to input a number or a letter.

[As function keys]
1. Calibration key » Used when doing a white calibration. (only when connected to the

1
measuring head)

el

2. Delete/Undo key | %%

2 ABc

* Pressing this key while in the measurement screen deletes the latest
data. Pressing again, deleted data comes back. Deleted data is main-
tained until next measurement.

* Deletes or undo a data displayed in the data list.

* Deletes a page while data list is displayed in the page data list.

* Deletes a color difference target color while a color difference target
color list is displayed in the color difference target color.

* Deletes user calibration channels while the calibration channel list is
displayed.

3. Print/Paper Feed key * Prints currently displayed measurement results, color difference target
value, statistical operation results, stored data in a data list, or all data
in a page.

* Feeds the roll paper when pressed for a long time.

4. Option key oeien | o Displays the option screen (tolerance, automatic measurement, date &

time, import, multi-calibration). (only when connected to the measur-

ing head)



5. Change Display key

6. Color Space key

7 Statistical Operation key

8. Data List key

9. Page key

10. Escape key Eec

11. Index Set key

12. Target Color key

13. Cursor key

14. Measure/Enter key

e Changes the display format while in the measurement screen or while
stored data is displayed in the data list.

¢ Changes the color space while in the measurement screen or while stored

data is displayed in the data list.
o Statistically calculates the stored data per page.
e Calls stored data a page.
e Displays the screen to select the page to change to.

e Cancels current operation or returns to previous screen.
e Returns to the latest data while in the measurement screen.

e Displays the item setting screen (printer, printing color spaces, data
protection, number of measurements for automatic average, illuminant,
back light, buzzer, displayed color limit, and remote mode).

e Displays the screen for editing the currently selected color difference
target color. (Only when Measuring Head is connected.)

e Moves the cursor up, down, left, and right.

(Up/down keys)

- Adds =*1 to the displayed data number while in the measurement screen
or while stored data is displayed in the data list.

(Left/right keys)

- Adds £10 to the displayed data number while in the measurement screen
or while stored data is displayed in the data list.

- Moves to the next page when displaying data that does not all fit in
single group while item, displayed color limit, or page/color difference

target color/user calibration channel lists are displayed.

e Measures while in the measurement screen.
e Calibrates while in the white calibration or user calibration screens.
o Measures color difference target color. (When the value has not been input in the
color difference target color screen.) (Only when the measuring head is connected)
¢ Changes the setting of the item at the cursor position, in the item setting screen.
e Selects the item at the cursor position in any other screen.

When an error screen is displayed, you can return to the original screen by pressing any key.

However, if the power save function is activated when an error screen is displayed, the error screen is

retained without showing the power save mode. In this case, pressing any operation key or measure-

ment button resets the power save mode, and displays the error screen. (The screen indication does not

change.) If the operation key is pressed again, the display returns to the original screen.
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I Names and Functions of Parts

- ~
E'E:'l'.;"t""E)aTe{é' ~ Print

m——- aliorate Undo Feed ﬁ @
1 2 ABC| 3 DEF

=
7\

Option | Display | Color Space
4 GHI|B JKL|B MmNO

Statistic | Data List | Page
7 PQRs |8 TUV|9 wxvz

Esc }Index Set{ Target Measure
0 Symbol Enter

,---------------
i |

5] 2] 6]
[As input keys]
1. Numeric pad ~ . Numer%c input is used for white calibratign values, sele.cte.d calibration,
color difference target color data, color difference restriction, the clock,
the timer, and the CMC parameter input screen.

e [ etter input is used in the selected calibration channel name and color
difference target color name input screens.

2. Target Color key ¢ Enters the following symbols at the letter or numeric input above . ('sp'
= space.)

[Upper case Latin letters| [Small case Latin letters |
sp! THS % & ()F+, -/, <=>2@[?]" _
AR

sp . + —

o In the filed that need numeric entry, available character types are auto-
matically fixed. In the sign entry field, the "+" or "-" sign is alternately
selected. In other fields, a space is entered.

3. Up/Down key e Changes input letter type.
Pressing the cursor key up: upper case Latin letters — lower case Latin
letters — numbers — upper case Latin letters, ....
® Moves the cursor when it can move up or down in the following screen:
white calibration values, user calibration, color difference target color data,
color difference tolerance input, date & time, and end time of the timer
e Adds %1 to values.

4. Left/Right key @ ® Moves the cursor when it can move left or right.
5. Escape key e Cancels numeric or letter input.

6. Measure/Enter key e Confirms input of numbers or letters.



Chapter 1

-- Measuring Head 1 --

This chapter describes how to use the

measuring head alone.
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Function Guide

The Measuring Head has the following functions available depending on how it is used.
1) Functions surrounded by [__] in the following table can be used with the Measuring Head alone.

(See P.21 "Chapter 1 Measuring Head I".)

2) Other functions can be set using the Data Processor when using the Measuring Head separately
from the Data Processor.
e See P.58 "Data Processor: Function guide" for details on functions available when connected to the

Data Processor.

See P.35 "Measurement" for details on color measurement and color difference measurement.

Index Function Reference page
Initial setting Initial setting Initialization
Language mode Language selection %6
Calibration White calibration Entry of calibration values 36
Display Change display Absolute values/Color difference display 30
Change display
Absolute value display 54
Color difference display
Pass/Caution/Fail display 55
Color space Color space selection 31
Color difference Color difference Target color setting (measurement value entry) 40
target colors target colors Target color selection 46
Target color setting (value entry)
Target color character string 55
Delete one target color/all target colors
Overwrite confirm 28
Processing stored data Data list Selection 1 data retrieval 43
Deleting/Undoing the latest data
Basic settings Backlight . 28
Setting
PC mode 49
Average measurement 54
Data protection
[1luminant
Color space limit Setting 56
CMC parameter
Option setting Clock
Data transfer 56
Multi-calibration 54
Other settings LCD contrast .
= Setting 28
Baud rate setting

® (2) above can be set using the optional CR-400 utility software CR-S4w and the Color data software
ChromaMagic CR-S3w as well. See the software manuals for details.

e User index displays can also be registered from the optional software. (See P.48.)



Preparation

Inserting the Batteries

To supply power to the instrument, the AC adapter (AC-A305) or 4 AAA size batteries must be used.
Use either the AC adapter or batteries, according to which suits your application.

WARNING

Do not dispose of batteries in fire, short their terminals, apply heat to them, or disassemble

them. Also, do not recharge them. Doing so may cause explosion or heat generation, resulting
in fire or injury.

CAUTION

Do not use batteries other than those specified by KONICA MINOLTA. When installing
batteries in the instrument, make sure that they are correctly oriented according to the (+) and
(-) marks. Failure to adhere to these instructions may cause the batteries to explode or leakage
electrolytes, resulting in fire, injury, or air pollution.

o b ob

Notes on Use

e If you are not going to use the instrument for more than two weeks, make sure that the batteries are
removed. Ifthe batteries are left in the instrument for long periods of time, battery electrolyte may
leak and damage the instrument.

¢ Do not touch the terminals inside the battery chamber. Doing so may result in breakdown of the
instrument.

Recommended batteries

e Since a low temperature reduces the battery performance, the number of measurements and the
printing speed and darkness of the characters also deteriorates. We therefore recommend using
lithium or nickel metal-hydride batteries which are good in low temperatures.

23
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[Operating Procedure]

N

3

Turn the power switch to OFF (O) and open the battery
chamber cover on the side of the measuring head.

Battery chamber cover —_|

Insert 4 AAA size batteries in accordance with the po-
larity indications shown in the battery chamber.

Boot switch ]
Notes on Use
Do not touch the boot switch under any circumstances as this
will erase programs and data and cause circuit malfunctions.

Close the battery chamber cover.

Battery chamber cover

J




Connecting the AC Adapter

Using the instrument continuously for long periods of time or transferring data using the RS-232C
terminal consumes a lot of electricity, so we recommend you use the AC adapter (AC-A305).

WARNING

Always use the AC adapter supplied as a standard accessory or the optional AC adapter, and
connect it to an AC outlet of the rated voltage and frequency. If the AC adapters other than
those specified by KONICA MINOLTA are used, this may result in damage to the unit, fire or
electric shock.

If the instrument will not be used for a long time, disconnect the AC adapter from the AC
outlet. Accumulated dirt or water on the prongs of the AC adapter’s plug may cause a fire and
should be removed.

Do not disassemble or modify the instrument or the AC adapter. Doing so may cause a fire or
electric shock.

The instrument should not be operated if it is damaged, or AC adapter is damaged or if smoke
or odd smells occur. Doing so may result in a fire. In such situations, turn the power OFF
immediately, disconnect the AC adapter from the AC outlet (or remove the batteries if they
are used) and contact the nearest Konica Minolta authorized service facility.

Do not connect or disconnect the AC adapter with wet hands. Doing so may cause electric
shock.

CAUTION

When using an AC adapter, make sure that the AC outlet is located near the instrument and
that the AC adapter can be connected to and disconnected from the AC outlet easily.

o> 0 0 6 @b
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Notes on Use
o Before connecting or removing the AC adapter, make sure that power is turned OFF.

[Operating Procedure]

1 Make sure the power switch is turned OFF (O).

Connect the AC adapter connector plug to the AC
adapter terminal on the rear of the instrument.

AC adapter terminal

Insert the AC adapter power plug to an AC outlet (100-
240 Vac).

\a

<Power Supply>

If the batteries are installed in measuring head and the AC adapter is used, the power is supplied by AC
adapter.




Turning the Power ON (| ) and OFF (O)

<Turning the Power ON>

[Operating Procedure]

1 Set the POWER switch to ( | ).

o The measurement screen appears after the start-up screen.
e The PC mode screen appears when in PC mode.

Power switch

<Turning the Power OFF>

[Operating Procedure]

1 Set the POWER switch to (O).

/

Power switch

<Auto Power Save Function>

Power save mode will be activated if the measurement button and operation keys are not operated for
more than three minutes. When in power save, the instrument’s ready lamp goes OFF in order to stop
recharging the light emission circuit. Power save mode can be disengaged by pressing any of the
operating keys or the measurement button. (The key pressed when disengaging will not function.)

<Data Memory and Memory Backup>

Data and settings in the instrument are automatically stored.

The memory is protected if the batteries are in the instrument or it is plugged in to the AC adapter and
the power is ON because of power supply to the memory. The instrument also has special internal
memory backup batteries, so as long as the batteries are at full charge, the contents of memory are
protected for up to 10 months even if the batteries in the measuring head are removed or the AC

adapter is not used. (A full charge is achieved when the AC adapter is connected continuously for 20
hours.)
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Setting Language mode

The instrument's language mode is set to English when shipped from the factory.
To set a different language, the DP-400 Data Processor (see P.70 "Setting Language Mode" for de-
tails), or the optional CR-400 utility software CR-S4w or Color data software ChromaMagic CR-S3w

Measuring Head 1

Preparation
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are required.

LCD Display, Communication, and Other Settings

The following four items can be set in the instrument.

Setting item

Value

Default

Description

1) Contrast

1-2

6

Adjusts the contrast of the LCD. The larger
value displays darker.

2) Back light

OFF/ON

OFF

Turns the LCD backlight ON and OFF. When
ON, the light comes ON for 30 seconds after

key operation and then automatically goes
OFF.

3) Baud rate

4800,9600,19200

9600

This sets the baud rate, one of the communica-
tion parameters when connecting to a PC.

4) PC mode

This switches to the mode used for communi-
cation with a PC.

5) Option

The option setting screen appears.

Setting item | Value Default | Description

OFF/ OFF
ON

Target
color
over-
write
confir-
mation

Specify
whether to
show or hide
the confirma-
tion message to
ask whether the
exiting color
difference
target color
number is to be
overwritten
with new color
difference
target color
measurement
data.

If this item is
set to OFF, the
system auto-
matically
overwrites
existing data,
without
showing the
confirmation
message.




Operating Procedure

1 Press the Input key while the
start-up screen is displayed (approx.
2 seconds) after the power is turned

ON.

e The menu screen appears.

CHROMA METER
CR-400 Series
Ver., %, %%

© #xxx
KONICA MINOLTA
SENSING, INC.

MENU: [ENTER]

MENU]

»CONTRAST 6
BACK LIGHT OFF
BAUDRATE 9600
PC MODE
OPTION
CHANGE : [ENTER]
1

Start up screen

2 Move the cursor using the key to select the set-

ting item.

3 Press the Enter key to change the settings.

e Pressing the Enter key (i) changes the setting values in the table above for each item.
e For 4) PC mode, pressing the Enter key (e=) switches to PC connection mode.

(See P.50 "Changing to PC Mode")

Menu screen

»CONTRAST b

(MENU]

BACK LIGHT OFF
BAUDRATE 9600
PC MODE

OPTION

CHANGE: [ENTER]
1

Menu screen

e For "5) Option", pressing the Enter key (=) displays the option setting screen. Every time the
Enter key () is pressed, the ON/OFF setting alternately changes. If you press the Escape key (=),
the system registers the current ON/OFF setting, and returns to the menu screen.

e Changes are confirmed once they are changed.

4 Once settings are complete, press the Escape key ().
e The display returns to the measurement screen.
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Displaying Measurement Results

<Screen Display> @—T00 [000114+—®
The basic screen layout is shown right. L¥= 7470
[Setting conditions] @—ax= 1582
* A color difference target color is set. bx= 10,21
» L*a*b* color space and absolute/color difference are selected by ALs= +0. 1
pressing the Color Space key ). Agk= -0 01
D abs= 40, 13
AEx= 0,18

HCI® |

©600

| Information Display

1) Current measurement data number
2) Color difference target color number (name) for displayed measurement data

| Measurement Value Display

3) Absolute measurement data
4) Color difference measurement data

| Icon Display

5) Battery

The battery power is displayed in three levels. The battery level display is not shown when the AC
adapter is connected.

1. [No display] (when there is sufficient power or when the AC adapter is used.)

2. [ (Low Battery) * Measurement can still be done for a while even if this is displayed.
We, however, recommend replacing new batteries as soon as pos-
sible, or using AC adapter.

3. E (Battery Out) » When this is displayed, all operations can no longer be done. We
recommend replacing new batteries quickly, or using AC adapter.

6) [lluminant
(C):  indicates CIE standard illuminant C.

|E (Ds¢s):  indicates CIE standard illuminant Des.

7) Data protection
(@1 ON)
[No display] (OFF)

8) Number of average 6), 7), and 8) are displayed by being
“1” to “30” is displayed. set with the data processor.

%0 See P.72 “Basic Setting” for details.




<Selecting the Color Space>

Using this instrument changes the color space for as below.

XYZ, Yxy, L*a*b, Hunter Lab, L*C*h, and Munsell (illuminant C only)

Up to 6 data can be displayed if a user index is registered. (See P.48 “User Index”.)
See P.32 “Color Space and Changing the Display” and P.33 “Color Space and Color Difference Set-
ting” for details on setting conditions for color space.

Operating Procedure

Press the Color Space key () to change the color space.

e The display changes every time the key is pressed.

[Absolute value/color difference screen for color difference measurement (example)]

Measuring Head 1

Preparation

T00 [(0001] T00 [0001] T00 [0001]
L¥= 89,26
X= 74,12 Y= 74,71 ax= 1.73
Y= 74,71 x=0.3413 b= 14,89
Z= 68.33 y= 0. 3440 AL#= +0. 04
AX= +0.08 AY=+0. 08 hak= =0, 01
AY= +0.08 Ax=-0.0003 Abk= =0, 15
AZ= +0. 27 Ay=-0.0003 AEx= (.16
1 1 ]
XYZ Yxy L*a*b*
) U
[(0001] T00 [00071] T00 [0001]
MUNSELL L¥= 89,26 L= 86. 44
H: g ] YR Cx= 14,99 a= 1. 74
' h = 83 36 b= 13.71
V: H B ALx= 40,04 AL= +0.05
! ACx= -0, 15 Aa= -0.01
C: 2 ] AH%= =0, 01 Ab= -0.12
' AEx= 0. 16 AE= 013
1 1 ]
Munsell L*C*h Hunter Lab

(illuminant C only)

e No color difference is displayed if color difference is not set.
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<Color Space and Changing the Display>

Setting conditions of color space and symbol/illuminant/default of displayed color limit/changing

display are shown as follows.

There are restrictions depending on selected color space in the following table.
e In Chapter 1 Measuring Head 1, only
o In Chapter 2 Measuring Head 2, all displays except for Color difference graph and User index in

the table function.

(O: Valid, X: Invalid)

in the table function.

Symbol Illuminant Displayed color limit Changing display
Color space "R CoTute T Color Absolute ; Color  iAbsolute value/ Color differ-
value iDifference C D65 C D65 value | difference icolor difference}! U48EMeNtin e oraph3
XYZ X AX (6] ON ON (6] (6] (0} (6] (6]
Y AY
7 AZ
Yxy Y AY O (6] ON ON (6] (6] o (0] (0]
X Ax
y Ay
L*a*b* L& AL* O (6] ON ON (6] (6] (0} (6] (6]
a* Aa*
b* Ab*
AE*
Hunter Lab | L AL (6] (6] ON ON (0] (0] (@] (0] (0]
a Aa
b Ab
AE
L*C*h 1L AL* (0] (6] ON ON (6] (0] (0] O*1 O*1
C* AC*
h AH*
NF
CMC (l:c) L* ALc O (6] OFF OFF (6] (6] (6] O*1 O*1
C* ACc (1.0:1.0) | (1.0:1.0)
h AHc
CMC
CIE1994 L* AL94 O (@] OFF OFF (6] (6] (6] O*1 O*1
C* ACY9%4
h AH94
AE%4
Lab99 L99 AL99 O (6] OFF OFF (6] (6] (6] (6] (6]
a99 Aa99
b99 Ab99
AE99
LCh99 L99 AL99 O (6] OFF OFF (6] (0] (0] 0*2 0*2
C99 AC99
h99 AH99
AE99
CIE2000 L* ALOO O (6] OFF OFF (6] (6] (6] O*1 O*1
C* ACO00
h AHO0
AE00
WIE313 WI AWI O X OFF - (6] (6] (6] (6] X
(Absolute
value/color
difference)
YID1925 YI AYI (6] X OFF - (0] (0] (0] (0] X
(Absolute
value/color
difference)
YIE313 YI AYI O X OFF - (6] (6] (6] (6] X
(Absolute
value/color
difference)
Munsell H - (0] X ON - (6] X X X X
\Y _ (Absolute | (Absolute | (Absolute ! (Absolute
C 3 value) value) value) value)
CIEWI/Tw | WI AWI X (6] - OFF (6] (6] (6] (6] Ale
Tw i ATw v(alu;(/)cﬁ%gr
: difference)
User index Up to 9 characters (6] (6] N ON (6] X X X X
*4 (At registra- | (At registra- (Absolute ! (Absolute ! (Absolute ! (Absolute
tion tion value) value) value) value)

32 4y

*1: Graph display and judgement at AL*, Aa*, and Ab*
*2: Graph display and judgement at AL99, Aa99, and Ab99
*3: Only screen display of data processor

: The registration by only PC is available.



<Color Space and Color Difference Setting>
Setting conditions of color space and symbol/color difference target color/color difference tolerance

types are shown as follows.
There are restrictions in the following table depending on selected color space.
in the table function.

e In Chapter 1 Measuring Head 1, only
¢ In Chapter 2 Measuring Head 2, all displays except for User index in the table function.
(O: Valid, X: Invalid)

Symbol Color difference target color Color difference tolerance type
Color space Absolute Color Mesurement Numeric Elliptical Box-type AE Box-type tol-
value Difference input input tolerance tolerance erance and AE
XYZ X AX (0] (6] (0] (6] O O
Y AY (AE*) (AE¥)
7 AZ
Yxy Y AY o o (0] (0] (0] (¢]
X Ax (AE¥) (AE¥)
y Ay
L*a*b* L* AL* o o (0] (6] (6] (6]
a* Aa*
b* Ab*
INES
Hunter Lab IL, AL (0] (6] (0] (6] O O
a Aa
b Ab
AE
L*C*h L AL* o X O*1 O*1 (¢] O*1
c AC*
h AH*
AE*
CMC (l:c) L* ALc o X O*1 O*1 (0] O*1
C* ACc
h AHc
CMC
CIE1994 L* AL94 (6] X O*1 O*1 O O*1
C* AC94
h AH94
AE9%4
Lab99 L99 AL99 (0] (6] (0] (6] (6] (6]
a%99 Aa%99
b99 Ab99
AE99
LCh99 L99 AL99 (0] X O*2 0*2 (¢] 0*2
C99 AC99
h99 AH99
AE99
CIE2000 L* ALOO o X O*1 O*1 (¢] O*1
C* AC00
h AHO0
AE00
WIE313 WI AWI o X X (0] X X
YID1925 YI AYI (¢] X X (0] X X
YIE313 YI AYI (0] X X (6] X X
Munsell H - X X X X X X
AV _
C _
CIE WI/Tw WI AWI (0] X X (6] X X
Tw ATw
User index Up to 9 characters O*3 O*3 X X X X
*4

*1: Input color difference tolerance at AL*, Aa*, and Ab*

*2: Input color difference tolerance at AL99, Aa99, and Ab99
*3: Input at XYZ color space
*4: The registration by only PC is available.
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Attaching the Wrist Strap

The wrist strap is attached to the instrument as follows.

[Operating Procedure]

1 Pass the strap through the wrist strap attachment.

2 Pass the strap back through, as shown in the figure at right.




Measurement

Basic Operating Procedure Flow

White Calibration (P.36)

Measuring absolute value

Measuring color difference value

Setting the Color Difference Target Color (P.40)

'

Absolute Measurement (P.38) Measuring the Color Difference
1) Setting a new color 2) Selecting a pre-existing
difference target color color difference target
before every color before
measurement (P.42) measurement (P.46)
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White Calibration

When using the instrument for long periods of time, the displayed value may change depending on
changes in the environment. Therefore, in order to achieve accurate measurements, we recommend
that white calibration is done regularly using the white calibration plate. White calibration should also
be done before measuring after a long time has passed since the instrument was last used.

I N ote

White calibration should be done under the same temperature conditions as measurement.

1 D

| ® |
O, 4-13
&) S
wor Q) | (7)

13
— White calibration plate

Ready lamp Color Space key

[Operating Procedure]

1 Press the Calibration key +) while in the measurement screen.
e The white calibration screen appears.

WHITE CALIB.] (WHITE CALIB.]

1 ]

No white calibration White calibration
data has been set. data has been set.

¢ Go to step 3 if white calibration data has been set.

Set the data listed on the back of the white calibration plate cover using the
key and the Enter key .

e The numbers changes 0 — 9 — 0 .... (larger) every time the @) key is pressed.
e Move the cursor using the Enter key ).



[Example]
o [lluminants C: Y=93.5 x=0.3114 y=0.3190

NG

The illuminant is set to default C, so change the data for C. When changing Dss, the DP-400
data processor is required. (See P72.)

The optional CR-400 utility software CR-S4w and the Color data software ChromaMagic CR-
83w can change Illuminant as well.

Place the measuring head vertically above the middle of the white calibration
plate.

NG

The white calibration plate is placed near the center.
Use the center area when calibrating.

ZZZZZ2zz22277272)

Press the measurement button after making sure the ready lamp is ON.

e Calibration is complete after the lamp flashes three times. The display returns to the measure-
ment screen.

(WHITE CALIB.] [0000]

NN CALIBRATINGl i

1 1

The illuminant lamp flashes
three times

After calibration, the measurement
screen appears.

I Note

Do not move the measuring head during calibration.

With this, calibration is finished.

When measuring the chroma values (absolute values), perform P.38 "Absolute Measurement". To
measure the color difference between a color difference target color and a specimen, perform P.40

"Setting the Color Difference Target Color" and P.42 "Measuring the Color Difference". 37
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Absolute Measurement

This instrument can measure reflected object color with the color space, XYZ, Yxy, L*a*b*, Hunter
Lab, L*C*h, Munsell as the default.

NG

Measurement should be done under the same temperature conditions as calibration.

y

@
wor () (T)

11

Ready lamp —————1— Specimen
INote
Bofore Mesurement

e Select the color space for your use.
See P31 "Selecting the Color Space" for details.

[Operating Procedure]

1 Place the measuring head vertically above the specimen.

zzzzzzzzzzzzzzz)

Press the measurement button after making sure the [0001]
ready lamp is ON. L¥= 89 99
e Measurement is done and the data is displayed. g4z ] ' 71
%=
NG e
Do not move the measuring head during measurement. Lo -
a =
Abx=
AE#=
]

Mesurement data



¢ After measurement, pressing the Color Space key converts the measurement data to other color
spaces. (See P.31 “ Selecting the Color Space”.)

e If a color difference target color is set you can display color difference data. (See P.30 *“ Screen
Display”.)

NG

o Measured data is automatically stored.
If you do not wish to store data, press the Delete/Undo key to delete the latest data.

If you mistakenly delete data you wished to keep, press the Delete/Undo key again and
the latest deleted data is restored.

Note, however, that if new measurement data replaces the latest deleted data, that data is no
longer restorable, since the new data is stored in its place.

o Up to 1000 measurement data sets can be stored.

Oldest data is overwritten if this limit is exceeded.

39
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Color Difference Measurement

This instrument can measure the color difference between the color difference target color and a speci-

men using color spaces, A (XYZ), A (Yxy), A (L*a*b), A (Hunter Lab), and A (L*C*H*) as the de-
fault.

<Setting the Color Difference Target Color>

Before measuring color difference, you must set the color difference target color in the instrument.
100 color difference target colors can be set to nos. TOO to 99.

NG

Setting color difference target colors should be done under the same temperature conditions
as calibration and measurement.

The measuring head sets measurement data as the color difference target color.
When using the data processor DP-400, the color difference target color can also be set by key input.

y

@
wor Q) (T)

Ready lamp

1,2 =)

13

Specimen

INce

Bofore Mesurement
e Select the color space for your use.
See P31 "Selecting the Color Space" for details.

[Operating Procedure]

1 Press the Target Color key while in the measure-
ment screen. [TARGET]

e The color difference target color setting Color difference —T00
screen appears. target color no.

1

Color difference target
color is set to T0O.

e The first color difference target color is set to T0OO.

o To set the color difference target color to the currently selected color difference target color
number, go to step 3.



2 Press the Target Color key () to set a new color differ- [TARGET]
ence target color.

e The new color difference target color setting screen appears. T
e When several different color difference target colors are set, L*- U U U
select the color difference target color using the @) key . = .

b= 0, (I

]

Setting the color difference
target color to new TO1.

Place the measuring head vertically above the color
difference target color specimen .

4 Press the measurement button of the measuring head after making sure the ready lamp is ON.
¢ The color difference target color is set to the selected color difference target color number and
the display returns to the measurement screen.
e When not setting a new color difference target color, measuring overwrites the color differ-
ence target color data.
However, if the target color overwriting confirmation option is set to ON (see P.28), a confir-
mation message appears, asking whether existing data is to be overwritten. If you press the
Enter key (e=) in this status, the system overwrites the color difference target color data, and
returns to the measurement screen. If you press the Escape key (=9, the system returns to the
color difference target color setting screen without registering the color difference target color
data. In this case, select a color difference target color number by pressing the key.

INote
Do not move the measuring head during measurement.
[TARGET] T00 (00071]
T01 L¥= 89, 26
- a%= 1.179
L= 13,20 ve= 148
- AL %=
a*- 1|74 = Aa*:
- Ab#=
4= 15[ AEs=
1 1
Color difference target Measurement screen 41

color setting screen (previous measurement data)
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I Color Difference Measurement

<Measuring the Color Difference>

INce

Measurement should be done under the same temperature conditions as calibration and set-
ting color difference target color.

1) Setting a new color difference target color before every measurement
Setting Measuring

L. . color difference target color —> color difference .

This is useful if —l is repeated.

If the same color difference target color name is used, color difference target color is overwritten.

If the target color overwriting confirmation option is set to ON (see P.28), a confirmation message
appears, asking whether existing data is to be overwritten.

Ready lamp —————1  Specimen
INote
Bofore Mesurement

e Select the color space for your use.
See P31 “Selecting the Color Space” for details.

[Operating Procedure]

1 Place the measuring head vertically above the speci-
men while in the measurement screen.




Press the measurement button of the measuring head
after making sure the ready lamp is ON.
e Measurement is done and the data is displayed.

EINGcEe)

Do not move the measuring head during measurement.

T00 [0002]
L¥= 89.20
a%= 1.79
b= 15,05

ML= =0.02
fAa%=  +0.05
Abx= +0. 01
AEx= 0. 08
1

Mesurement data

| In case of continuing to set other color difference target color and measure color difference |

3

4

Press the Target Color key (..

e The color difference target color setting Color difference —T0 0

screen appears. target color no.
¢ Always the same color difference target

color name (TOO for example) is used

and overwrites color difference target

color data.

Place the measuring head vertically above the color
difference target color specimen .

(TARGET]

L= 3100
TER
b= 19, 01

NEW: [T]
]

Color difference target
color is set to T0O.

Czzzzzzzzzzzzzzz)
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I Color Difference Measurement

5 Press the measurement button of the measuring head after making sure the ready
lamp is ON.

e Measuring overwrites the color difference target color data to color difference target color
name TO0O.

If the target color overwriting confirmation option is set to ON (see P.28), a confirmation
message appears, asking whether existing data is to be overwritten. Then, press the Enter key .

I Note

Do not move the measuring head during measurement.

(TARGET] T00 [0002]
T01 L¥=89.20
CR¥ s
e 1] e}
e i (g
1 1

Color difference target
color setting screen

Measurement screen
(previous measurement data)

e Previously stored color difference data is not changed.

6 Place the measuring head vertically above the speci-
men.




7 Press the measurement button of the measuring head
after making sure the ready lamp is ON.
e Measurement is done and measurement data is displayed.

EINGcEe)

Do not move the measuring head during measurement.

e Repeat steps from 3 to 7.
spaces. (See P.31 “ Selecting the Color Space”.)

I Note

o Measured data is automatically stored.

T00
L4=
a%=
h#=

AL*=
Aax=
Abx=
AE*=

§9.
.19
15.
-0.
+0.
+0.

0.

1

(0003]
21

21
01
05
17
18

) Mesurement data
e After measurement, pressing the Color Space key converts the measurement data to other color

If you do not wish to store data, press the Delete/Undo key to delete the latest data.

If you mistakenly delete data you wished to keep, press the Delete/Undo key again and

the latest deleted data is restored.

Note, however, that if new measurement data replaces the latest deleted data, that data is no

longer restorable, since the new data is stored in its place.
e Up to 1000 measurement data sets can be stored.

Oldest data is overwritten if this limit is exceeded.
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I Color Difference Measurement

2) Selecting a pre-existing color difference target color before measurement

—0——o0—|

14

—————— Specimen

NGl

Bofore Mesurement
e Select the color space for your use.
See P31 “Selecting the Color Space” for details.

Operating Procedure

1 Press the Target Color key ¢..) while in the measurement screen.

¢ The color difference target color setting screen appears.

2 Select the color difference target color using the
key.

e Pressing the key changes the color difference target colors.

(TARGET]
T00

k= 01
ak= ], ]1
hi= 15,1

NEW: [T]
]

Setting screen



3 Press the Enter key ().

e The selection of the color difference target color is complete
and returns to the measurement screen.

4 Place the measuring head vertically above the specimen .

5 Press the measurement button of the measuring head
after making sure the ready lamp is ON.
e Measurement is done and the measurement data is displayed.

I N ote

Do not move the measuring head during measurement.

e After measurement, pressing the Color Space key converts the measurement data to other color

spaces. (See P.31 “ Selecting the Color Space”.)

EINGcEe)

® Measured data is automatically stored.

T00
L¥=
a%=
b=

AL*=
Aax=
Abx=
AE%=

[0001]
§9. 26
1. 79
14. 89

1

Mesurement data

T00
L¥=
a%=
b=

AL*=
Aax=
Ab%=
AE%=

15.
-0.
+0.
+0.

0.

1

(0o00e]
20
.19
05
02
05
01
06

Mesurement data

If you do not wish to store data, press the Delete/Undo key to delete the latest data.

If you mistakenly delete data you wished to keep, press the Delete/Undo key again and

the latest deleted data is restored.

Note, however, that if new measurement data replaces the latest deleted data, that data is no

longer restorable, since the new data is stored in its place.
o Up to 1000 measurement data sets can be stored.

Oldest data is overwritten if this limit is exceeded.
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Displaying the Stored Data

[Operating Procedure]

1 Press the key while in the measurement
screen.

e Previous data is displayed every time the key
is pressed.

o After measurement data 001, the latest data is dis-
played.

e Pressing the Escape key (=) displays the latest data.

Deleting/Undoing the Latest Data

[Operating Procedure]

Press the Delete/Undo key &z while in the
measurement screen. & Delete/Undo key

: |

e The latest data only is deleted.

e It is maintained unél the next measurement by the
©

internal backup battery.
READY O @

* See P.56 <Freeing Memory space by Import>/<Delete all data> for details about deleting the data
except the latest data.

Press the Delete/Undo key (o).
2 o This undo the latest data.

User Index

« It is possible to regist an operational expression based on the color space to the measuring head.
Simply displaying the user’s own index as measurement results eliminates the need to do calcula-
tions based on the measurement values, making more convenient color management on the job.

» A PC is used to write the operational expression to the measuring head, and up to six can be regis-

tered. This can be done automatically by connecting a data processor to the measuring head.

* The optional CR-400 utility software CR-S4w and Color data software ChromaMagic CR-S3w are

needed to write the user index.

See the operation manual for the CR-400 utility software CR-S4w for details on how to write the
user index.



Connecting to External Devices

Data can be transferred between the instrument and a PC by connecting the instrument’s RS-232C
terminal to a PC.

We recommend using the AC adapter (AC-A305) when connected to a PC because of the higher power
consumption involved.

<Connecting the PC>

By connecting the instrument to a PC/AT compatible PC using the optional RS-232C cable CR-A102,
the data stored in the instrument memory can be transfer each other.

Use the optional CR-400 utility software CR-S4w and the Color data software SpectraMagic NX CM-
S100w when connecting the instrument to a PC.

The followings can be used in PC mode:

1. Outputting measurement and target color data to a PC

2. Reading target color data from a PC.

3. Changing Settings

4. Registering a User Index

See P.50 “Changing to PC Mode” for details.

Notes on Use

* When connecting, make sure that the connectors are correctly oriented and fastened securely with
SCTews.

+ Before connecting, make sure that the power to both the instrument and PC is turned OFF.

* Hold the connector when connecting or disconnecting. Do not bend, pull, or apply undue pressure
to the cord, as this may cause it to break.

* Do not touch the connector terminals with your hand. Doing so may cause them to get dirty or
subject them to excessive force.

* Make sure that the cable is long enough. Tensing the cable may cause connection failure or wire
breakage.

* If optional RS-232C cable CR-A102 is not used, make sure the cable specifications match the pin
number/signal connection diagram for an RS-232C cable below. An inappropriate cable will pre-
vent data from being input and output properly and may cause malfunctions.

e Communication Parameters

Item Setting
Baud rate 4800bps  9600bps  19200bps
Charactor length 8bit
Parity None
Stop bit 1bit

* RS-232C cable pin number/signal connection diagram

Instrument PC
(for D-sub 9 pins)
] |G

Pin No. | Signal Signal | Pin No.
RXD RXD

TXD TXD

2
3

RTS GND 5

cTS >—< RTS 7

10 | 6ND cTS 8
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SIP/SOP Connections

e Accessories equipment connected the analog and digital interfaces must be certified to the respec-
tive IEC standards ( i.e. IEC950 for data processing equipment.)

o Furthermore all configurations shall comply with the system standard IEC 1010-1, Everybody who
connects additional equipment to the signal input part or signal output part configures a electrical
equipment for measurement system, and is therefore, responsible that the system complies with the

requirements of the system standard (IEC 1010-1. If in doubt, consult the technical services depart-
ment or your local representative.)

<Changing to PC Mode>

[—

RS-232C cable
CR-A102

[Operating Procedure]

Turn the power OFF ( O ) and connect the instrument to the PC using the RS-232C
cable.

RS-232C terminal <

2 Turn the power ON (1).

50



3 Press the Enter key while in the start-up screen.

e The menu screen will appears.

CHROMA METER
CR-400 Series
Ver, %, %%

© sxx%
KONICA MINOLTA
SENSING, INC.

MENU: [ENTER]

Start-up screen

(MENU]

»CONTRAST b
BACK LIGHT OFF
BAUDRATE 9600
PC MODE
OPTION
CHANGE: [ENTER]
[C] 1

Menu screen

4 Move the cursor using the key and select "PC MODE."

5 Press the Enter key .

e The PC mode screen appears.

e Pressing the Escape key returns to the measurement screen.

INce

When removing the RS-232C cable, turn OFF
the measuring head and data processor and push
the lock release button certainly while removing
the cable.

Ifthe lock is not released and remove it by force,
the connector may be damaged.

If you connect the measuring head to the data
processor with the measuring head power switch
turned ON when you have returned to the mea-
surement screen with the Escape key after PC
mode operation with the measuring head, a mea-
surement error may occut, resulting in a con-
nection failure. In this case, turn OFF the mea-
suring head power switch, and then re-connect
the measuring head to the data processor.

MENU]

CONTRAST b
BACK LIGHT OFF
BAUDRATE 9600

»PC MODE
OPTION
CHANGE : [ENTER]
[C] 1

Menu screen

[PC MODE]

PG 100

END: [ESC]
[C] ]

PC mode
menu screen

Lock release —
button
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Chapter 2

-- Measuring Head 2 --

(Using the measuring head after setting it with the data processor)

This chapter describes functions which cannot be set with the measuring
head alone, but can be set using the data processor and the optional CR-400
utility software CR-S4w and Color data software ChromaMagic CR-S3w.

e See P.63 “Connecting the Measuring Head and Data Processor” for

details on how to connect the measuring head and the data processor.
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Additional Functions

1. Measurement

<Setting the Number of Measurements for Automatic Average> [ [0001]
It is possible to set the number of measurements for average to 1-30 times. Ls= 74,79
See P.72 “Basic Setting” for details on how to set this. ak= 15 32
e The number of measurements is displayed at the bottom of the bk= 10, 21
LCD. ALtz 4011
e Only the average is stored. Aax= =001
Ab#= +0.13
AEx= 0. 18

3
Numbers of measurement _ |
is set to 3 times.

2. Display

<Changing the Display>
e It is possible to display a larger font, in which case either the absolute value or the color
difference is displayed.
When the measuring head is disconnected from the data processor and used, the display at the
time of disconnection remains.
See P.81 “Screen Display and Changing the Display” for how to set this.

T00 (ooornl T00 [0oo1] T00 (o001l
L¥= T4 72 -
s 172 _ lL= H.11 1
bs= 10,21 RERRIN lat= =) 01 R
ALx= 40,11 i con
hax= =0, 01 LR ]5 32 ﬂh*: +[] H Y
Mbk= +0.13 ) ' '
AEx= 0.18 b = ]0.2] AE*: U ]B
[C] 1 [C] 1 [
Absolute value/ Absolute value only Color difference only

color difference

e The selected display is maintained until removal from the data processor.

3. User Calibration

See P.131 "User Calibration Procedure Flow" for the relationship between the multi-calibration and
manual select calibration.

<Multi-Calibration>
This performs multi-calibration.
See P.135 “Setting the Multi-calibration” for details on how to set.

<Manual Select Calibration>
This selects the user calibration channel to calibrate.
See P.137 “Setting the Manual Select Calibration” for details on how to set.



4. Color Difference Target Color

<Setting color difference target color using value entry>

The color difference target color can be set using key entry.
See P.93 "2) Using the keys to set the color difference target color"
for details on the setting procedure.

<Changing the Color Difference Target Color Name>
This sets a color difference target color name (not a color difference
target color nos. TOO to T99) and displays the name.
See P. 92 "How to set the color difference target color name" for
details on the setting procedure. To change an already registered
color difference target color number (name), see P.97 "How to
change the color difference target color name".

Color difference target

color name

<Judgment (PASS/WARN/FAIL)>

MINOLTA
L#=
a%=
b=

AL*=
Aax=
Ab#=
AE%=

14,
15,
10.
+0.
-0.
+0.

0.

[0001]
12
32
21
11
01
13
18

Judgment (PASS/WARN/ FAIL) can be done by setting the color difference tolerance.
See P. 116 "Setting the Color Difference Tolerance" for details on the setting procedure.

T00 [0001] T00 (ooot]
PASS/FAIL PASS/FAIL
PASS HARN
1 1

<Deleting the Color Difference Target Color>
It is possible to delete color difference target colors.

T00 (0001]

PASS/FAIL

FAIL

See P.96 “Deleting the Color Difference Target Color” for details on how to set.
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5. Processing Stored Data

<Freeing Memory Space by Import>

<Delete all data>

It is possible to free up memory by importing data stored in the measuring head to the data processor
using the function to move data from the measuring head to the data processor. (This is the same status
as all the data in the measuring head has been deleted.)

INote

When data transfer is executed, data will be transferred from the measuring head to a page in
the data processor. If you only need to secure an empty space in the memory or to delete all
data, and transferred data are not required, prepare or select an unnecessary page in advance,
and then transfer data onto this page. After data transfer is completed, delete this page. For
the page creating, selecting and deleting procedures, see P.105 "Updating the Page", P.106
"Selecting the Page'', and P.112 "Deleting the Stored Data'", respectively. For data transfer
procedure, see P.126 <Transfer Stored Data>.

See P.126 “Transfer Stored Data” for details on how to set.

6. Setting

<Initial Setting>
It is possible to return to factory preset.
See P.76 “Initial Setting” for details on how to set.

<6 Language Display>
The language can be set to Japanese, English, German, French, Spanish, and Italian.
See P.70 “Setting Language Mode” for details on how to set.

<Date & Time>
The measurement time can be recorded. Although this is not displayed in the measuring head LCD, it
is recorded with the measurement data and can be printed out if the measuring head is connected to the
data processor. (Only statistical operation display)
See P.71 “Setting Date & Time” for details on how to set.
Using the optional CR-400 utility software CR-S4w allows you to display the date and time for
each data.

<I[lluminant>

The illuminant can be set to either C or D65.
See P.72 “Basic Setting” for details on how to set.

<Data Protection>

This protects existing data if the stored data exceeds 1000.
See P.72 “Basic Setting” for details on how to set.

<Displayed Color Limit>
It is possible to select not only from XYZ, Yxy, L*a*b, Hunter Lab, L*C*h*, and Munsell, but from
all 15 types. (See P.78 “Selecting the Color Space” for details on color spaces.)

See P.72 “Basic Setting” for details on how to set.

<CMC parameter setting>
It is possible to set the CMC parameter from 0.1 to 9.9.
See P.75 “CMC Parameter Setting” for details on how to set.



Chapter 3
-- Data Processor --

This chapter describes how to use connected

the Measuring Head and Data Processor.
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Function guide

The Data Processor has the following functions available depending on how it is used.
1) All of the following functions can be used when the Measuring Head and the Data Processor are

Data Processor
Prepation

58

connected. (See P.57 "Chapter 3 Data Processor).

2) Functions surrounded by [ | in the following table can be used with the Data Processor alone.
e See P.22 "Measuring Head I and II: Function Guide" for details on the functions which can be used
with the Measuring Head alone.

See P.85 "Measurement" for details on color measurement and color difference measurement.

Index Function Reference page
Initial settings Initial settings Initialization 76
Language mode Language selection 70
Calibration White calibration Entry of calibration values/calibration 86
User calibration Entry of calibration value/calibration 132
Entry of characters for calibration channel name 134
Delete one channel/all channels 139
Display Change Display Change Display
Absolute value display
Color difference display 8
Absolute value/Color difference display
Pass/Caution/Fail display 84
Graph display 83
Color space Color space selection 78
Color difference target Color difference target Target color setting (measurement value entry) 90
color color Target color setting (value entry) 93
Character string entry for color difference target color name 92
Target color selection 102
Delete one target color/all target colors 96
Processing stored data Data list Selection 1 data retrieval 107
Deleting/Undoing the latest data 112
Deleting the Selected data 112
Page retrieval 108
Page print-out 109
Deleting by page/All page 112
Page Update/select page 105
Statistical operation Operation for one page 110
Basic setting Data protection
Average measurement
Illuminant 72
Back light setting Setting
Color space limit
CMC parameter setting 75
Remote mode 128
Print out Print after each measurement
Print color space Print all selected color spaces 72
Buzzer setting Setting
Optional settings Clock Setting 71
Data transfer 126
Multi-calibration 135
Limit value Setting 116
Timer 125
Other settings LCD contrast Setting 69

o The Measuring Head requires registration from the optional software to display the user index. (See

P.127.)




Preparation

Inserting the Batteries

To supply power to the instrument, the AC adapter (AC-A305) or 4 AA size batteries must be used. Use
either the AC adapter or batteries, according to which suits your application.

A WARNING

Do not dispose of batteries in fire, short their terminals, apply heat to them, or disassemble
® them. Also, do not recharge them. Doing so may cause explosion or heat generation, resulting
in fire or injury.

A CAUTION

Do not use batteries other than those specified by KONICA MINOLTA. When installing

® batteries in the instrument, make sure that they are correctly oriented according to the (+) and
(-) marks. Failure to adhere to these instructions may cause the batteries to explode or leakage
electrolytes, resulting in fire, injury, or air pollution.

Notes on Use

e If you are not going to use the instrument for more than two weeks, make sure that the batteries are
removed. If the batteries are left in the instrument for long periods of time, battery electrolyte may
leak and damage the instrument.

¢ Do not touch or short-circuit the terminals inside the battery chamber. Doing so may result in break-
down of the instrument.

Recommended batteries

¢ Since a low temperature reduces the battery performance, the number of measurements and the
printing speed and darkness of the characters also deteriorates. We therefore recommend using
lithium or nickel metal-hydride batteries which are good in low temperatures.
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60

Turn the power switch OFF (O) and open the battery
chamber cover on the bottom of the data processor.

Battery chamber cover —_

Insert 4 AA size batteries in accordance with the polar-
ity indications shown in the battery chamber.

3 Close the battery chamber cover.

Battery chamber cover—

| Measuring Head |
See P.23 “Inserting the Batteries” for details on the measuring head.

<Power Supply>
If the connected measuring head and data processor are used, the power is supplied from data proces-
sor to measuring head. The power is not supplied from measuring head to data processor.



Connecting the AC Adapter

Using the instrument continuously for long periods of time or measuring or printing so we recommend
you use the AC adapter (AC-A305).

>0 06 b

WARNING

Always use the AC adapter supplied as a standard accessory or the optional AC adapter, and
connect it to an AC outlet of the rated voltage and frequency. If the AC adapters other than
those specified by KONICA MINOLTA are used, this may result in damage to the unit, fire or
electric shock.

If the instrument will not be used for a long time, disconnect the AC adapter from the AC
outlet. Accumulated dirt or water on the prongs of the AC adapter’s plug may cause a fire and
should be removed.

Do not disassemble or modify the instrument or the AC adapter. Doing so may cause a fire or
electric shock.

The instrument should not be operated if it is damaged, or AC adapter is damaged or if smoke
or odd smells occur. Doing so may result in a fire. In such situations, turn the power OFF
immediately, disconnect the AC adapter from the AC outlet (or remove the batteries if they
are used) and contact the nearest Konica Minolta authorized service facility.

Do not connect or disconnect the AC adapter with wet hands. Doing so may cause electric
shock.

CAUTION

When using an AC adapter, make sure that the AC outlet is located near the instrument and
that the AC adapter can be connected to and disconnected from the AC outlet easily.
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Notes on Use
¢ Before connecting or removing the AC adapter, make sure

[Operating Procedure]

that power is turned off.

1 Make sure the power switch is turned OFF (O).

C—

POWER

=

Connect the AC adapter connector plug to the
the instrument.

AC adapter terminal on the rear of

AC adapter terminal\

3 Insert the AC adapter power plug to an AC outlet (100-240 Vac).

\a

<Power Supply>

o If the batteries are installed in both measuring head
and data processor and the AC adapter is used, the
power is supplied by AC adapter.

o If the connected measuring head and data processor

are used, the power is supplied from data processor to
measuring head.
If the batteries are installed in data processor and the
AC adapter is used, the power is supplied by AC
adapter. The power is not supplied from measuring
head to data processor.



Connecting the Measuring Head and Data Processor

Precautions regarding connecting and disconnecting the measuring head and data processor.

* Before connecting and disconnecting, make sure that the power to both the measuring head and
dataprocessor is turned OFF.

* Hold the connector when connecting or disconnecting. Do not bend, pull, or apply undue pressure
to the cord, as this may cause it to break.

* When using the measuring head alone or replacing it, some items in the data processor settings may
be changed at the connection. See P.64 "Setting Status of Connected Measuring Head and Data
Processor" for details on the default values and status during connection of all settings shared by the
measuring head and data processor when connected.

* We recommend using the measuring head and the data processor with the same settings.

[Operating Procedure]

Make sure the power switches on the measuring head and data processor are
OFF (O).

2 Insert the one side of the RS-232C cable to the R
ing head.

RS-232C terminal /

3 Insert the other side of the RS-232C cable to the RS-232C terminal on the data

A RS-232C terminal — | M\U |
F

INce

When removing the RS-232C cable, turn OFF Lock release —
the measuring head and data processor and push button
the lock release button certainly while removing

the cable.

Ifthe lock is not released and remove it by force,
the connector may be damaged.
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<Setting Status of Connected Measuring Head and Data Processor>
The common default settings and connecting status of connected measuring head and data processor

are shown as follows.

* Setting items which are not described below are not changed in spite of connecting status.

(Head: Measuring Head, DP: Data Processor)

for average

Default Connecting status
Item (The data of arrow left side overwrites Remarkes
Head DP the data of arrow right side)

[lluminant C C DP — Head The DP data can overwrite the
Head data when the instrument is
initial settings.

White calibration data | 0 - Head — DP The data is not stored in DP

User calibration Ch None - (operation only)

Multi-calibration OFF -

Target color data None - Head — DP The data is not stored in DP

Selected color None - (operation only)

difference target color

Mesurement data None None - The Head data can be transfered
to DP by optional setting
"moving data".

Selected color space | XYZ XYZ DP — Head *When the measuring head is

. disconnected from the data

Screen display Absolute value/ | Absolute value/ -

. . processor and used, the settings at
color difference | color difference : - . .
the time of disconnection remain.

Displayed color limit | See P.76 See P.76 DP — Head User index only: Head — DP

(CMC parameter) "Initial Setting" | "Initial Setting"

User index None None Head — DP (User index is not initialized by
"Initial Settings" of DP.)

Date & time Adjustment at; Adjustment at DP — Head If backup batteries are dead the

shipment shipment setteing becomes 2002/01/01
00:00
(It is not initialized by "Initial
Settings" of DP.)

Language English *English DP — Head (It is not initialized by "Initial
Settings" of DP.)

Baud rate 9600 *19200 Head — DP Baud rate of DP remote mode is
fixed at 19200.
(It is not initialized by "Initial
Settings" of DP.)

Protecting data OFF OFF DP — Head

Number of measurements | Once Once




Turning the Power ON (| ) and OFF (O)

<Turning the Power ON>

[Operating Procedure]

1 Set the POWER switch to ( | ).

; \_)\
e The measurement screen appears after the 1
start-up screen.
—
POWER
°c!
Power switth ™| =
<Turning the Power OFF>
[Operating Procedure]
1 Set the POWER switch to (O).
]
B N\
—
O POWER |
Power switch— | =

NG

® You do not have to turn the measuring head and data processor ON/OFF in order when they
are connected.
The instruments recognize connecting status automatically.

o To turn OFF the power switch, observe the following instructions:
1) Do not turn OFF the data processor power switch immediately after execution of mea-
surement (including calibration and target color measurement for update).
2) Do not turn OFF the data processor power switch when transferring data from the mea-
suring head.
3) Do not turn OFF the measuring head power switch when automatic averaging measure-
ment is in progress with the data processor.

In the above cases 1) and 2), the data processor receives measurement data from the measur-
ing head, and stores the data into the data processor internal memory after necessary process-
ing. If the power switch is turned OFF before completion of data storage, the data may be lost,
or incompletely stored. If an incomplete storing condition is detected at the next startup, the
data processor may initialize all stored data because it recognizes corruption of stored data.
(For initialization, see NOTE in <Data Memory and Memory Backup> on P.66.) In case of
the above 3), the data processor may not accept key entry even after the measuring head is re-
started and re-connected. In such a condition, restart the data processor.
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<Recognizing Connection of Measuring Head and Data Processor>

The data processor recognizes connecting status to measuring head automatically and can communi-
cate with measuring head after power is ON.

The following screens appears while the data processor reads settings of measuring head.

Reading time depends on number of color difference target color data of measuring head.

[INFORMAT I ON]

NOW OPERATING. ..

[INFORMAT | ON]

MEAS. HEAD
WAS REMQVED

P00 [P [0001] P00 [P [0001]
Measuring head Measuring head
is connected is removed

Measuring head |
“DP MODE?” is displayed in measuring head LCD.
Only measurement button functions.

[DP MODE]

DPlogE

1
Data processor
is connected

<Auto Power Save Function>

e Power save mode will be activated if the measurement button and op-
eration keys are not operated for more than three minutes. When in power
save, the power save screen appears. Power save mode can be disen-
gaged by pressing any of the operating keys or the measurement button.

[POWER SAVE]

PONER SAVE

In measuring with the timer, remote mode or printing, the auto power
save function will not operate.
END: [ANY]

NG P00 I[P [0001]

If the power-save function is activated when an error screen is displayed, the error screen is re-
tained without showing the power-save mode. In this case, pressing any operation key or measure-
ment button cancels the power-save mode, and displays the error screen. (The screen indication
does not change.) If the operation key is pressed again, the display returns to the original screen.

<Data Memory and Memory Backup>

Data and settings in the instrument are automatically stored.

The memory is protected if the batteries are in the instrument or it is plugged in to the AC adapter and
the power is ON because of power supply to the memory. The instrument also has special internal
memory backup batteries, so as long as the batteries are at full charge, the contents of memory are
protected for up to 10 months even if the batteries in the measuring head are removed or the AC
adapter is not used. (A full charge is achieved when the AC adapter is connected continuously for 20
hours from when the power is turned on.)



I Note

If the data processor is left for a long period with the power switch turned OFF, electricity is
discharged from the memory backup battery, disabling data backup. In this case, data stored
in the memory will be corrupted. If the data processor is started in this condition, the data
processor initializes all data stored in the memory. In addition to all items described in "Initial
Setting" on P.76, the following items will be initialized.

1) Date/time will be initialized to ''2002/01/01 00:00".
2) The language setting will be initialized to "ENGLISH".

| Measuring Head |
See P.27 “Turning the Power ON and OFF” for details on the measuring head.

Inserting the Roll Paper

Notes on Use

The data processor has a thermal printer which does not require an ink ribbon. Printed data may
become difficult to read because of the way the paper has been stored. Use new roll paper whenever
possible. We recommend you copy any data for long-term storage immediately after it has been printed.

[Operating Procedure]

1 Cut the edge of the roll paper as shown in the figure and pull out.

a 90°

%

Open the paper chamber cover.

N

3 Slide the roll paper cut holder in the
direction of the arrow and then remove
it.

Roll paper cut holder

4 Move the paper lock lever to OPEN.

Paper lock lever
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5 Insert the edge of roll paper into the slot
as shown in the figure.

I N ote

Inner surface of roll paper is up side.
Inserting the paper upside down results in
nothing printed.

Pull out the edge of the roll paper by 4-
5 cm manually.

Move the paper lock lever to CLOSE.

I N ote

Do not pull out the roll paper after locking,

as this may cause a malfunction.

Paper lock lever

8 Lead the roll paper through the roll pa-

per cut holder and then set the roll pa-

per cut holder to the instrument in the
direction of the arrow.

9 Put the roll paper into the paper cham-
ber, and close the cover.

I Note

Do not print without the roll paper, as this
may cause a malfunction.

Notes on Use

* Do not place soluble adhesives, adhesive tape, etc. on the side of the paper to be printed on.
* Do not place in direct contact with plastic office supplies for long periods of time.

* Do not handle with wet or sweaty hands.

* Do not hit with hard objects.

+ When writing titles, etc., use fountain pens, pencils, or water-based pens. Do not use oil-based pens.
68



Adjusting the Contrast of the LCD

Adjust the brightness of the LCD display to the most appropriate level.

[Operating Procedure]

1 Turn the display contrast adjustment dial on
the right side of the data processor so that
the display is the most appropriate level.

e Turning it towards (1) makes the display darker and
towards (2) makes it lighter.

I N ote

Setting this with low batteries may make the display difficult to see after measurement. Turn
the dial so that the display is the most appropriate level. (Replace the batteries as soon as
possible.)

Attaching the shoulder strap

Only customers who purchased the optional shoulder strap should refer to this.
The shoulder strap is attached to the instrument as follows.

[Operating Procedure]

Pass the strap through the shoulder strap
1 attachment.

2 Pass the strap back through, as shown in the
figure at right.
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Setting Language Mode

The instrument allows the user to select from six language modes.
1) Japanese 2) English 3) German 4) French 5) Spanish 6) Italian

If the language settings in the measuring head and the data processor are different, the setting for the

data processor is reflected to the measuring head.

Calibrate | 3giSte- | Ldnt A

| I 1 2 ABC| 3 DEF AN
Option | Display | Color Space <

4 GHI|5 JKL|B wmNO /

V

Statistic | Data List | Page
7 PoRs |8 TUV|9 wxvz

/
L2
AN

Measure

] —@ Esc |Index Set| Target
0 Symbol Enter
]

;

[Operating Procedure]

1 Turn the power ON ( | ) while pressing the Enter key
at the same time.

e The language selection screen appears.

2 Select the language using the key.

3 Press the Enter key .

¢ Once selection of language is complete, the start-up screen ap-
pears.
When shipped from the factory, the language mode is set to En-
glish. If another language is selected and the internal memory
backup battery dies, the language mode will revert to English. The
memory backup battery will die if the instrument is not supplied
with power for ten months.

[LANGUAGE]

BAEE
PENGL I SH
DEUTSCH
FRANCAIS
ESPANOL
I TALIANO

P00 Fl_[0001]
Language selection screen

[LANGUAGE]

BHAE
PENGL I SH
DEUTSCH
FRANCAIS
ESPANOL
[TALITANO

P00 [CIP [0001]

DATA PROCESSOR
DP-400
Ver, %, %%

Cxsxx
KONICA MINOLTA
SENSING, INC.

Start-up screen



Setting Date & Time

This function only works when the measuring head is connected.

Calibrate

1 2

Option | Display
4 cHI |5

Color Space
JKL| B mMNnO

Statistic | Data List | Page

<©>-—2

/V\

7 Pamrsf8 Tuv |9 wxvz

1]
! Index Set [! Target

1 Symbol

Measure
Enter

—3,5

[Operating Procedure]

Press the Option key while in the measurement

screen.

e The option screen appears.

2 Select “DATA & TIME” using the key.

3 Press the Measure/Enter key .

e The date & time screen is displayed.

the numeric pad.

Set the current date and time using the @ key and

e This example shows how to enter the date and time for Octo-

ber 02, 2002, 14:35.

e Entry is done in 24-hour time.
e A calendar up to 2099 is built in, so non-existent dates and

times cannot be entered.

sure/Enter key .

e The display returns to the measurement screen.

Once the date and time are entered, press the Mea-

[OPT I ON]

»TOLERANCE
AUTO MEAS.
DATE & TIME
IMPORT
MALTI CAL.

P00 [CI[F [0001]

Selection screen

[OPT ION]

TOLERANCE
AUTO MEAS.
PDATE & TIME
IMPORT
MALTI CAL.

P00 [CIP [0001]

[DATE & TIME]

2002Y/01M/01D
00:00

P00 [CI[F [0001]

Date & time screen

[DATE & TIME]

2002Y/1
14

0M/02D
135

P00 [CIF [0001]
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Basic Setting

The instrument has the following nine basic settings.

only), CMC (l:c),
CIE1994, Lab99,
LCh99, CIE2000,
CIE WI/'Tw
(illuminant Des
only), WIASTM
E313 (illuminant
C only), YIASTM
D1925 (illuminant
C only), YIASTM
E313 (illuminant
C only)

*User index

Item Settings Default Description
1) Printer OFF/ON ON This sets whether or not to automatically print data
(Automatic after measurement.
printing) Print/Paper Feed key still works, regardless of this
setting.
2) Printing color OFF/ON OFF This sets whether or not to print all color spaces se-
spaces lected in the display limit.
(This does not include statistical operations.)
3) Data OFF/ON OFF This sets whether or not to protect existing data in the
Protection event that the number of stored data sets exceeds 2000.
o If data protection is OFF, old data is overwritten.
o If data protection is ON, the 2001st data is pre-
vented.
4) Number of 1-30 1 This sets the number of measurements for automatic
measurement measurements measurement average.
for auto. average It can be set to between 1 and 30 measurements.
5) Illuminant C/Dss C This sets the illuminant to C or Des.
The illuminant cannot be changed during measure-
ment. Set illuminant again to change an illuminant
after initial setting (See P.76). Some color spaces may
not be able to be displayed depending on the
illuminant setting. (See P.79 “Color Space and Chang-
ing the Display”.) An error message is displayed and
connection is prevented if different illuminants are
set for the measuring head and the data processor.
6) Back light OFF/ON OFF This sets the back light ON and OFF.
The back light automatically goes OFF 30 seconds
after key operation, even if it is set to ON.
7) Buzzer OFF/ON ON This sets the buzzer ON and OFF.
The following buzzer sounds are emitted when set to
ON.
Key reception, error, judgment, settings complete.
8) Displayed XYZ, Yxy, XYZ, Yxy, Select the color space to be displayed.
color limit L*a*b*, L*a*b*, o The color space currently displayed in the measure-
Hunter Lab, Hunter Lab, ment screen cannot be turned OFF.
L*C*h, Munsell L*C#*h, e [t is not possible to turn OFF all color spaces.
(illuminant C Munsell e Some color spaces cannot be selected depending

on the illuminant setting.

9) Remote mode

This mode is for data output to connected PC.

*When set to the measuring head (See P.127 “User Index’.)




. Delete Print
Calibrate | =grgo— | ~Fesa

1 2 ABC|3 DEF
Option | Display | Color Space <©> - 2
4 cHI|5  JkL|6 _ wmno / v AN

Statistic | Data List | Page

7 PaRrsf8 Tuv |9 wxvz
4 Esc |Index Set | Target Measure ||__| 3
0 Symbol Enter

1 |

[Operating Procedure]

1 Press the Index Set key while in the measurement
screen.
o The index set screen is displayed.

2 Select the item to set using the key.

3 Press the Measure/Enter key to change each set-
ting.

o Pressing the Measure/Enter key changes the setting value in
the table on P.72 for each setting.

o See P.74 “Setting the Displayed Color Limit” for details on the
displayed color limit.

e The page can be changed by pressing the key.

e The page can be changed by keeping the key pressed.

e Pressing the Measure/Enter key in remote mode changes to
the PC connection mode. (See P.129 “Changing to Remote
Mode”.)

Once the basic settings are complete, press the Es-
cape key to return to the measurement screen.

[INDEX SET] 1/2
PPRINTER ON
COLOR SPACE OFF
PROTECT OFF
AUTO AVERAGE 1
ILLUMINANT C
BACK LIGHT OFF
BUZZER ON
DISP. LIMIT

P00 [CI[F [0001]

(Page 1 of 2)

[INDEX SET] 2/2
»REMOTE MODE

P00 [CI[F [0001]

(Page 2 of 2)
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<Setting the Displayed Color Limit>
This setting selects the color space to be displayed.

See P.79 "Color Space and Changing the Display" and P.80 "Color Space and Color Difference Set-

ting" for details on the setting conditions.

Delete Print
Undo Feed

1 2 ABC|3 DEF N A /
Option | Display | Color Space <©> - 2 4
4 GHI|5 JkL]B mMNO / V AN )

Statistic | Data List | Page

6 7 pPansf8 Tuvj9 wxvz
Esc |[Index Set| Target Measure || __|
0 Symbol Enter ’

1

Calibrate

[Operating Procedure]

1 Press the Index Set key while in the measurement
screen.
e The item setting screen will appear.

2 Select “DISP. LIMIT” using the key.

3 Press the Measure/Enter key | "z .

e The displayed color limit screen appears.

4 Select a color space using the key.

5 Press the Measure/Enter key to turn ON and OFF
each color space.

e The color space being displayed in the measurement screen
cannot be turned OFF.
See P.75 “CMC Parameter Setting” for details on CMC pa-
rameter setting.

e The page can be changed by pressing the key.

e The page can be changed by keeping the key pressed.

¢ This may be three pages long if a user index is registered in
connected measuring head.
(See P.127 “User Index’.)

6 Once the settings are complete, press the Escape key
- to return to the measurement screen .

[INDEX SET] 1/2

PPRINTER ON
COLOR SPACE OFF
PROTECT OFF
AUTO AVERAGE 1
I LLUMINANT C
BACK LIGHT OFF
BUZZER ON
DISP. LIMIT

P00 OB [0001]

[INDEX SET] 1/2
PRINTER ON
COLOR SPACE OFF
PROTECT OFF
AUTO AVERAGE 1
| LLUMINANT C
BACK LIGHT OFF
BUZZER ON

PDISP. LIMIT

P00 [CI[P [0001]

[DISP. LIMIT]1/2
PXYZ ON

Yxy ON
Lxa%bh# ON
HLab ON
L%C#*h ON
CMC OFF
(Iic)=(1.0:1.0)
CIE1994 OFF

P00 [CI[P [0001]
Displayed color limit
screen (Page 1 of 2)

[DISP. LIMITI 2/2
»Labgy OFF
LCh99 OFF
CIE2000 OFF
Wl E313 OFF
YI D1925 OFF
YI E313 OFF
MUNSELL ON

P00 [CIE [0001]
Displayed color limit
screen (Page 2 of 2)




<CMC Parameter Setting>

The CMC parameter can be set anywhere in the range of 0.1 to 9.9.

See P.79 “Color Space and Changing the Display” and P.80 “Color Space and Color Difference Set-
ting” for details on setting conditions.

Calibrate | =grgo— | ~Feeq—

1 2 ABC|3 DEFE AN A / —I
Option | Display ColorSpacei <©> _2,4

4 GHI|5 JKL|B mNnO

Statistic | Data List | Page
7 PaRs|8 Tuv |8 wxyz
Esc 1 Index Set |f Target Measure 3 5 7
0 1 Symbol Enter L] ,
===
_ 1

[Operating Procedure]

After steps 1 to 3 on P.74 “Setting a Displayed Color Limit”, perform following steps below.

4 Select the CMC parameter settings using the key. [%gp. LIMIT] 16'5
Yxy ON

Lxa*bx ON

HLab ON

L%Cxh ON

CMC OFF

P (l:c)=(1.0:1.0)

CIE1994 OFF

P00 [P [0001]

Displayed color limit
screen (Page 1 of 2)

5 Press the Measure/Enter key .

e The cursor is displayed below the CMC parameter setting.

6 Set the CMC parameter using the key or the nu-
meric pad.

Input range: 0.1 - 9.9

7 Once the setting is complete, press the Measure/En-
ter key to return to color space selection in the

displayed color limit screen.
e Pressing the Escape key returns to the previous screen.

75

Data Processor
Preparation



Data Processor
Prepation

76

Initial Setting

Initialize the settings to return to factory preset.

ENoe

Date and time are not changed.

o“Measurement data” stored in the instrument as well as “white calibration data”, “user
calibration data”, and “color difference target color data” stored in the connected measur-

ing head are all deleted.

eWhen the measuring head is connected, the initialization is also performed on the measuring

head.

The items set are as follows.

Item

Default

1) Data

Delete all (calibration data, measurement data, target color data)

2) Measurement
screen display format

Absolute value

3) Printer ON

4) Print color space OFF

5) Data protection OFF

6) Number of means. for average| Once

7) Multi-calibration ChO00 (white calibration plate)
8) Illuminant C

9) Displayed color limit

XYZ, Yxy, L¥*a*b*, Hunter Lab, L*C*h, Munsell

10) CMC parameter

1.0:1.0

11) Back light OFF
12) Buzzer ON
s I N
Calibrate | gete- | Erint
[fj 1 2 ABC|3 DEF
Option | Display |Color Space
4 GHI|5 ukL|B wmnO
Statistic | Data List | Page
7 Pars|8 TUv|[9 wxvz
= Esc |[Index Set| Target Measure _2
} { 0 Symbol Enter
o =] 1
. J

Operating Procedure

1 Turn the power ON while pressing the Delete/Undo key [ |.

——— 7 \_)\




¢ The initial setting screen appears after the operating screen.

Press the Measure/Enter key to start the initial-
ization.

o [f the power is already ON, turn it OFF, wait a few seconds,
and then proceed with the initialization.

[INFORMAT ION]

| | |

NOW OPERATING. ..

P00 [CIF [0001]

Operating screen

[INIT. SETTING]

INITIAL SET OK?

EXECUTE: [Enter]

P00 [CIF [0001]

Initial setting screen
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Displaying Measurement Results

<Selecting the Color Space>
Using this instrument changes the color space as below.

(Color spaces)

XYZ, Yxy, L*a*b*, Hunter Lab, L*C*h, Munsell (illuminant C only), CMC(l:¢),
CIE1994, Lab 99, LCh99, CIE2000, CIE WI/Tw (illuminant Des only),

WI ASTM E313 (illuminant C only), YI ASTM D1925 (illuminant C only),

YI ASTM E313 (illuminant C only)

* User index

o The displayed color space can be selected depending on the displayed color limit. (See P.72 “Basic

Setting”.)

* Up to 6 data can be displayed if a user index is registered. (See P.127 “User Index”)
See P.79 "Color Space and Changing the Display" and P.80 "Color Space and Color Difference Set-
ting" for details on the setting conditions for the color space.

[Operating

Procedure]

1

Press the Color Space key to select the color space.
e The display changes every time the key is pressed.

[Absolute value/color difference for color difference measurement (example)]

T00 00071 T00 [0001]
= 7412 T00 [0001] . B%%S
= 7471 - at= 1.
il < e
Ax= +0. =0 AL %= .
Ay= +0.08 = AL_HQ“ = pax= -0, 01
Az= +0.27 Ax=-0.0003 Ab¥= =-0.15
Ay=-0.0003 AEx= 0.16
P00 DB [0030] P00 ©E [0001] P00 G [0001]
XYZ Yxy L*a*b*
00T ToE N guﬁnm] TUE N 450001]
k= = s
MUNSELL Cx= 14,99 a=  1.74
A s !
AL¥=  +0. 04 AL= 40
I= 1.1 = ACt= -0, 15 = pa= -0 01
- A#= -0, 01 Ab= -0.12
(= 1.1 AEx= .16 AE= 013
P00 [P [0001] P00 ©ME [0001] P00 [P [0001]
Munsell L*C*h Hunter Lab

(illuminant C only)

[Setting conditions]

e The color difference target color is set.

e Absolute value/color difference display is selected
by pressing the Change Display key [;].

e 6 color spcaces shown above are selected by setting
displayed color limit.



<Color Space and Changing the Display>

Setting conditions of color space and symbol/illuminant/default of displayed color limit/changing
display are shown as follows.

There are restrictions depending on selected color space in the following table.

o In chapter 3 Data Processor, all displays except for User index in the table function.

(O: Valid, X: Invalid)

Symbol Illuminant Displayed color limit Changing display
Color space [Apcolute | Color Absolute : Color  iAbsolute value/ Color differ-
value Difference C D65 C D65 value | difference icolor difference !V UdZEMENtgpce oraphi3
XYZ X AX O O ON ON O O O O O
Y AY
Z AZ
Yxy Y AY O O ON ON O O O O O
X Ax
y i Ay : : : : : :
L*a*b* L* AL* O O ON ON O O O O O
a* Aa*
b* Ab*
AE*
Hunter Lab | L AL O (6] ON ON O O O O O
a Aa
b Ab
AE
L*C*h L* AL* O (6] ON ON O O O O*1 O*1
C* i AC*
h i AH*
AE*
CMC (l:c) L* ALc O O OFF OFF O O O 0*1 0*1
C* ACc (1.0:1.0) ¢ (1.0:1.0)
h AHc
CMC
CIE1994 L* AL94 (6] (6] OFF OFF O O O 0O*1 0O*1
C* AC94
h AH94
AE9%4
Lab99 L99 : AL99 O : O OFF : OFF O : (6] : (6] : (6] : (6]
a99 Aa99
b99 Ab99
AE99
LCh99 L99 AL99 O O OFF OFF O O O 0*2 0*2
C99 AC99
h99 AH99
AE99
CIE2000 L* ALOO (6] O OFF OFF (6] (6] (6] O*1 O*1
C* ACO00
h AHO00
AE00
WIE313 WI AWI O X OFF - O O O O X
(Absolute
value/color
difference)
YIDI1925 YI AYI O X OFF - O O O O X
(Absolute
value/color
difference)
YIE313 YI AYI O X OFF - O O O O X
(Absolute
value/color
difference)
Munsell H - O X ON - O X X X X
\% _ (Absolute | (Absolute : (Absolute : (Absolute
C B value) value) value) value)
CIEWI/Tw | WI AWI X O - OFF O O O O Ale
Tw ATw \(/alu:/)cg}gr
difference)
User index Up to 9 characters (6] (6] ON ON (6] X X X X
#4 (At registra- | (At registra- (Absolute ! (Absolute ! (Absolute ! (Absolute
tion) tion) value) value) value) value)

*1: Graph display and judgement at AL*, Aa*, and Ab*

*2: Graph display and judgement at AL99, Aa99, and Ab99
*3: Only screen display of data processor

*4: The registration by only PC is available.
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I Displaying Measurement Results

<Color Space and Color Difference Setting>

Setting conditions of color space and symbol/color difference target color/color difference tolerance
types are shown as follows.

There are restrictions in the following table depending on selected color space.

¢ In chapter 3 Data Processor, all displays except for User index in the table function.

(O: Valid, X: Invalid)

Symbol Color difference target color Color difference tolerance type
Color space Absolute Color Mesurement Numeric Elliptical Box-type AE Box-type tol-
value Difference input input tolerance tolerance erance and AE
XYZ X AX (6] (6] (6] O O O
Y AY (AE*) (AE*)
Z AZ
Yxy Y AY O O (0} o O (¢}
X Ax (AE¥) (AE¥)
y Ay
L*a*b* L* AL* (6] (6] O (0} O O
a* Aa*
b* Ab*
AE*
Hunter Lab L AL O O (6] (6] (6] (6]
a Aa
b Ab
AE
L*C*h L* AL* O X O*1 0O*1 (¢} 0*1
C* AC*
h AH*
AE*
CMC (I:c) L* ALc O X O*1 O*1 o 0*1
C* ACc
h AHc
CMC
CIE1994 L* AL94 O X O*1 O*1 O O*1
C* AC94
h AH94
AE9%4
Lab99 L99 AL99 (6] O O O O O
a99 Aa99
b99 Ab99
AE99
LCh99 L99 AL99 o X 0*2 0*2 o 0*2
Cc99 AC99
h99 AH99
AE99
CIE2000 L* ALOO O X O*1 0O*1 (¢} 0*1
C* AC00
h AHO0
AE00
WIE313 WI AWI O X X (0} X X
YID1925 YI AYI O X X (0} X X
YIE313 YI AYI (6] X X (0] X X
Munsell H - X X X X X X
v _
C _
CIE WI/Tw WI AWI O X X (6] X X
Tw O ATw
User index Up to 9 characters O0*3 O0*3 X X X X
*4

*1: Input color difference tolerance at AL*, Aa*, and Ab*

*2: Input color difference tolerance at AL99, Aa99, and Ab99
*3: Input at XYZ color space

*4: The registration by only PC is available.



<Screen Display and Changing the Display>

The basic screen layout is shown below.
The measurement results can be changed as needed.

[Operating Procedure]

1 Press the Change Display key |>~=| while in the measurement screen to change
the display for your use.
¢ The display changes every time the key is pressed.

[Setting conditions]

e The color difference target
color is set.

e L*a*b* is selected by press-

ing the Color Space key
@100 001 H® T00 [000T] TUE 74[9gu1]
- *= .
L*- M 72 M.*- +U H L @——a%= 15.32
= . @——A §= [] 25 H bx= 10,21
az B | = | [ — | [ ]
b*- _0 2" Ab*: +U ]U +Y @—1 Abx= +0: 10
= | AE*: ﬂ 29 AE%= 0.29
POOCJCI[P [0001] POOCICI[P [0001] POOCICI [P [0001
Color difference Absolute value/
color difference
Absolute value
TOO [0001] 00 [0001]
ALx Ab*
PASS/FAIL
o
PASS -
-0.02 -0.01
POOCICI [P [0001 POOCICI [P [0001
Judgment Color different graph

e The display for “color difference graph” and “judgment” are example screens with color dif-
ference tolerance set. To set the color difference tolerance, see P.116 “Setting the Color Differ-
ence Tolerance”

¢ Depending on the color space, display change may be restricted. (See P.79 “Color Space and
Changing the Display”.)
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I Displaying Measurement Results

| Information display

1) Current measurement data number (per page)
2) Color difference target No. and color name for the displayed measurement data.

| Measurement value display

3) Absolute measurement data

4) Color difference measurement data

5) Color difference sensuous display
L* direction: “L” or “D” (Lighter or Darker)
a* direction: “4+R” or “-R” or “G” or “-G” (+Red or +Green)
* direction:  “+Y” or “-Y” or “B” or “-B” (+Yellow or +Blue)

| Icon display

6) Page number
When performing timer measurement, [E1] is displayed.

7) Battery
The battery power is displayed in three levels. The battery level display is not shown when the AC
adaptor is connected.
[No display] (when there is sufficient power or when the AC adapter is being used.)
(4 (Low Battery): * Measurement can still be done for a while even if this is displayed.

We, however, recommend replacing new batteries as soon as pos-
sible, or using AC adapter.

E (Battery Out): * When this is displayed, all operation can no longer be done. We
recommend replacing new batteries quickly, or using AC adapter.
8) [Mluminant

(C):  indicates CIE standard illuminant C.
@ (Dss):  indicates CIE standard ental illuminant Des.

9) Printer
[P] (ON): after measurement, automatic printing data is ON.

[No display] (OFF):  after measurement, automatic printing data is OFF.
10) Total number of stored data: displays the total number of pages.

| See P.72 “Basic Setting” for details on 8), 9), and 10). |




Color difference graph |

[00071]
Ab*

The display is as shown in the figure at right when no color difference
tolerance is set. 1
Setting the color difference tolerance (see P.116 “Setting the Color
Difference Tolerance™) makes the following color difference graph

display is displayed.
®]

1) AL* axis
2) Aa* axis

3) Ab* axis @

4) Measurement point 5
5) Color difference target color measurement point 2 o
6) Displaying a box-type color difference tolerance g %
7) Scale on the AL* and Ab* axes (Indicates a value at the minus end point of each axis. The scale ;ﬁ g
setting will be automatically changed.) =
8) Displaying a elliptical color difference tolerance [Setting conditions]
e The color difference target color
O PASS: This is displayed when the value is within is set.
the color difference tolerance. o [ *a*b* is selected by pressing the
A WARN: This is displayed when value is within the Color Space key [»*%:].
color difference tolerance, but exceeds the e The color difference graph is se-
warning level. lected by pressing the Change
X FAIL: This is displayed when the value exceeds Display key [=].

the color difference tolerance.

Box-type color difference Elliptical color difference
tolerance setting tolerance setting
T00 [00071] 00 (00071]
AL* Ab AL Ab*
SN ¢ oo o ;
—D
10, 5—T=7.5 0.5 =05
PO0CJCIP [0001] POOTJCI [P [0001]
Within the color Within the color
difference tolerance difference tolerance
00 [(00071] 00 (00071]
AL Ab AL Ab
X X f 2
—0.5 -0.5 -0.5 -0.5
POOCICI [P [0001] POOCJCI [P [0001]
Out of the color Out of the color
difference tolerance difference tolerance
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Judgment
The display is as shown in the figure at right when no color difference T01 (0007]
tolerance is set.
Setting the color difference tolerance (see P.116 “Setting the Color PASS/FAIL
Difference Tolerance”) makes the following judgement is displayed.
POOcJ[CI [P [0001]

O PASS: This is displayed when the value is within the color difference tolerance.
A WARN: This is displayed when value is within the color difference tolerance, but exceeds the warn-

ing level.
X FAIL: This is displayed when the value exceeds the color difference tolerance.

T01
PASS/FAIL

PASS

84

(0001]

PO0CJCI [P [0001

T01
PASS/FAIL

FAIL

TO1 (00071]
PASS/FAIL

WARN
POOCICIP [0001]

POOLJCI[P [0001

(0001]




Measurement

Basic Operating Procedure Flow

White Calibration (P.86)

Measuring absolute value

Measuring color difference value

Absolute Measurement (P.88)

Setting the Color Difference Target Color
1) Measuring a specimen 2) Using the keys to set the

and setting the data as color difference target
the color difference color (P.93)
target color (P.90)

l

Measuring the Color Difference

1) Setting a new color 2) Selecting a pre-existing
difference target color color difference target
before every color before
measurement (P.98) measurement (P.102)
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White Calibration

When using the instrument for long periods of time, the displayed value may change depending on
changes in the environment. Therefore, in order to achieve accurate measurements, we recommend
that white calibration is done regularly using the white calibration plate. White calibration should also
be done before measuring after a long time has passed since the instrument was last used.

ENoe

White calibration should be done under the same temperature conditions as measurement.

—Ready lam
1 Collor Space key : yiamp

: Delete Print
Calibrate | <grgo— | “Feer—

|
1 2 aBc|3 DEF \A/

1
Option | Display |Color Space QOD
4 cHI |5 ukL|B wmnof /v\ _—l_

Statistic | DataList | Page |,

7 pars|8 Tuv|9 wxvz
=3 —
Esc 1 index Set lT’arget Measure | 4
0 —Symbal Enter - )
— 13

——— White calibration plate

5

== = = -

[Operating Procedure]

1 Press the Calibration key while in the measurement screen.

e The white calibration screen appears.

[CALIB.] [CALIB.]

OWHITE CALIB. OWHITE CALIB.
Y=_ 0.00 Y= 93.5
x=0.0000 x=0.3114
y=0.0000 y=0.3190

USER CALIB. USER CALIB

P00 [CI[P[0000] P00 [CI[P[0000]

No white calibration White calibration data

data has been set. has been set.

Set the calibration data listed on the back of the white calibration plate cover
using the key and the numeric pad.

e The cursor moves automatically to the next position when setting data using the numeric pad.
e Use the to move the cursor to make corrections.
e Go to step 3, if white calibration data has already been set.

[Example]
¢ [lluminants C Y=93.5 x=0.3114 y=0.3190
e [lluminants Des Y=93.5 x=0.3140 y=0.3318

86



INce

After the initial setting is complete, the illuminant is set to C, so set the data for C. When using
Dss, change the setting to ""Dss" before calibration as described in steps 1 to 4 on P.72 “Basic
Setting 5) Illuminant”. After this, return to this page and set the data for Des.

o See P.76 “Initial Setting” and P.72 if illuminant is changed after calibration.

3 Place the measuring head vertically above the middle of the white calibration
plate.

I N ote

The white calibration plate is placed near the center.
Use the center area when white calibrating.

4 Press the Measure/Enter key (or measurement button on the measuring head)

after making sure the ready lamp is ON.
e Calibration is complete after the lamp flashes three times. Complete sound beeps and the
display returns to the measurement screen.

[CALIB.] [(0000]

NOW CALBRATING = |-

P00 [CIP [0000] P00 [CI[P [0000]

The illuminant lamp Measurement screen
flashes three times.

I N ote

e Do not move the measuring head during calibration.
o [f selected in user calibration, select "white calibration plate' following steps 1 to 4 on
P137 “Setting the Manual Select Calibration” to set to the white calibration.

With this, white calibration is finished.

When measuring the chroma values (absolute values), perform P.88 "Absolute Measurement”". To
measure the color difference between a color difference target color and a specimen, perform P.90
"Setting the Color Difference Target Color" and P.98 "Measuring the Color Difference".
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Absolute Measurement

This instrument can measure reflected object color with the color spaces, XYZ, Yxy, L*a*b*, Hunter
Lab, L*C*h, Munsell, and others. (See P.78 “Selecting the Color Space” for details)

I N ote

Mesurement should be done under the same temperature conditions as calibration.

Ready lamp

' Delete Print
Calibrate | <gngo— | “Teer—

1 2 ABc|3 DEF

Option | Display |Color Space
4 GHI|5 JKL|B wmNO

Statistic | Data List | Page
7 pPars|8 Tuv|9 wxvz —

Esc |Index Set| Target Measure ||
Enter -

0 Symbol l 1

———J— Specimen

INce

Bofore Mesurement
e Select the color space and screen for your use.
See P.78 “Selecting the Color Space”, and P.81 “Screen Display and Changing the Display”

for details.

[Operating Procedure]

Place the measuring head vertically above the specimen while in the measure-
ment screen.

2272222777772

Press the Measure/Enter key (or the measurement button on the measuring

head) after making sure the ready lamp is ON.

e Measurement is done and the data is displayed. If the printer is set to ON on the index set
screen, the data is printed out.

I N ote

Do not move the measuring head during measurement.



INce

After Mesurement
ws converts the measurement data to other color spaces. (See

oo
6

e Pressing the Color Space key
Changing the Display”)

| changes the screen display. (See F.81 “Screen Display and

NG

o Measured data is automatically stored.

If you do not wish to store data, press the Delete/Undo key || to delete the latest data.

2 s

If you mistakenly delete data you wished to keep, press the Delete/Undo key | *-| again and
the latest deleted data is restored.

2 ssc

Note, however, that if new measurement data replaces the latest deleted data, that data is no
longer restorable, since the new data is stored in its place.

o Up to 2000 measurement data sets can be stored.

- When data protection is set to OFF and data quantity exceeds 2000 items, the oldest page
that contains measurement data will be deleted, and a data storing area will be secured.
(If the page to be deleted is page 0, the relevant page remains, but the measurement data
on this page will be deleted.) If there is no page that contains measurement data other
than the current page, the oldest data on the current page will be overwritten.

- When data protection is set to ON, a measurement error occurs, and the ""Data Memory
Full" error message appears.

[Printout (example)] [Screen (example)]
_______________ [0000]
Page number ——roo noooo1 ¢ —llluminant
L ak b -
89.22 1.74 15.04 L*' Bg. 22
Measurement _ .‘ 7 4
data number P00 No0002 C a*- !
T hs= 19, 04
,,,,,,,,,,,, .-No0002 data
Pk No0002 Hl B ok deleted P00 [CIP [0000]
______________ [Setting conditions]
w45 No0002 & # ++x —— N00002 data Select L*a*b* color
_______________ undone space and absolute
P00 N00003 c display
s08e 369 32
o NOODO3 B B ik
P00 NoO0O3 c
L3k ax b
86.41 -1.74 35.58——New data measured

as No0003

* Press the Print/Paper Feed key anytime you want to print out the data displayed in the LCD.
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Color Difference Measurement

The instrument can measure the color difference between the color difference target color and a speci-
men using color spaces, A(XYZ), A(Yxy), A(L*a*b*), AHunter Lab, A(L*C*H), and others. (See P.78
“Selecting the Color Space” for details.)

<Setting the Color Difference Target Color>

Before measuring color difference, you must set the color difference target color in the measuring
head. 100 color difference target colors can be set to nos. T0OO to 99.

The color difference target color number can be changed to a name for the sake of convenience.

The color difference target color number can be set independently of the page function (P.105).

INote

Setting color difference target colors should be done under the same temperature conditions
as calibration and measurement.

There are two ways to set the color difference target color.
1) Measuring a specimen and setting the data as the color difference target color
2) Using the keys to set the color difference target color

1) Measuring a specimen and setting the data as the color difference target color

Ready lamp

e p—
Delete Print
Calibrate | S22 | oo

U
1 2 ascf3 o

Option | Display |Calor Space
4 oHi |5 ukL|B mno

Statistic | Data List | Page
7 pons[8  twv|g wxvz[
™~ 3 -
& ¥ index Set FTaet Measure
0 =T Y| Enter 4
o

2 1 6,8 S 7 15 Color difference target

color specimen

NGl

Bofore Measurement

e Select the color space and screen for your use.
See P.78 “Selecting the Color Space”, and P.81 “Screen Display and Changing the Display”
for details.

Operating Procedure

Press the Target Color key [*=] while in the measure- [TARGET]
ment screen. PPRINT
e The color difference target color setting screen appears. TAREEI Vé\ k U|752
e Press the Print key to print the target value. as=+ 15 39
bx=+ 10,21
Color difference —_| TARGET NAME
target color name | 100
DISP. LIST: [Escl]
P00 [P [0001]

. ) Color difference
e The first color difference target color is set to T0O. (Target target color is set

color name T00 can be changed.) to TOO.
e To set the color difference target color to the currently se-
lected color difference target color number, go to step 6.



2 Press the Escape key .

e The color difference target color list screen appears.

Select the color difference target color name using the

key and press the Measure/Enter key .

o If“NEW” is selected, the color difference target color setting
screen appears, so go to step 5.

e If any color difference target color except for “NEW” is se-
lected, the Edit/Change selection screen appears.
- Edit:  edits the selected target color.
- Change: changes the currently selected target color to a newly
selected target color and return to the measurement
screen.

Select “EDIT” using the key and press the Mea-
sure/Enter key | "z|.

e The color difference target color edit screen appears.

e Press the Print key

Target color

name Iluminant

ES ask
70.52 15.12

Target value

[TARGET] 1/1
»NEW
T02

T01
T00

P00 [CI[F [0001]

List screen

[TARGET]

PPRINT

TARGET VAL

Lx= 0
ax=+ 0
b=+ 0

TARGET NAM
TO3

DISP. LIST: [Esc]
P00 [CIP [0001]

E
.00
.00
.00

U
0
0
0
E

“NEW” is selected.

[TARGET]

EDIT
»CHANGE

P00 [CJF [0001]

Except for “NEW”
is selected.

[TARGET]
PPRINT

h#=+
TARGET NA

T02
DISP. LIST: [Esc]
P00 [CI[F [0001]

Edit screen
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I Color Difference Measurement

Place the measuring head vertically above the color
difference target color specimen.

Press the Measure/Enter key (or the measure-

ment button on the measuring head) after making sure

the ready lamp is ON.

e A new color difference target color is set.

e When not setting a new color difference target color, measur-
ing overwrites the color difference target color data.

NGl

Do not move the measuring head during measurement.

Once measurement is complete, select "TARGET

NAME" using the key and set the color difference

target color name using the key and the numeric

pad.

o If no color difference target color name is to be selected, pro-
ceed to step 8.

e Select “Print” using the key, and then press the Print key
=] to print the target value.

[TARGET]
PPRINT
TARGET V
L

Setting screen

[TARGET]
PRINT

bx=+
»TARGET
ORANGE1
DISP. LIST: [Esc]
P00 [CIP [0001]

Setting the color

difference target color

name (example)

(How to set the color difference target color name)
1) Select input mode using the key.

Latin letters — numbers.

the numeric pad.
e The name is up to 9 characters (see P.20 “As input keys” for details.)

e The input modes change in the following order: upper case Latin letters — lower case

2) Move the cursor using the key and input the color difference target color name using

Once settings are complete, press the Measure/Enter

key .

e Settings are complete, complete sound beeps and the display
returns to the measurement screen.

Settings are now finished. Other color difference target color numbers
can be set by repeating the above procedure.

TOO [0001]
L= 89.2
ax= 1.7
b= 4.8
AL%= 0.0
Max= 0.0
Ab#*= 0.1
AE*= 0.1

P00 [P [0001]

|+ +—

0
8
9
9
4
5
5
8

Measurement screen



2) Using the keys to set the color difference target color

Calibrate | =grgo— | ~Feeq—

1 1
- < —3,4
HI 2 aBc|3 DEF|; AN A / 5
1
1| Option | Display |Color Spece ! < >
: 4 GHIf5 JKkL|B mnOfr / v AN
L 1
! Statistic | Data List | Page |'
1 1

7 Parsf8 Tuv|9 wxvz

2 Esc i Index Set |1 Target Measure _3 4 7
1o " Symo Enter ) )

I Note

Bofore Mesurement

e Select the color space and screen for your use.
See P78 “Selecting the Color Space”, and P81 “Screen Display and Changing the Display”
for details.

Operating Procedure

o [TARGETI]
1 Press the Target Color key while in measurement PRI
screen. ' TARGET VALUE
e The color difference target color setting screen appears. L= 74,72
e Press the Print key [ %] to print the target value. g:fi } g g %
TARGET NAME
T
DISP. LIST: [Esc]
P00 [P [0001]

Color difference
target color is set
to T0O.

e The first color difference target color is set to TO0. (Target color name T0O can be changed.)
o To set the color difference target color to the currently selected color difference target color
number, go to step 6.
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I Color Difference Measurement

2

Press the Escape key | = |.

¢ The color difference target color list screen appears.

Select the color difference target color name using the

key and press the Measure/Enter key .

o If“NEW” is selected, the color difference target color setting
screen appears, so go to step 5.

e If any color difference target color except for “NEW” is se-
lected, the Edit/Change selection screen appears.
- Edit:  edits the selected target color.
- Change: changes the currently selected target color to a newly
selected target color and return to the measurement
screen.

Select “EDIT” using the
sure/Enter key || " |.

key and press the Mea-

e The color difference target color edit screen appears.
e Press the Print key to print the target value.

[TARGET] 1/1
»NEW
T02

T01
T00

P00 [CI[P [0001]

List screen

[TARGET]
PPRINT
TARGET VA
Lx= 0
a%x=+ 0
b=+ 0.
TARGET NAME
TO03

DISP. LIST: [Esc]
P00 [CIP [0001]

L

UE
00
00
00

“NEW” is selected.

[TARGET]

EDIT
»CHANGE

P00 [CIF [0001]

Except for “NEW”
is selected.

[TARGET]
PPRINT
TARGET VA
1
1

b#=+
TARGET NA
T02
SP. LIST: [E

=cwoior

DI scl
P00 [P [0001]

Edit screen




CAQ
Select "TARGET VALUE" using the 00 key, and set [TARGET]
the color difference target color data using the >$?\F|{QET VALUE
key and numeric pad. L*- 80,70
=+ 10.32
Input range: 0.01 <X, Y, Z < 160 b* t 12, 21
[Example] TAR%ET NAME
Setting L*=60.72, a* = +10.32, and b* = +12.21 to color dif- DISP. LIST: [Esc]
ference target color number T0OO should be input as right. P00 [P [0001]

Setting screen

I N ote

For L*a*b* or Hunter Lab, the symbols for a* and b* or a and b are changed using the Symbol
key when the cursor is at the data position for a* and b* or a and b. The cursor does not move
to the symbols position for a* and b* or a and b.

[TARGET]
6 Once measurement is complete, select "TARGET ?,FQFHQET VALUE
NAME" using the ) key and set the color difference Iéif+ ?8 ;g
target color name usmg the key and the numeric be=+ 12,21
ad. PTARGET NAME

P ORANGE2

¢ If no color difference target color name is to be selected, pro- gésd;p l %r ' [[[I]E US g ]]]
ceed to step 7. Setting the color difference

. Select "Print" using the key, and then press the Print key

- target color name (example
-] to print the target value. g ( ple)

(How to set the color difference target color name)

1) Select input mode using the key.

e The input modes change in the following order: upper case Latin letters — lower case
Latin letters — numbers.

2) Move the cursor using the key and input the color difference target color name using
the numeric pad.
e The name is up to 9 characters (see P.20 “As input keys” for details.)

Once settings are complete, press the Measure/Enter key .

¢ Settings are complete, complete sound beeps and the display returns to the measurement screen.

Settings are now finished. Other color difference target color numbers can be set by repeating the
above procedure.
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I Color Difference Measurement

<Deleting the Color Difference Target Color >

Color difference target colors which have been set can be deleted in the following ways.

ENoe

Once deleted, they cannot be undone .

4

Calibrate | —grgo— L

Delete
Und Feed

1 2

ABC |3 DEF

Option | D
4 GHI|5

isplay | Color Space
JKL| B wmNnO

Statistic | D
7 Pars|8

ata List | Page
TUV |9 wxvz

0

Esc |Index Set| Target

Symbol

A
<l
(¥

Measure
Enter

3,5

/
> -
AN

—6,7

1
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[Operating Procedure]

1

Press the Target Color key while in the measure-
ment screen.

e The color difference target color screen appears.

Press the Escape key | = |.

¢ The color difference target color list screen appears.

[TARGET]
PPRINT
TARGET VALUE
L= 74,72
ax=+ 15.32
b=+ 10. 21
TARGET NAME [A
T0O

DISP. LIST; [Esc]
P00 [CI[F [0001]

Color difference
target color screen

[TARGET] 1/1
pNEW
T02

T01
T00

P00 [CIP [0001]

List screen




Select the color difference target color to deleted us-
ing the key.

Press the Delete/Undo ;% | key.

¢ The color difference target color deletion screen appears.

Select either one target color or “ALL TARGETS” us-
ing the key.
Press the Measure/Enter key | 'z .

¢ The color difference target colors deletion message screen will
appear.

Confirm the message and press the Measure/Enter key

Measure
Enter (|®

e Once deletion is complete, complete sound beeps and the dis-
play returns to the previous screen.

[TARGET] 1/1
NEW

»T02
T01
T00

P00 [CI[F [0001]

List screen

[TARGET]
ODELETE

»PT02
ALL TARGETS

P00 [CI[F [0001]

Deletion screen

[TARGET]
ODELETE

DELETING
T02
0K?

EXECUTE: [Enter]
P00 [CI[F [0001]

Only deleting the
selected target color

(How to change the color difference target color name)

\\\\\\

2) Select “TARGET NAME” using the key.
3) Select input mode using the key.

[TARGET]
P

ax=1

¢ The input modes change in the following order: upper case Latin letters — lower case

Latin letters — numbers.

4) Move the cursor using the key and input the color difference target color name using

the numeric pad.

e The name may be up to 9 characters long (See P.20 “As input keys” for details.)

5) When the settings are complete, press the Measure/Enter key

e [f the color difference target color name has been changed, measurement is not made

even if the Measure/Enter key ||"=*| is pressed.

e After the settings are complete, the completion sound is made and the system returns to

the measuring screen.
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I Color Difference Measurement

<Measuring the Color Difference>

NG

Measurement should be done under the same temperature conditions as calibration and set-
ting of color difference target color .

1) Setting a new colgr difference target color l;/?fore_! every measurement
etting casuring
color difference target color > color difference _l

This is useful if is repeated.

If the same color difference target color name is used, color difference target color is overwritten.

Ready lamp

Delete Print
Calibrate | <grgo— Tood

1 2 ABcj3 DEF

)

C
\
7 Pars|8 Tuvfl9 wxvz tﬁ
Esc |Index Set| Target Measure 2
0 Symbol Enter ] l 1

———>— Specimen

Option | Display | Color Space
4 oHI |5  JkL|[B  mno

Statistic | Data List || Page

|

INGie]

Bofore Mesurement

e Select the color space and screen for your use.
See P.78 “Selecting the Color Space”, and P.81 “Screen Display and Changing the Display”
for details.

[Operating Procedure]

Place the measuring head vertically above the speci-
men while in the measurement screen.

Press the Measure/Enter key (or the measurement button on the measuring

head) after making sure the ready lamp is ON.
e Measurement is done and the data is displayed. If the printer is set to ON on the index set
screen, the data is printed out.

INGie]

Do not move the measuring head during measurement.



| In case of continuing to set other color difference target color and measure color difference |

3 Press the Target Color key .

e The color difference target color setting
screen appears.
o Press the Print key to print the target value.

Color difference —

| —T00

target color name

[TARGET]

PPRINT

TARGET V
L*_

+
b* +
TARGET N

DISP. LIST: [Esc]
P00 [CIP [0001]

A
1
1
1
A}

R

Place the measuring head vertically above the color
difference target color specimen.

Press the Measure/Enter key (or the measure-

ment button on the measuring head) after making sure

the ready lamp is ON.

e Measurement overwrites the color difference target color data
to color difference target color name T0O.

e Press the Print key ;=] to print the target value.

I N ote

Do not move the measuring head during measurement.

5]

Color difference
target color is
set to TOO.

PPRINT

T00
DISP. LIST: [Esc]

P00 [CIF [0001]

Setting screen
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Once settings are complete, press the Measure/Enter

key after
e Settings are complete, complete sound beeps and the display
returns to the measurement screen.

Place the measuring head vertically above the speci-
men.

TOO
Lx=
a%=
b=

AL*=

Aa%=

Ab*=

AE%*=

P00

89.

1 ++—

9
1
4.
0.
0
0
0.

[C] [P]

[00071]

0
26
19
89
04
05
15
16

[0001]

Measurement screen

Press the Measure/Enter key (or the measurement button on the measuring

head) after making sure the ready lamp is ON.

e Measurement is done and the data is displayed. If the printer is set to ON on the index set

screen, the data is printed.

» Repeat the above steps 3 through 8.
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I Note

After Mesurement
o Pressing the Color Space key |-

P.78 “Selecting the Color Spa
e Pressing the Color Space key |}

“| converts the measurement data to other color spaces. (See

|| changes the screen display. (See P.81 “Screen Display and
Changing the Display”)

I Note

e Measured data is automatically stored.

If you do not wish to store data, press the Delete/Undo key || to delete the latest data.

If you mistakenly delete data you wished to keep, press the Delete/Undo key [+
the latest deleted data is restored.

Note, however, that if new measurement data replaces the latest deleted data, that data is no
longer restorable, since the new data is stored in its place.

e Up to 2000 measurement data sets can be stored.

Oldest data is overwritten if this limit is exceeded.

[Printout (example)] [Screen (example)]

Measurement

Color difference target

* Press the Print/Paper Feed key

color name
T00 [0002]
L¥= 89. 20
ax= 1.79
——— AL . b¥= 15.05
P00 Nod001(T0O ) c—llluminant AL%= 40,02
89.L;:0 1a79 15?05 ﬁgi: 8 g?
A Lk A azk A b = .
-0.02  +0.05 +0.01 AE%= 0. 06
AR 0.06 P00 [CI[P [0002]
[Setting conditions]
——————————————— Select L*¥a*b* color

space and absolute/
color difference
display

anytime you want to print out the data displayed in the LCD.
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2) Selecting a pre-existing color difference target color before measurement

Delete Print
Calibrate | Shos oo

1 2 asc|3 DEF

Option | Display |Color Space
4 cHI|5 ukL]B mno
Statistic | Data List | Page
7 _PaRs|8 Tuv|9 wxvz

| Esc |Index Set| Target
0 Symbol

Ready lamp

I Note

Bofore Mesurement
e Select the color space and screen for your use.

See P.78 “Selecting the Color Space”, and P.81 “Screen Display and Changing the Display”

Sfor details.

Operating Procedure

1 Press the Target Color key while in the measure-
ment screen.

e The color difference target color setting screen appears.
e The currently selected target color is displayed.

2 Press the Escape key | = |.

¢ The color difference target color list screen appears.

102

[TARGET]

PPRINT

TARGET VALUE
Lx= 74,72
ax=+ 15,32
bx=+ 10. 21

TARGET NAME [A
T00

DISP. LIST: [Esc]
P00 [P [0001]

Color difference target
color is set to T0O.

[TARGET] 1/1
»NEW
T02

T01
T00

P00 [CI[P [0001]




Select the color difference target color for measure-

ment using the key.

Measure
Enter (|®

Press the Measure/Enter key

e The target color Edit/Change selection screen appears.

Select “CHANGE” using the key.

Measure
Enter |[®

Press the Measure/Enter key

e Settings are complete, complete sound beeps and the display
returns to the measurement screen.
e The currently selected target color is displayed.

Place the measuring head vertically above the speci-
men.

Press the Measure/Enter key (or measurement button on the measuring head)

after making sure the ready lamp is ON.

e Measurement is done and the data is displayed. If the printer
is set to ON on the index set screen, the data is printed out.

I N ote

Do not move the measuring head during measurement.

[TARGET] 1/1
NEW
4

T02
T01
T00

P00 [CI[F [0001]

List screen

[TARGET]

EDIT
»CHANGE

P00 [CI[F [0001]

Selection screen

T0O
Lx=89.2
a%= 1.7
bx=14.8
AL%=

Nax=

Ab*=

AE%=

P00 [CIF [0001]

[0001]
§
9
9

Measurement screen

(previous measurement data)
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I N ote

After Mesurement
e Pressing the Color Space key | converts the measurement data to other color spaces. (See

6 uno

P78 “Selecting the Color Space”)
o Pressing the Color Space key ;) changes the screen display. (See P.81 “Screen Display and
Changing the Display”)

INote

o Measured data is automatically stored.

If you do not wish to store data, press the Delete/Undo key |-

If you mistakenly delete data you wished to keep, press the Delete/Undo key
the latest deleted data is restored.

Note, however, that if new measurement data replaces the latest deleted data, that data is no
longer restorable, since the new data is stored in its place.

e Up to 2000 measurement data sets can be stored.

- When data protection is set to OFF and data quantity exceeds 2000 items, the oldest page
that contains measurement data will be deleted, and a data storing area will be secured.
(If the page to be deleted is page 0, the relevant page remains, but the measurement data
on this page will be deleted.) If there is no page that contains measurement data other
than the current page, the oldest data on the current page will be overwritten.

- When data protection is set to ON, a measurement error occurs, and the ""Data Memory
Full"” error message appears.



Functions

Updating the Page

This instrument allows users to store measurement data (up to 2000 sets) into 100 pages (page 00 to
99).

For example, 20 specimens are measured and the measurement data is stored in page 00.

Next, the page is updated to page 01, and 50 sets of specimen measurement data are stored there. In
this way, up to 2000 sets of data can be added in each pages.
o Statistical operations and printing of all data using the Data List key are performed by page.

The default is page 00.

o If data protection is OFF, old pages are deleted and replaced with any new pages after page 99.

Calibrate

Delete
Undo

Print
Feed

1

2  ABC

3  DEF

Option
4 GHI

Display
5 UKL

Color Space
6 wmno

AN
<
/

Statistic
7 PaRs

Data List
8 Tuv

Page
9 wxvz

A
>
N

v 1

Esc

Index Set
0

Target

Symbol

Measure
Enter

[Operating Procedure]

-I

N

Xz

e The page list screen appears.

Press the Page key while in the measurement

Press the Measure/Enter key with the cursor at
new position.

e After updating to the new page, the beep sounds and the dis-
play returns to the measurement screen.

Page number —|

[PAGE] 1/1
»PNEW

meinsinsl
ocoo
o —ro

P00 [P [0030]
List screen

T0O [0000]
L= .
a%=
h%=
AL*=
Nax=
Ab*=

0
2
2
1
1
1
3
AE*= 8

+ =

4.7
5.3
0.2
0.1
0.0
0.1
0.1

P03 [P [0030]

New page Measure-
ment screen
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Selecting the Page

. Delete Print
Calibrate | <grgo— | “Feeo—

1 2 ABC|3 DEF

Option | Display | Color Space <©> =
4 GHI|5 JkL|B mno /v\
Statistic | Data List | Page

7 Parsf8 Tuv|9 wxvz
Esc |Index Set| Target Measure
0 Symbol Enter

[Operating Procedure]

1 Press the Page key while in the measurement
screen.
e The page list screen appears.

2 Select a page using the key.

3 Press the Measure/Enter key .

e The measurement screen for the selected page appears

106

[DATA LIST] 11
PNEW
P02

P01
P00

P00 [CI[P [0030]

List screen

[DATA LIST] 11
NEW

2
PPOI
P00

P00 [CI[P [0030]

[0012]

L¥= 74,72
ax= 15,32
b¥=10. 21
AL%= 40,11
Aakx= =0, 01
Ab%= +0.1
0.1

AE%=
P01 [CI[(P [0030]

3
§

Measurement screen




Displaying the Stored Data

<1 Displaying Individual Data Sets>

. Delete Print
Calibrate | =<gno— | ~Feer—

1 2 ABC|3 DEF

Option | Display | Color Space
4 GHIf5 JkL|B wmnO

Statistic | Data List | Page

0 Symbol Enter

Sed!
7 Parsf8 Tuv|9 wxvz
Esc |Index Set| Target

[Operating Procedure]

1

Press the key while in the measurement screen.

o The data set changes every time the key is pressed.
e Only data in the currently selected page can be displayed.

e Pressing the Escape key [ =] returns to the latest data display.

T00
L#=
a%=
b#=

AL %=
Nax=
Ab*=
AE*=

P00

+ |+ ———
OoOoOooOooOooOo ol

[C] [P

[00071]

0
12
32
21
11
01
13
18

[0030]

Measurement screen
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<Displaying Individual Data Sets>

Calibrate —Djn'jge —F;;'Qs
1 2 ABC|3 DEF
Option | Display | Color Space
4 GHIf5 JkL|B wmnO
1 Statistic | DataList | Page
7 PQRS| 8  TUV|9 wxyz
Esc |Index Set| Target
0 Symbol

4

< )=+—2,9

/V\

Measure
Enter

0

3,6

[Operating Procedure]

Press the Data List key while in the measurement

screen.
¢ The data list screen appears.

2 Select a page using the key.

3 Press the Measure/Enter key .

¢ The measurement data screen of the selected page is displayed.
It is not possible to add (measure) new data here.
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Page number —|

[DATA LIST] 1/1
pPO?2
PO1
P00
P00 [CIP [0030]
List screen
[DATA LIST] 1/1
P02
PP 1
P00
P00 [P [0030]
T0O [0010]
L= 74.72
ax= +15. 32
b= +10. 21
ALx= 40,11
Aax= =0.01
Ab*= 40.13
AE%= 0.18
P01 _[CIP [0030]
Measurement data
screen




| In case of printing all data

Press the Print/Paper Feed key [[%].

e The selectin screen apppears.

5 Select “ALL MEAS. DATA” using the (%) key.

6 Press the Measure/Enter key | "¢ ||.

e All data in the selected page are printed from the latest data in oder.
After printing, the display returns to the data list screen.

[DATA LIST]
OPRINT SUBJECT

No0010

PALL MEAS. DATA

EXECUTE:[Enter]
END:lj_IIEsc]

P02 [CP_[0030]

e Pressing the Escape key twice returns to the measurement screen.

[DATA LIST] 11
P02

PPO1
P00

P00 [CI[P [0030]

List screen
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Statistical Operations on Stored Data

This instrument can perform statistical operations (maximum, minimum, agerage, standard deviation) on
stored data. These operations are performed on all the chroma or color difference data stored in one page.

. Delete Print
Calibrate | =<gngo— | ~Feer— A
1 2 ABC|3 DEF

N2/
Option | Display | Color Space <©>_
4 GHI|5 JKL|B MNO /v\

Statistic | Data List | Page
1 Z_PoRs|8 Tuv|9 wxvz

Esc |Index Set| Target

Measure
Enter

0 Symbol

[Operating Procedure]

Change to the color space for the statistical operations.

110

Press the Statistical Operation key while in the
measurement screen.
e The statistical operation screen appears.

2 Select a page using the key.

3 Press the Measure/Enter key .

e The absolute value/color difference screen appears for the sta-
tistical operation.

Select “ABS. VALUE” or “DIFF. VALUE” using the
key .

Press the Measure/Enter key | "z ||.

e The results of the statistical operation are displayed after the
operating screen.
[MAX]... maximum [MIN] ... minimum
[AVG] ... average [SD] ... standard deviation

e Pressing the Escape key returns to the previous screen.

[STATIST.] 1/1

P00 [CI[P] [0030]

Statistical operation screen

[STATIST.] 1/1
P02

P01

»PO0

P00 [P [0030]
Statistical operation screen
[STATIST.]

»ABS. VALUE
DIFF. VALUE
P00 [P [0030]

Absolute value/color
difference screen

[MAX] [I\BII [N]

L¥x 89.22 6.07
a% 313 - 1.74
bx 35.58 15.04
[AVG]  [8D]
Lx 87.23 1. 41
ak 1. 04 2. 05
bx 23.54 8.75

Statistical operation
results screen



[Printout (example)]

[Screen (example)]

Page ——
number

Number
of page

MAX
MIN
AVG
SD

— P00 (n=0010)

02Y01M25D 12}

L
89.22
86.07
87.23

_______________ L*

asx
3.13
-1.74
1.04

(MAX]  IMIN]
§9.22 B86.07
a% 313 - 1. 74
bx 35.58 15 04

ct—Illuminant

02Y01M25D 12406 [AVG]  [SDI
L 87.23 1. 41
b ax 1.04 2,05
35 bx 23,54 §. 7%
15.0
23.54 [Setting conditions]
8.75 Select L*a*b color space

1.41

2.05

and absolute display

First date & time of POO meaurement

Last date & time of POO meaurement

[MAX] IMIN]
_______________ ALx -0.02 -8.43
Aax +2.23 +0.05
fhrs e
P00 (n=0010 C AEx 13 :
" 02)Y01M25D 12:06 (AVG] [SD]
) AL% -3.87 3. 47
02Y01M25D 12:09 Aax +1. 22 0 90
ALk Aax A bz Ab% +7. 38 7. 24
MAX -0.02 +2.23 +17.22 AEx 8. 45 8. 04
MIN -8.43 +0.05 +0.01 . .
AVG -3.87 +1.22 +7.38 [Setting conditions]
Select L*a*b color space
SD 3.47 0.90 7.24 . A
AE%® and color difference dis-
MAX 19.30 play
MIN 0.06
AVG 8.45
SD 8.04
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Deleting the Stored Data

There are four ways of deleting data: only the latest data, only the selected 1 data, by page, and all data.
The operating procedure is described below.

<Deleting/Undoing the Latest Data>

1
1 Deleth Print

Calibrate | <gmeo Tocd A

1 2 ABC|3 DEF N /
Option | Display | Color Space < >
4 cHi|5 JkL|B wmno / v AN

Statistic | Data List | Page
7 Pars|8 Tuv|9 wxvz

Esc |Index Set| Target Measure
0 Symbol Enter

[Operating Procedure]

1 Press the Delete/Undo key while in the measure-
ment screen.
e Only the latest data is deleted and the display returns to the previous measurement screen.
¢ Pressing the Delete/Undo key once more restores the latest data.
Note, however, that if new measurement data replaces the most recently deleted data, that data
will no longer be restorable, since the new data will be stored in its place. If you change the
page after deleting the latest data, the deleted data cannot be restored.

<Deleting/Undoing the Selected Data>

Delete Print

Calibrate | =gnes e
5 2 3 N A

t ABC DEF /
Option | Display | Color Space <©> -— 2 4
4 GHI|5  JkL|B wmno /S v AN J

1 Statistic | Data List | Page
7 Parsf8 Tuv|9 wxvz

Esc |Index Set| Target Measure __3
0 Symbol Enter

[Operating Procedure]

Press the Data List key while in the measurement gﬁévTvA LISt 11
screen. P02

e The data list screen appears. PO1
P00

P00 [P [0030]
List screen

[DATA LIST] 11
NE

2 Select a page using key.

4

00O
o —ro=

0
0
0

P00 [CIPl [0030]




Press the Measure/Enter key || "¢ ||.

¢ The measurement data screen of the selected page is displayed.

It is not possible to add (measure) new data here.

Select the measurement data using the key.

o The deletion screen will appear.

Press the Delete/Undo key.

o The selected data is deleted and the deletion screen appears.

e Pressing the Delete/Undo key [#] once more undoes the lat-
est data.

e Statistics operation does not calcurate deleted data.

2 sec

T00

Lx= 74
ax= 15
b= 10
AL%= 40,
Aax= -0,
Abx= 40
AE %= 0.

P01

[(00710]

0
12
.32
c 2]
11
01
13
18

CI(P [0030]

Measurement

data screen

T0O

[00071]

k3 DELETED 4y

Deletion screen

113

Data Processor
Functions



Data Processor
Functions

114

I Deleting the Stored Data

<Deleting by Page/All Page>

1
3 Delett Print

Calibrate | <gnes ocs

1 2 ABC|3 DEF \A/

Option | Display | Color Space <©>_
4 GHI|5 JKL| B MNO /v\

Statistic | Data List | Page

24

7 Pars|8 Tuv S J

Esc | Index Set| Target Measure
0 Symbol Enter

5,6

Once deleted, data cannot be undone.

[Operating Procedure]

1 Press the Page key or the Data List key while
in the measurement screen.
e The page screen or the data list screen appears.

2 Select a page to delete using the key.
| In case of deleting all page |

Select any page using key.
e Any page can be selected.

3 Press the Delete/Undo key [=: |,

e The page or the data list deletion selection screen appears.

4 Select the selected page only or “ALL PAGES” using
the key.

5 Press the Measure/Enter key | "z |.

¢ The page deletion message screen will appear.

6 Press the Measure/Enter key after confirm the
message on the screen.
e Once deleting is complete, complete sound beeps and return
to the previous screen.

[PAGE] 1/1
PNEW

P02
P01
P00

P00 [CI[P [0030]
Page screen

[PAGE] 1/1

P00 [CI[P [0030]

[PAGE]
ODELETE

PPO1
ALL PAGES

P00 Pl [0030]
Selection screen

[PAGE]
ODELETE

DELETING
ALL PAGE
0K?

EXECUTE: [Enter]
P00 [CI[Pl [0030]

Only deleting the
selected page




Optional Setting (only when connected to the measuring head)

The optional setting include the following five settings.

1) Tolerance

Setting the color difference tolerance.

2) Auto. measurement Setting the interval time and end time for automatic measurement.

3) Date & time
4) Import
5) Multi-calibration

Setting the internal clock.

Setting the multi-calibration function.

Transfers data from the measuring head to the data processor.

y Delete Print
Calibrate | <gno— | ~Feer—

1 2 ABC|3 DEF

1 Option | Display | Color Space
4 GHI|5 JkL|B wmNnO

Statistic | Data List | Page
7 Parsf8 Tuv |9 wxvz

Esc |Index Set| Target Measure

A
"\/
< )>
/@\
|

0 Symbol Enter

[Operating Procedure]

1

Press the Option key while in the measurement
screen.
e The option screen appears.

Select the item using the key.

Measure
Enter |

Press the Measure/Enter key

o The setting screens for each item appears.
See the following operating procedures for setting each item.

Items

1) Tolerance..................... see P.116 - 124
2) Auto. measurement .... see P.125

3) Date & time................. see P.71

4) Import...cceeeveeeeieeaene see P.126

5) Multi-calibration ........ see P.127

[OPTION]

PTOLERANCE
AUTO MEAS.
DATE & TIME
IMPORT
MALTI CAL.

P00 [CIF [0001]

Option screen

[OPTI0ON]

TOLERANCE
AUTO MEAS.
PDATE & TIME
IMPORT
MALTI CAL.

P00 [CIP [0001]
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I Optional Setting

<Setting the Color Difference Tolerance>

This instrument can make judgments based on a color difference tolerance for the measurement value
of the color difference target color.

When measuring color difference, if the measured value is within the color difference tolerance set for
the color difference target color, “PASS” is displayed, if it is at the warning level “WARN”, and if it is
out of the range “FAIL” is displayed is displayed. It is possible to judge whether the data is close to the
tolerance by setting an appropriate warning level (i.e. what percent of the tolerance). If the buzzer is
set to ON, an error beep sounds when the judgment is “FAIL”.

The four methods for setting the color difference tolerance for judgment are shown below.

1) Elliptical tolerance: allows setting a tolerance on the basis of an ellipse. This makes it
possible to display the color difference in results closer to what is
visible to the naked eye.

2) Box tolerance: allows setting a tolerance independently for each component like “L*”, “a*”,
“b*”, etc. This type is easy to understand and makes calculation easy, too.
3) AE: allows setting a tolerance based on the color difference (AE) with the

target color.
4) Box tolerance and AE: allows setting a tolerance combining (2) and (3) above.

“0” is displayed if no tolerance is set.

It is possible to set various color difference tolerance for one set of color difference target color data.
However, the following restrictions apply to the type of color difference tolerance which can be set
depending on the color space.

See P.80 “Color Space and Color Difference Setting” for details.

e None of the color difference tolerance above (1 - 4) can be set for “Munsell” or “User Index.”
e Only 2 above can be set for “CIE WI/Tw”, “WI E313”, “YI D1925”, and “YI E313”.

AE in 3) and 4) above is displayed as follows depending on the set color space.
AE*, AE, AE94, AE99, AE00, CMC

Even if the color space is changed after the color difference tolerance is set, it is managed using the
color space present when the tolerance was set. Therefore, judgment is made on the measurement
values calculated internally on the basis of the color space at the time the tolerance was set, and not the
color space selected in the measurement screen. Further, the color space systems at time of setting are
used for redisplaying the existing tolerance and input rules when changing settings.

It is not possible to input a tolerance for only one component. (for Ex. L* only) In this case, set a large
tolerance for the other components.

Although it is possible to change the type or value of the tolerance after the color difference tolerance
is set, it is impossible to cancel it. To cancel the color difference tolerance, it is necessary to either
select a color difference target color for which a tolerance has not been set or delete the color differ-
ence target color for which the tolerance has been set.

The following description uses the “L*a*b*” color space for example.
The input ranges for the set values are as follows.

(Tolerance) Y: 0.01 t0 99.99, xy: 0.0001 to 0.9999, other than Yxy: 0.05 to 80.00
(Offset) -5.00 to +5.00 (should be within tolerance)
(Rotation) -45 to +45
(Warning level) 10 to 100%
INote

Do not enter "space" for color difference tolerance. If you enter "space'’, it will be processed
as a numeric value "0". For example, if you enter 5_.00 (""_" means "space") by mistake,
though you intended to enter 5.00, the setting value will be 50.00 against your intention.

The sample displays used for the following descriptions are the ones when L*a*b* is selected as the color space.



| Elliptical tolerance

This judges whether or not the value of the measured color difference is within the range of the ellip-
tical tolerance set for the color difference target color. When setting an elliptical tolerance, besides the

tolerance value, an offset and a rotation can also be set.

If the set color space is “L*C*h” the col or difference tolerance is set along the “L*a*b*” color space
axis, and if the set color space is “L99C99h99” then the “L99a99b99” color space axis is used.

See P.80 “Color Space and Color Difference Setting” for details.

Set a color difference target color ahead of time before setting an elliptical limit.
Since the color difference graphs are displayed in two dimensions, the fail judgment data may some-

times be displayed as plotted inside the tolerance in each graph.

; Delete Print
Calibrate | =ngo— | ~Feer

1 2 aBc[3 DEF)

5,7

4 GHI|5 JkL|[B mnO

Statistic | Data List | Page

7 Parsf8 TUuV|9 wxvz

Y
Option | Display Cu\orSpacei QQD__1 ,3,5,7

i Index Set i Target Measure || | 2 4 6 8
i 0 i Symbol Enter 5y Ty\Jy

Selecting the limit value in P.115 displays the [limit value] selection screen.

[Operating Procedure]

1 Use the key to select a color difference target
color.

2 Press the Measure/Enter key | "¢ ||.

e The tolerance type screen appears.

3 Select the “ELLIPTICAL” as tolerance type.

4 Press the Measure/Enter key | "¢ ||.

¢ The limit value/offset setting screen appears.
e Ifacolor difference tolerance is already set, go to step 6 as the
set color difference tolerance data is displayed.

[TOLERANCE] 11
OTARGET

T03
PTO2

TO1

P00 [P [0001]
Selection screen

[TOLERANCE]
OTOLERANCE TYPE

PELLIPTICAL
BOX

AE*

BOX & AE#*

P00 [Pl 0001
Tolerance type screen

[TOLERANCE]

OTOLERANCE
AL
Aax

coo
coo
coo

Setting screen
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I Optional Setting

S

meric pad.

Ab*

Tolerance of AL* — =
Y

Set the color difference tolerance and the offset using the key and the nu-

Rotation
(Aa*, Ab¥)

Aa*

Tolerance of Aa*

Input ranges for the set values

Tolerance of Ab*

(Tolerance) Y: 0.01 to 99.99, xy: 0.0001 to 0.9999, other than Yxy: 0.05 to 80.00
(Offset) -5.00 to +5.00 (should be within to tolerance)

(Rotation) -45 to +45

(Warning level) 10 to 100%

If the rotation is set,the graph showing tolerance range is not made.

Measure
Enter (|®

Press the Measure/Enter key

o The gradient/warning level setting screen is displayed.

Set the rotation and the warning level using the
key and the numeric pad.

Press the Measure/Enter key | "z |.

¢ Once the elliptical tolerance setting is complete, the measure-
ment screen appears.

e Measurement points within the color difference tolerance are
plotted as O, warning level points are plotted as A, and points
out of the color difference tolerance are plotted as X.

[TOLERANCE]
OROTATION
Nax—Abx +_0. 0
Aax-ALx + 0.0
Ab%-AL% + 0.0
OWARNING LEVEL
100%

P00 [0 P_[0001

Setting screen

[00071]
Ab*

e

1-0.02 1-0.01
P00 [P [0001]

Measurement result
(example)



Box tolerance

This judges whether or not the value of the measured color difference is within the range of the box
tolerance limit set for the color difference target color. When setting a box-type tolerance, color differ-

ence tolorance (%) for each color difference target color can also be set.

Set a color difference target color ahead of time before setting a box tolerance.

Statistic | Data List | Page
7 PaRS|8 TUV|9 wxvz

¥
Esc 1 Index Set |! Target Measure
! Enter
i 0 1 Symbol

1 . i 1

i| Calibrate | <grgo— | —Foar [n A

Hill 2 asc[3 oerly / O\ /

5 ; : Option | Display | Color Space ' <©> -

, 1 1

114 GHIf5 JkL|[B mMNOfr /S v AN

i 1

1 1

1 1

—1,3,5,7

—2,4,6,8

Selecting the limit value in P.115 displays the [limit value] selection screen.

[Operating Procedure]

1 Use the . key to select a color difference target
color.

2 Press the Measure/Enter key | 'z .

e The tolerance type screen appears.

3 Select the “BOX” as the tolerance type.

4 Press the Measure/Enter key | 'z .

e The limit value setting screen will appear.
o Ifa color difference tolerance is already set, go to step 6 as the
set color difference tolerance data is displayed.

[TOLERANCE] 11
OTARGET

T03
PT02

T01

P00 [CIF [0001]

Selection screen

[TOLERANCE]
OTOLERANCE TYPE

ELLIPTICAL
»BOX

AE*

BOX & AE%

P00 [P [0001]

Tolerance type screen

[TOLERANCE]
OTOLERANCE
AL* Aax

0 0.00
0 0.00
*

oo
I +

E

I +=> |
o
oo* DD
>

.00
.00
P00 [A[A [0001]

Setting screen
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I Optional Setting

5 Set the color difference tolerance using the key and the numeric pad.

AL*

|+ input value

A of AL*

— input value

of Aa* \A

Ab*

+ input value of Ab*
o

A

Aa*

— input value

o ofAL”

Input ranges for the set values
Y: 0.01 to 99.99, xy: 0.0001 to 0.9999, other than Yxy: 0.05 to 80.00

(Tolerance)

(Offset) -5.00 to +5.00
(Rotation) -45 to +45
(Warning level) 10 to 100%

o The warning level setting screen appears.

Press the Measure/Enter key

Enter ((®

_ input value of Ab*

+ input value of Aa*

[TOLERANCE]
OWARNING LEVEL
100%

P00 [CIP [0001]

Set the warning level using the key and the nu-

meric pad.

Press the Measure/Enter key |z

¢ Once the box tolerance setting is complete, the measurement
screen appears.

e Measurement points within the color difference tolerance are
plotted as O, warning level points are plotted as A, and points
outs of the color difference tolerance are plotted as X.

Setting screen

TQ? [00071]
AL* Ab*
(5]
o
1-0.5 -0.5
P00 [CI P _[0001]

Measurement result




| AE

This judges whether or not the value of the measured color difference is within the range of the AE set

for the color difference target color.

AE is displayed as followings depending on set color spaces.
AE*, AE, AE94, AE99, AE00, CMC

Set a color difference target color ahead of time before setting AE.

Statistic | Data List | Page
7 Parsf8 Tuv |9 wxvz

il Calibrate | Zeete. | Fant |} A
ndo ee

Hil 2 asc|3 oerly / O\ /

5 ; : Option | Display | Color Space ' <©> -
, 1 1

14 cHi|5  uki|B  mnofi \ ¥/ AN

L] 1

1 1

1 1

1 1

=== ¥
Esc ! Index Set [ Target Measure
i 0 1 Symbol Enter

—1,3,5,7

—2,4,6,8

Selecting the limit value in P.114 displays the [limit value] selection screen.

[Operating Procedure]

1 Use the key to select a color difference target color.

2 Press the Measure/Enter key .

e The tolerance type screen appears.

3 Select the “AE*” as the tolerance type.

4 Press the Measure/Enter key | "z |.

e The limit value setting screen will appear.
e If AE is already set, go to step 6 as the set color difference
tolerance data is displayed.

[TOLERANCE] 1/1
OTARGET

T03
PT02

T01

P00 I[P [0001]

Selection screen

[TOLERANCE]
OTOLERANCE TYPE

ELLIPTICAL
BOX

» AE%

BOX & AEs

P00 [CIFl [0001

Tolerance type screen

[TOLERANCE]
OTOLERANCE

AL* Aa%

+_ +

Ab# AE*

+ 0.00

P00 [B[A [0001]

Setting screen
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5 Set the AE using the key and the numeric pad.

Input ranges for the set values

(Tolerance) Y: 0.01 to 99.99, xy: 0.0001 to 0.9999, other than Yxy: 0.05 to 80.00
(Offset) -5.00 to +5.00 (should be within to tolerance)
(Rotation) -45 to +45

(Warning level) 10 to 100%

6 Press the Measure/Enter key | "z.¢|\. [TOLERANCE]

OWARNING LEVEL
e The warning level setting screen appears. 100%

P00 [CIP [0001]

Setting screen

Set the warning level using the key and the nu-

meric pad.

Press the Measure/Enter key |z |. T0? [0001]
AL* Ab*

¢ Once AE setting is complete, the measurement screen appears. ]

e Measurement points within the color difference tolerance are o)

plotted as O, warning level points are plotted as A, and points
out of the color difference tolerance are plotted as X.

1-0.02 1-0.01
P00 [CI[P [0001]

Measurement result
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| Box tolerance and AE

This judges both box tolerance and AE.

Calibrate | =<gngo— | ~Feer—
1 2 ABC|3 DEF

5,7

4 GHIf5 JkL|B wmnO

/ ¥/ N
7 Parsf8 Tuv|9 wxvz

¥
Esc 1 Index Set ! Target Measure
H Enter
i 0 1 Symbol

Statistic | Data List | Page

i N2/
Option | Display Co\ovSpaceE <©> '_1 ,3,5,7

—2,4,6,8

Selecting the limit value in P.115 displays the [limit value] selection screen.

[Operating Procedure]

1 Use the key to select a color difference target color.

2 Press the Measure/Enter key | "¢ ||.

e The tolerance type screen appears.

3 Select the “BOX & AE*” as the tolerance type.

4 Press the Measure/Enter key | "¢ ||.

e The limit value setting screen will appear.
e If color difference tolerance and AE are already set, go to step
6 as the set color difference tolerance data is displayed.

[TOLERANCE]
OTARGET
T03
PT02
T01

1/1

P00 [C[P] [0001]

Selection screen

[TOLERANCE]
OTOLERANCE TYPE
ELLIPTICAL
»BOX
AE%
BOX & AE*
P00 [ 10001
Tolerance type screen
[TOLERANCE]
OTOLERANCE
AL Aa%
+_0.00 + 0.00
-70.00 - 0.00
Ab% AE%
+0.00 0.00
- 0.00
P00 [ A [0001]

Setting screen
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I Optional Setting

S

Set the color difference tolerance and AE using the key and the numeric pad.

Input ranges for the set values

(Tolerance) Y: 0.01 to 99.99, xy: 0.0001 to 0.9999, other than Yxy: 0.05 to 80.00

(Warning level) 10 to 100%

Press the Measure/Enter key | "z ||.

e The warning level setting screen appears.

Set the warning level using the key and the nu-
meric pad.

Press the Measure/Enter key | "¢ ||.

e Once box color difference tolerance and AE setting are com-
plete, the measurement screen appears.

e Measurement points within the color difference tolerance are
plotted as O, warning level points are plotted as A, and points
out of the color difference tolerance are plotted as X.

[TOLERANCE]
OWARNING LEVEL
100%

P00 [P [0001]

Setting screen

TQ? [0001]
AL#* Ab#

1-0.5 -0.5
P00 P_[0001]

Measurement result




<Setting the Automatic Measurement>

ENcEe

No key other than the Escape key functions after the timer is set and the instrument goes
into automatic measurement standby status. Be sure to set color space, display, color differ-

ence target color, and other settings ahead of time.

Delete Print

Calibrate | <gngo— | ~Feer
1 2 ABC|3 DEF A

N2/
Option | Display | Color Space < >
VAN

4 GHI|5 JKkL|B mnO

vV

Measure
Enter

Statistic | Data List | Page
7 Parsf8 Tuv|9 wxvz

Esc |Index Set| Target
0 Symbol

1,2

—3,4

Selecting timer in P.115 displays the [timer] setting screen.

1

Move the cursor using the key and set the interval
time using the numeric pad.

(Input range ) 00m 03s to 99m 59s
e Set interval time longer than a measurement time which in-
cludes the number of measurements for average and printing.

Press the Measure/Enter key | "z |.

¢ The end time setting screen appears.

Move the cursor using the key and set the end

time using the numeric pad.

¢ Enter a time which exists in the calendar until 2099. The dis-
play uses 24-hour time.

e Ifno end time is entered, measurement is endless.

Press the Measure/Enter key | "¢ ||.

[AUTO MEAS.]
OINTERVAL TIME

00m03s

P00 [CIP [0001]

Setting screen

[AUTO MEAS.]
OEND TIME

2002Y/01M/01D
14:35

P00 [CIP [0001]

Setting screen

¢ Once settings are complete, the display returns to the measurement screen.

Press the Measurement key to start measurement.

e Press the Escape key (for a long time) to cancel automatic measurement.

e All other keys does not work.

e The buzzer sounds approximately every second during automatic measurement. (Only if the

buzzer setting is ON.)

o Ifbattery power is used, the measurement time becomes longer as the battery voltage drops, so

we recommend using the AC adapter.
¢ The timer measurement icon [[E] is displayed.
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<Transfer Stored Data>

It is possible to transfer data stored in the measuring head to the data processor.

ENoe

Import actually moves the data, and does not simply copy it.

Delete Print

Calibrate | <Gngo— | Foed

1 2 ABC|3 DEF N A /

Option | Display | Color Space <©> 1
4 cHI|5 JkL|B mno /v\

Statistic | Data List | Page
7 Parsf8 Tuv|9 wxvz

Esc |Index Set| Target Measure 2
0 Symbol Enter

Selecting multi-calibration in P.115 displays the [multi-calibration] selection screen.

1 Move the cursor using the key and select the page [IMPORT] /1
to import. EW

0

0

0

N
P02
PPO1
P00

P00 [CI[P [0001]

Selection screen

2 Press the Measure/Enter key . [IMPORT]

e After the processing screen, import is complete, and the dis-
play returns to the measurement screen. | | |

o Ifthe selected page contains data, newer data is registered af- NOW OPERATING. ..
ter the existing data.

e Import will not be performed if there are more than 2000 sets

of data. END: [Esc]
P00 _[CIP_[0001]

Processing screen

ENoe

If you press the Escape key when data transfer is executed, the data transfer operation stops.
In this case, data transfer until the stop point has been completed. Since data transfer is ex-
ecuted in sequence from the oldest data, the measurement screen on the measuring head
display is apparently unchanged (the latest measurement data are displayed on the screen),
but the measuring head retains data that have not been transferred.
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<Setting the Multi-calibration>

Delete Print
Calibrate | <grgo— | oot A

4 cHI|5 ukL|B wmnO /v\

Statistic | Data List | Page
7 Parsf8 Tuv |9 wxvz

1 2 ABC| 3 DEF AN /
Option | Display | Color Space QQD-

—1

—2

Esc |Index Set| Target Measure ||__|
0 Symbol Enter

Selecting multi-calibration in P.115 displays the [multi-calibration] selection screen.

1 Move the cursor using the key and select “ALL
CHANNELS”.

easure

2 Press the Measure/Enter key .
e Once multi-calibration setting is complete, the display returns
to the measurement screen.
e See P.135 “Setting the Multi-calibration” for details on multi-
calibration.

User Index

[MALTI CAL.T 1/1
PALL CHANNELS
WHITE CAL. TILE
Cho?

Chol

P00 [CIP [0001]

Selection screen

« It is possible to resist an operational expression based on the color space to the measuring head.
Simply displaying the user’s own index as measurement results eliminates the need to do calcula-

tions based on the measurement values, making more convenient color management on the job.

* A PC is used to write the operational expression to the measuring head, and up to six can be regis-

tered. This can be done automatically by connecting a data processor to the measuring head.

» The optional CR-400 utility software CR-S4w or Color data software ChromaMagic CR-S3w is

needed to write the user index.

See the operation manual for the CR-400 utility software CR-S4w or Color data software ChromaMagic

CR-S3w for details on how to write the user index.
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Connecting to External Devices

Data can be transferred between the instrument and a PC by connecting the instrument’s RS-232C
terminal to a PC.

When using the instrument continuously for long periods of time or when performing data transfer
using the RS-232C terminal, we recommend using the AC adapter (AC-A305) when connected to a
PC because of the higher power consumption involved.

<Connecting the PC>

By connecting the instrument to a PC/AT compatible PC using the optional RS-232C cable CR-A102,
the data stored in the instrument memory can be sent to a PC.

Use the optional CR-400 utility software CR-S4w or the Color data software ChromaMagic CR-S3w
when connecting the instrument to a PC.

The followings can be used in remote mode:

1. Outputting measurement and target color data to a PC

2. Deleting measurement data

See P.129 “Changing to Remote Mode” for details.

Notes on Use

* When connecting, make sure that the connectors are correctly oriented and fastened securely with
SCrews.

* Before connecting, make sure that the power to both the instrument and PC is turned OFF.

* Hold the connector when connecting or disconnecting. Do not bend, pull, or apply undue pressure
to the cord, as this may cause it to break.

* Do not touch the connector terminals with your hand. Doing so may cause them to get dirty or
subject them to excessive force.

» Make sure that the cable is long enough. Tensioning the cable may cause connection failure or wire
breakage.

* If optional RS-232C cable CR-A102 is not used, make sure the cable specifications match the pin
number/signal connection diagram for an RS-232C cable below. An inappropriate cable will pre-
vent data from being input and output properly and may cause malfunctions.

e Communication Parameters

Item Setting
Baud rate 19200bps
Charactor length 8bit
Parity None
Stop bit 1bit

* RS-232C connection cable pin number/signal connection diagram

Instrument PC
(for D-sub 9 pins)

i@@@@&?
@e®o®

Pin No. |Signal Signal| Pin No.
6 RXD RXD 2
7 TXD TXD 3
8 RTS GND 5
9 | cts >< RTS | 7
10 GND CTS 8




SIP/SOP Connections

e Accessories equipment connected the analog and digital interfaces must be certified to the respec-
tive IEC standards ( i.e. IEC950 for data processing equipment.)

¢ Furthermore all configurations shall comply with the system standard IEC 1010-1, Everybody who
connects additional equipment to the signal input part or signal output part configures a electorical
equipment for measurement system, and is therefore, responsible that the system complies with the
requirements of the system standard (IEC 1010-1. If in doubt, consult the technical services depart-
ment or your local representative.)

<Changing to Remote Mode>

RS-232C
cable D)’
CR-A 102 1,3

= T

[Operating Procedure]

1 Turn the power OFF ( O).

Connect the instrument to the PC us-
ing the RS-232C cable.

RS-232C terminal —

3 Turn the power ON (1). | Q\

Power switch — |
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4

Calibrate

Delete
Undo

Print
Feed

1

2 ABC

3 DEF

Option
4 GHI

Display
5 UKL

Color Space
6 mnO

Statistic
7 PaRs

Data List
8 TUvV

Page
9 wxvz

Esc

Index Set
0

Target

Symbol

<( =4

/V\

Measure
Enter

—6

Press the Index Set key while in the measurement

screen.

e The index set screen appears.

5 Press the key to change to page 2/2.

Measure
6 Press the Measure/Enter key .

¢ The remote mode screen appears.
e Pressing the Escape key [ = | returns to the measurement screen.

ENcie]

When removing the RS-232C cable, turn OFF

the measuring head and data processor and push

the lock release button certainly while removing

the cable.

Ifthe lock is not released and remove it by force,

130

the connector may be damaged.

Lock release —

button

[INDEX SET] 1/2

PPRINTER ON
COLOR SPACE OFF
PROTECT OFF

AUTO AVERAGE 1
[LLUMINANT C
BACK LIGHT OFF
BUZZER ON
DISP. LIMIT

P00 [CIP [0001]

Index set screen (1/2)

[INDEX SET] 2/2
PREMOTE MODE

P00 [CIP [0001]

Index set screen (2/2)

[REMOTE MODE]

RENOTE NODE

END: [Esc]
P00 [CIP [0001]

Remote mode screen




Applications

User Calibration Procedure Flow

The relationship between selected calibration and multi/manual select calibration is shown in the flow-

chart below.

White Calibration (P.86)

User Calibration (P.132)
can be set to ChO1 to 19

Multi-calibration
(P.135)

Manual Select Calibration
(P.137)

!

!

Setting the Color Difference
Target Color (P.90)

!

Absolute Measurement
(P.88)

Measuring the Color
Difference (P.98)
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User Calibration

<What is User Calibration?>

This function allows the user sets the “valued” reference specimen already in possession as the user
calibration data to be used to correct indicated values during measurement.

There are two ways of doing this: multi-calibration and manual select calibration

See P.135 “Setting the Multi-calibration” and P.137 “Setting the Manual Select Calibration” for details
on setting multi-calibration and manual select calibration.

<Setting the User Calibration Data>
There are two color spaces which can be used as user calibration data: Yxy, L*a*b*.

ENcie

Calibration should be done under the same temperature conditions as measurement.

e User calibration cannot be done if white calibration is not done ahead of time.

—Ready lamp

‘@ |
° 1
" Delete Print
Calibrate | <grgo— | “Teer
1 1 2 ABC| 3 DEF \A/ (1 0)~ C]
Option | Display [ ColorSpace | (<J O [ o y ’ 6
4 GHI|5 kLB mnO / v N\ (\
8 Statistic | DataList | Page \
7 Pamsf8 Tuv|9 wxvz .

Target
Symbol

Measure
Enter

1 1 Esc | Index Set
0

19

———————Specimen

[Operating Procedure]

Press the Calibration key while in the measure- [CALIB. ]
ment screen. OWH I T$ Céé ISB.
o The calibration screen appears. X;E 3114
y=0.3190
USER CALIB.
P00 P [0001]
Calibration screen
Select “USER CALIB.” using the key. [CALIB. ]

2 ? Y OWHITE CALIB.
Y=93.5
x=0.3114
y=0.3190

»USER CALIB.
P00 Pl _[o001]




3 Press the Measure/Enter key | "¢ ||.

e The user calibration list screen appears.

[CALIB.] 1/1
OUSER CALIB.
PNEW

Cho?

Cho1

P00 I[P [0001]

List screen

4 Select “NEW” using the key.

¢ To overwrite data onto an existing calibration channel, select

that channel.
Chalibration channel j

[CALIB. ] 1/1
OUSER CALIB.
PNEW
- Cho?2

Cho1

P00 [CIF [0001]

5 Press the Measure/Enter key | "z |.

e The calibration color space setting screen will appear.

[CALIB.]
OCOLOR SPACE

PYXy
Lxashs

P00 [P [0001]

Selection screen

6 Select a color space using the key.

7 Press the Measure/Enter key .

o The user calibration setting screen appears.

[CALIB.]
OCOLOR SPACE

PYxy
Lxaxbhx

P00 [P [0001]

CAL. Ch NAME A
Cho3

P00 [CIP [0001]

Setting screen
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8 Move the cursor using the key and set the value JSIS%F'%BC]AL 5
using the numeric pad. Y= 80 79
x=0. 3208
Input range: 0.01 <X, Y, Z< 160 y=0, 3121

CAL. Ch NAME
Cho03

P00 [CI[P [0001]
Setting screen

Place the measuring head vertically above a target
specimen.

zzzzzzzzz7222222)

1 Press the Measure/Enter key (or measurement button on the measuring head)
after making sure the ready lamp is ON.

NG

® Do not move the measuring head during measurement.

o Through user calibration for an existing calibration channel, the user calibration data will
be overwritten when the measurement is completed.

1 Once measurement is complete, select the "CAL.Ch NAME" [8/S\IE Fl{B b]A g
using the key and set the name using the key and Y= 80 72
the numeric pad. x=0.3208

y=0.3121
o Skip to step 12 if not setting a calibration channel name. PCAL. Ch NAME
COLOR3
P00 Pl [0001]

Setting screen

(How to set the calibration channel name)

1) Select input mode using the key.

e The input modes change in the following order: upper case Latin letters — lower case
Latin letters — numbers.

2) Move the cursor using the key and input the color difference target color name using

the numeric pad.
e The name is up to 9 characters (see P.20 “As input keys” for details.)

1 2 Once settings are complete, press the Measure/Enter key .

134 . .
3 e Settings are complete, complete sound beeps and the display returns to the measurement screen.



<Setting the Multi-calibration>

This sets the multi-calibration function which corrects indicated values using both white calibration

and user calibration data.

ENoe

When setting or canceling multi-calibration, you must set the color difference target color

again.

The color difference target color is not corrected using user calibration performed after mea-

surement.

e See P.145 for details on multi-calibration.

e Multi-calibration cannot be set if white calibration and user calibration are not done ahead of time.

Calibrate

Delete
Undo

Print
Feed

1

2 ABC

3 DEF

Option
4 GHI

Display
5  JKL

Color Space
6 wmnO

Statistic
7 PGRS

Data List
8 Tuv

Page
9 wxvz

Esc

Index Set
0

Target

Symbol

Measure
Enter

24

—3,5

[Operating Procedure]

Press the Option key while in the measurement

screen.

e The option selection screen appears.

2 Select “MALTI CAL.” using the () key.

[OPTTON]

PTOLERANCE
AUTO MEAS.
DATE & TIME
IMPORT
MALTI CAL.

P00 [P [0001]

Selection screen

[OPTION]

TOLERANCE
AUTO MEAS.
DATE & TIME
[MPORT
PMALTI CAL.

P00 [CIP [0001]
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I User Calibration

3 Press the Measure/Enter key | "5 ||. IMALTT CAL.1 1/1
ALL CHANNELS
e The multi-calibration setting screen appears. >\6V|; (|] 'g E CAL. TILE
Item Cho1

ALL CHANNELS:  Multi-calibration is set.
WHITE CAL. TILE: When user calibration is not performed.
(See P.86 “White Calibration”)

Ch**: Manual select calibration is set P00 [CIP [0001]
(See P.137 “Setting the Mannul Select Selection screen
Calibration™)
J] Select “ALL CHANNELS using the (9 key. WACTT CAC T 77
PALL CHANNELS

WHITE CAL. TILE
Cho2
Cho1

P00 [P [0001]

5 Press the Measure/Enter key .

e Once multi-calibration settings are complete, the display returns to the measurement screen.
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<Setting the Manual Select Calibration>

This sets the manual select calibration function which allows the user to select a calibration channel

whose calibration data is to be used to correct indicated values.

ENoe

When setting or canceling manual select calibration, you must set the color difference target

color again.

The color difference target color is not corrected using user calibration performed after mea-

surement.

See P.145 for details on manual select calibration.

e Manual select calibraion cannot be set if white calibration and selected user are not done ahead of

time.

0

Calibrate Djn'—jff F;;i—en;
1 2 ABC|3 DEF
1 Option | Display | Color Space
4 GHIf5 JkL|B wmnO
Statistic | Data List | Page
7 Parsf8 Tuv|9 wxvz
Esc |Index Set| Target

Symbol

<=4

/V\

Measure
Enter

24

3,5

[Operating Procedure]

Press the Option key while in the measurement

screen.
e The option selection screen appears.

2 Select “MALTI CAL.” using the (P key.

[OPTION]

PTOLERANCE
AUTO MEAS.
DATE & TIME
IMPORT
MALTI CAL.

P00 [CIF [0001]

Selection screen

[OPTION]

TOLERANCE
AUTO MEAS.
DATE & TIME
IMPORT
PMALTI CAL.

P00 [CI(P [0001]
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I User Calibration

3 Press the Measure/Enter key | "¢ ||. IMALTT CAL.] 1/1
ALL CHANNELS
e The multi-calibration setting screen appears. Wé’;i [|] EE CAL. TILE
Item Cho1
ALL CHANNELS: Multi-calibration is set.
WHITE CAL. TILE: When user calibration is not performed.
(See P.86 “White Calibration”)
Ch**: Manual select calibration is set P00 [Pl_[0001]
(See P.137 “Setting the Manual Select Selection screen
Calibration™)
4 Move the cursor using the key to and select a IMALTT CAL.] 1/1
calibration channel. ALL CHANNELS
WHITE CAL. TILE
Cho2
PCho1

P00 [CIP [0001]

5 Press the Measure/Enter key| "¢ |

¢ Once manual select calibration settings are complete, the display returns to the measurement
screen.

I N ote

Since settings for calibration channel made in manual select calibration are kept even if the
power is turned OFF (0), it is important to check the calibration channel following steps 1 to
3 above in the following situations.

e  When changing the calibration channel settings to measure a different color

o When the instrument has been left unused for long periods of time

<Deleting the User Calibration Channels>
The user calibration channel can be deleted as follows.

5

|
Delete Print

Calibrate | <gmoo Tecd A

1— e A0 2,46

Option | Display | Color Space
4 cHI|5 ukL|B mNO /v\

Statistic | Data List | Page
7 Parsf8 Tuv|9 wxyz

Esc |Index Set| Target Measure 3 7 8
Enter L) L]

0 Symbol
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[Operating Procedure]

1

Press the Calibration key while in the measure-
ment screen.
e The calibration screen appears.

Select “USER CALIB.” using the @ key.

Measure
Enter (|®

Press the Measure/Enter key

o The user calibration list screen appears.

Select the calibration channel to delete using the
key.

2 ABC

Press the Delete/Undo key |%].

e The calibration data deletion selection screen will appear.

USER CALIB.

P00 [CIF [0001]

Calibration screen

[CALI
OWHIT

USER CALIB.

P00 [CI[P [0000]

Calibration screen

[CALIB. ] 1/1
OUSER CALIB.
PNEW

Cho?

Chol

P00 [CIP [0001]

List screen

[CALIB. ] 1/1
OUSER CALIB.
NEW
Cho?
PChO1

P00 [CIP [0001]

List screen

[CALIB.]
ODELETE

PCho1
ALL CHANNELS

P00 [CIP [0001]

Selection screen
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I User Calibration

Select either one channel selected or “ALL CHAN- [CALIB.]
NELS" using the () key. ODELETE
PChi1

ALL CHANNELS

P00 [CI[P [0001]

Press the Measure/Enter key | "¢ ||. [CALIB.]
ODELETE
e The deletion screen for calibration appears. DELETING
Cho1
oK?

EXECUTE: [Enter]
P00 [P [0001]

Only deleting the
selected channel

Confirm the message and press the Measure/Enter key || "z ||.

e Once deletion is complete, complete sound beeps and the display returns to the measurement
screen.

I Note

White calibration is selected if the selected calibration channel is deleted.
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(Method for changing user calibration channel name) TCAL T,

B

1) Use Steps 1-7 of the operating procedure "Setting the User Calibration !

Data" on P.132 to display the setting screen for the calibration channel to y

b PCAL. Ch NAM
e changed. COLORZ

e In Step 4, from the existing calibration channels, select the one you want [pi0_T B [0001]

to change the name of.

2) With the &) key, select "CAL. Ch NAME".

3) With the key, select the input mode.

e The input mode changes in the sequence: Upper case letters — Lower case letters
—Numbers.

4) Move the cursor with the key and input the user calibration channel name you want
with the number keys.

e The name may be up to 9 characters long. (For details, see "As input keys " on P.20.)

5) When the setting is complete, press the Measure/Enter key | " |.

o If the calibration channel name has been changed, measurement is not made even if the

Measure/Enter key is pressed.
e After the settings are complete, the completion sound is made and the system returns to

the measuring screen.
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Principles of Measuring

Principles of Measuring

The measuring head measures a specimen, gets the color information from the specimen, converts it to
one of the various display modes in the measuring head, and displays it. Also the data processor
converts data to one of the various color space modes, displays it, and prints it.

The measuring head is divided into the specimen measuring part which measures the reflected light
from the specimen and the monitoring illumination part which directly measures the light from the
illumination light source. Each measuring part is equipped with sensors with equal color function X2A
(XA long wavelength side), YA, and zA responses, which are the spectral response for a standard ob-
server and (this instrument uses a spectral response for a CIE 1931 2° observer).

By measuring the illumination light source with the monitoring illumination part, it is possible to get
data unaffected by subtle changes in the illumination light source.

The circuit offset influence is eliminated by applying the following formulas to the specimen measur-
ing part measurement data (X2s’, Ys’, Zs’) and the monitoring illumination part measurement data
(Xaor’, Yr’°, Zr’) gotten when illuminating, and the specimen measuring part measurement data (X2s”,
Ys”, Zs”) and the monitoring illumination part measurement data (Xor”, Yr”, Zr”) gotten when not
illuminating.

X2s=X28’ - X28”’ Xor=Xor’ - Xor”
Ys= Ys’- Ys” Yr=Yr’' - Yr”
7Zs= 78’ - 7s” Zr= 7r’- 7r”

The following formulas eliminate the influence of subtle changes in the illuminant.

_ Xos - Ys _Zs
Xom = or Ym It Zm 7

XiA data is calculated by multiplying Zm by the constant.
Ximm =0.1672 - Zm
~. Xm= Xim+X>m

The tristimulus value (X, Y, Z) are calculated by multiplying the data achieved from the above (Xm,
Ym, Zm) by the calibration constant (o, 3, ).

X=o-Xm
Y=B-Ym
Z=v+-Zm

These tristimulus value (X, Y, Z) can be converted to various different color spaces.



Illumination Optics

Ilumination Optics of the CR-400

The CR-400 is designed in diffusion illumination 0° viewing angle geometry (specular component
included). This illumination method illuminates the specimen from all directions using illuminants
with almost completely equal brightness, and receives the reflected light vertically from the specimen
surface. Normally, when looking at color in, say, a department store or an office, the multiple light
sources and the light reflected from the walls create diffused lighting conditions. Outside these condi-
tions are also diffused, in this case from the sky, so this method creates realistic lighting conditions.
This instrument is therefore very close to normal visual evaluation, and can be used with all types of
specimen.

llluminant measurement fiber Specimen measurement fiber
Diffusion chamber

Pulse xenon lamp

Douser plate

Specimen J@ Diffusion plate
) (

Ilumination Optics of the CR-410

The CR-410 can measure wide range with a diameter of 50mm. It can also take average measurements
of diffused reflected components with little regular reflection, such as cloth and carpets. It is useful
when taking average measurements of relatively wide measurement surfaces, such as fibers, rugs,
carpets, and blankets. As shown in the figure, the light from the pulse xenon lamp is diffused using a
diffusion plate, and the light with is diffused evenly after passing through the diffusion plate illumi-
nates the measurement surface with a large measurement diameter of 50mm. Of all the light which is
reflected from the specimen surface, only that which is reflected vertically from the specimen surface
is led through the specimen measurement fiber to the measuring head sensor, where it is calculated and
displayed in the LCD as the measurement value. Caution is required here as this structure receives a
lot of regular reflected components, so a lot light is received from specimens with flat surfaces, there-
fore greatly affecting the illuminant color.

llluminant measurement fiber ————— Specimen measurement fiber
pluse xenon lamp
Douser plate
Diffusion chamber
Diffusion plate

Specimen
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User Calibration

It is extremely difficult to perfectly match the spectral response three photoelectric tristimulus colo-
rimeters like this instrument to the CIE 1931 standard observer, creating a slight discrepancy in spec-
tral response. (See Figure.)

1.01 37’1, — Spectral response of KONICA
l 7 MINOLTA chroma meter
o1 /N /J /v CIE 1931
[
(@]
Q.
(2]
Dos
()]
=
IS
©
oc |
350 4oo 450 t%oo = 550 600 650 ‘ 700 750

Wavelength (nm)

CIE 1931 colorimetric standard Observer curves and spectral response of KONICA MINOLTA chroma meter

In color difference measurement, the effects of this slight discrepancy in spectral response is within
the scope of measurement accuracy, so it does not present a problem. However, in color measurement,
depending on the color of the specimen to be measured, there are times when a slight discrepancy with
the value (true value) gotten when measuring using an ideal prism response. There might even appear
a similar discrepancy in spectral response when performing measurements using two of the same
model instrument, creating discrepancies in the assigned values when using multiple instruments.
When this happens, it is possible to minimize the discrepancy in assigned value by using the user
calibration function.

The user calibration is set by measuring a target specimen with a known sensitivity ahead of time and
setting this value as a calibration target color in a calibration channel (ch 01-19). This calibration data
is then used to correct the assigned value when measuring

Thereby almost the discrepancy eliminates completely in the assigned value when measuring a color
close to the target specimen color. This also applies to colors which are far from the target specimen
color.

There are two ways of user calibration: the multi-calibration function and the manual select calibration
function. Choose whichever is most appropriate for the number or type of colors to be measured.



<Multi-Calibration Function>

The multi-calibration function is used to correct the assigned value using the calibration data in all the
set calibration channels. It is therefore effective in providing an appropriate correction not only for the
vicinity of the calibration target point but also for the value around it.

However, since the correction effect becomes smaller for colors further from the calibration target
point, more effective correction can be achieved by selecting a calibration target color which envelops
the color to be measured.

This function is useful in the following cases.

1) When measuring many different colors
The narrower the region where the calibration target point is placed is, the greater the multi-calibra-
tion effect is.

2) When measuring only certain colors
Setting the optional calibration target color to envelope the color to be measured will achieve a
greater multi-calibration effect.

I Note

Multi-calibration corrects the measurement value using the calibration data for all set cali-
bration channels. After measuring using the multi-calibration function, adding to or chang-
ing the calibration channels will create a discrepancy with the measurement value, even if the
same specimen is measured. Note also that color difference target color values which are
corrected during measurement do not change thereaffter.

Even more accurate correction can be achieved by creating a list of target colors for the same material
as the measurement specimen and calibrated by the master body.

<Manual Select Calibration Function>

The manual select calibration allows the user to select any calibration channel to correct assigned
values using only that calibration data in that calibration channel.

A list of the target colors for calibration should be made for the same material as the measurement
specimen and attached to the master body.

This function is useful in the following cases.

* When measuring only the same hue
In this case, it is possible to select a color for the user calibration target color which is similar to the
measured color.

<Using Multiple Instruments>
It is possible to minimize the difference (inter-instrument agrement) in the assigned values between
instruments by performing optional calibration as described below, when using multiple instruments.

* When there is a target specimen which is already valued and which is close to the color of the
specimen to be measured.
1) Perform user calibration all bodies with the target specimen using the data for the target speci-
men which is already valued.

* When there is not a target specimen which is already valued and which is close to the color of the
specimen to be measured.
1) Select a master body.
2) Measure a specimen which is close to the color to be measured using the master body.
3) Perform user calibration all other bodies with that specimen. (Calibration data uses measurement
data by the master body.)
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Error Messages

The keys will not function if pressed when the error message is displayed.

Message Symptom/Possible Cause Corrective Acrion
EROO Communication performed with inappropriate | e Plug in cable with the power OFF.
COMMUNICATION | command. e Use a lower baud rate if noise is the problem.
FRROR o Cable unplugged during communication
o Message garbled by external noise, etc.
ERO1 [Measuring Head]
MEMORY FULL | 1. Number of measurement data exceeds 1000. | 1. Connect to data processor and transfer data
there to free up some space, or turn OFF the
data protection setting.
2. Number of target color data exceeds 100. 2. Overwrite unnecessary target colors when
registering. Or create more space by connect-
ing to the Data Processor and deleting any
unnecessary target colors.
[Data Processor]
3. Number of measurement data exceeds 2000. | 3,4. If you turn OFF data protect, the oldest
4. Number of pages exceeds 100. pages will automatically be updated. Or you
can delete some data to free up some space.
5. Number of target color data exceeds 100. 5. Overwrite onto unneeded target colors or de-
lete some to free up space.
6. Number of user calibration channels exceeds | 6. Overwrite onto unneeded channels or delete
19. some to free up space.

7. There is insufficient room to transfer all data | 7. Delete some pages or data to free up space.
to the data processor when importing mea-
surement data.

ERO2 Battery voltage drop e Turn OFF the power and replace batteries or

LOW BATTERY use the AC adapter.

ERO5 Xenon lamp does not flash properly. e Repeat measurement.

ERROR ¢ Xenon lamp has malfunctioned. o [f the problem persists, contact your nearest

IN FLASHING | ® Flash circuit has malfunctioned. Konica Minolta authorized service facility.

o Faulty sensor

ERO6 Because of the excessively high reflectivity of | e Redo white calibration and the measurement.

OVERFLOW the measurement specimen, the operation of | e If the problem persists, contact your nearest

measurement data exceeds the performance of Konica Minolta authorized service facility.

the instrument.

When Y is higher than 160:

ERO7 White calibration has not been performed. e Perform white calibration.

WHITE

CALIBRATION

INCOMPLETED

ERO08 An overrun or other type of error occurred dur- | e Plug in cable with the power OFF.

COMMUNICATION | ing communication. e Change calibration, target color, or option

FRROR e Cable unplugged during communication settings using the Measuring Head.

e Calibration, target color, or option settings

changed on the data processor without hook-
ing it up to the measuring head.

ER10 The data needed for that function to work isnot | e Store some data before attempting

NO DATA found.

IN MEMORY | ®Attempting to print or delete nonexistent data

o Statistical operations or list displays in pages

without data




Message Symptom/Possible Cause Corrective Acrion
ER12 Low reflectivity of measurement specimen | e Redo the white calibration and the measure-
SAMPLETOODARK | means there is not enough light coming off the ment.
specimen for measurement. o [f the problem persists, contact your nearest
Konica Minolta authorized service facility.
ER13 A/D conversion failed. ® Repeat measurement.
ERRORIN A/D | ® The A/D converter is broken. o If the problem persists, contact your nearest
e Circuit the peripherals is broken. Konica Minolta authorized service facility.
ER17 Clock IC is not working correctly. Insert batteries again.
INCORRECT e Clock IC power voltage drop or breakdown | e If the problem persists, contact your nearest
CLOCK OPERATION of circuits relating to the clock IC. Konica Minolta authorized service facility.
ER27 Failed to supply power to the flash circuit. When using the batteries, turn OFF the power
ERROR e The flash circuit is broken. and replace new ones.
IN CHARGING | ® Power voltage drop
ER30 Data has been deleted because the memory | Recharge the backup battery for the memory by
LOWBACK UP | backup batteries are low. turning ON the power switch. A full charge is
BATTERY achieved in 20 hours and will last for approxi-
VOLTAGE mately 10 months.
DATASETERROR | 1.The data entered is outside the data set range. | 1. overrun data.
e Color space and data name have been en-
tered which is not within the range that can
be processed by the instrument.
e Incorrect date entered.
2. Attempt to change to a light source that can- | 2. If the light source cannot be set up although
not be used for the current color space. the initial setting is completed, select a color
space available with the light source, and then
change the light source setting.
NOTARGET COLOR | No target color has been set. e Repeat after setting a target color.
USE ANOTHER | The function being attempted does not work | e Re-attempt after changing to a different color
COLOR SPACE | with the current color space. space.
o Statistical operations with Munsell or user in-
dexes
o Target color operations when using Munsell
e Manual input of target values when using
L*C*h, LCh99, WI/Tw, WI, YI, CMC,
CIE1994, or CIE2000.
NO PAPER The printer has run out of paper. o Insert the paper.
o Turn the printer setting OFF.
DATA PROTECT | Since the data protection setting is ON, the func- | e Turn OFF the data protection setting before
IS VALID tion being attempted is restricted. deleting the page.
o Page deletion is impossible. o Oldest measurement data is overwritten if the
data protection setting is turned OFF.
OKo2 The xenon arc lamp has dropped to below 65% | e If the problem persists, contact your nearest
LOW of new illumination. Konica Minolta authorized service facility.
ILLUMINATION o The xenon arc lamp has gotten old.
o The diffusion chamber has gotten dirty.
OKO05 The illumination settings for the measuring head | Initialize them and change the illumination set-
DIFF. and the data processor are different. tings.
ILLUMINATIONS
CAN'T
COMMUNICATE
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Troubleshooting

If anything goes wrong with the instrument, take the appropriate steps shown in the table below. If the
instrument still does not work properly, turn the power OFF, and then turn it ON again. If the symptom

Description .

persists, contact your nearest Konica Minolta authorized service facility.

Symptom Check Point Action
Blank LCD Is the power switch ON? Turn the power switch ON, or if the data pro-
on measur- cessor is hooked up, turn the power switch on
ing head the data processor ON.
Are the batteries inserted? Is the AC adapter | When using the measuring head alone, insert
connected? batteries or connect the AC adapter.
Is E displayed? Replace the batteries with new ones or connect
the AC adapter.
Is the LCD contrast appropriate? Adqut the LCD contrast. . .
<Adjustment when the screen is not visible>
See P.28 “LCD Display, Communication and
Other Settings.”
Keeping the key pressed immediately after
turning the instrument on automatically puts the
instrument in contrast adjustment mode, and re-
peatedly brighten and darken the display.
Brignt — Dark 1 —12
A ] [ —
Has the boot switch been touched? *Not to be | Return to its original position.
touched under any circumstances.
Blank LCD | Are the batteries inserted? Is the AC adapter | Turn the power switches on the measuring head
connected? and the data processor both ON.
on data pro * The measuring head does not supply power to
cessor £ PPy P
the data processor.
Is E displayed? Replace the batteries with new ones or connect
the AC adapter.
Is the LCD contrast appropriate? Adjust the LCD contrast.
See P.69 “Adjusting the Contrast of the LCD”.
The ready Is E displayed? Replace the batteries with new ones.
lamp on the
measuring Has the machine been left untouched for 3 min- | Touch one of the keys.
head does not| utes?
come ON.
The mea- Is the instrument either in the middle of mea- | Try again after it is finished.
surement suring or printing?
button has Is the measurement screen displayed? Try again in the measurement screen.
no effect.
Is the data list screen displayed? Press the Escape key twice to return to the mea-
surement screen.
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Symptom Check Point Action
There are Is the measuring head placed vertically above | Placed the instrument vertically not to leak light.
variation in | the specimen?
the mea-
surement Is the measuring head moving during measure- | Do not move the instrument during measure-
data. ment? ment.
Is the calibration channel changed when using | Use only the same calibration channel.
the multi-calibration function.
Does not Is the roll paper thermal paper? Use the optional thermal paper.
print.
Is the paper inserted upside down? Insert the paper correctly.
Is the printer set to ON? If not, set it to ON.
Prints Are E| or E displayed? Replace the batteries with new ones or connect
slowly. the AC adapter.
The print is * Low voltage becomes slow printing.
faint.

Are you using the printer at low temperature?

Use litium or nickel metal hydride batteries.
* The battery power of alkali batteries drips in
low temperature environments.

Data output

Is the RS-232C cable connected correctly?

Connect the instrument properly using our RS-

to PC not 232C cable (standard accessory) between the
; inst t's RS-232C terminal and the PC's RS-

possible. Is the RS-232C cable standard accessory? 12r1352r(l:1men s erminatandhe £Ls

No commands connector.

from PC are

accepted. Are the communication settings of the instru- | Set the PC's communication settings for the in-

Commands ment and a PC appropriate? strument.

cannot be

accepted Is the PC mode screen displayed (or the remote | Change to the PC mode screen (or the remote
p mode screen for the data processor)? mode screen for the data processor).

correctly.

Measuring Are the power switches on the measuring head | Turn the power switches on the measuring head

head and and the data processor both ON? and the data processor both ON?

data proces- | i the RS-232C cable standard accessory? Use our RS-232C cable (standard accessory).

SOor cannot

communicate.

Did you connect the cable or the AC adapter
with the power ON?

Turn the power OFF before connecting.
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Specifications

<Measuring Head>

Name Chroma Meter Measuring Head
Model CR-400 Head CR-410 Head
Illuminating/viewing system Diffuse illuminating/0° viewing | Wide-area Diffuse illuminating/0° view-

(speculer component included) ing (specular component included)

Detector Silicone photo cells (6)

Display range Y: 0.01 to 160.00% (reflectance)
Light source Pulsed xenon lamp
Measurement time 1 sec.

Minimum measurement interval | 3 sec.

Battery performance

Approx. 800 measurements (when using batteries under company testing
KONICA MINOLTA’s conditions)

Measurement/illumination area

#8/911 | $50/953

Repeatability

Within AE*ab0.07 standard deviation (when the white calibration plate was mea-
sured 30 times at intervals of 10 seconds)

Inter instrument agreement

AE*ab: within 0.6 | AE*ab: within 0.8

Average of 12 BCRA series II colors

Observer Closely matches CIE 1931 Standard Observers: X2\, §A, zA)

Illuminant * C, D65

Display * Chroma values, color difference values, color difference graphs,
PASS/WARN/FAIL display

Tolerance judgment * Color difference tolerance (box tolerance and elliptical tolerance)

Color space/colorimetric data

* XYZ,Y xy, L*a*b*, Hunter Lab, L*C*h, Munsell (only illuminant C), CMC
(l:c), CIE1994, Lab99, LCh99, CIE2000, CIE WI-Tw (only illuminant D65),
WIASTM E313 (only illuminant C), YIASTM D1925 (only illuminant C),
YI ASTM E313 (only for illuminant C), User index (up to six can be
registered from computer)

Languages

Operating keys: English
% LCD : English (default), German, French, Italian, Spanish, Japanese

Storable data sets

1000 (measuring head and data processor save different data)

Color difference target colors

100

Calibration channels

* 20 channels (ch00: white calibration, chO1 to ch19: user calibration)

Display

Dot-matrix LCD with back light (15 chars x 9 lines + 1 line for icon display)

Interface

RS-232C compliant (for data processor/PC)
* Baud rate: 4800, 9600, 19200 (bps), set at 9600 bps when shipped from factory

Power source

4 AAA size alkali or Ni-MH batteries
AC adapter (AC-A305) AC100-240V . 24-38VA 0.24-0.16A 50/60Hz

Size

102(W) x 217(H) x 63(D)mm 102(W) x 244(H) x 63(D)mm

Weight

Approx. 550g Approx. 570g

(including 4 AAA size batteries and not including RS-232C cable)

Operating temperature/
humidity range (*1)

0 to 40°C, relative humidity 85% or less (at 35°C) with no condensation

Storage temperature/humidity range

-20 to 40°C, relative humidity 85% or less (at 35°C) with no condensation

Other

LCD back light ON/OFF function (when ON, back light stays ON for 30 seconds
after last key or measurement operation)

*1 Operating temperature/humidity range of products for North America: 5 to 40°C, less than 80% relative humidity at 31°C with no condensation




Name

Chroma Meter Measuring Head

Standard accessories

White calibration plate CR-A43
Protective cap CR-A72

White calibration plate CR-A44
Protective cap CR-A104

Wrist strap CR-A73, AC adapter AC-A305, 4 AAA size batteries

Optional accessories

Hard case CR-A103, RS-232C cable (for PC) CR-A102,
Granular attachment CR-A50, CR-400 utility software CR-S4w,
Color data software ChromaMagic CR-S3w

Glass light projection tube CR-A33a, A33f
Light projection tube CR-A33c, A33d
Pivoting base CR-A12

Color tiles

Glass light projection tube A33e

* indicates when connected to the Data Processor or when not set using the Data Processor or the
optional software, that some of the function are not available when the measuring head is not con-

nected.
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I Specifications

<Data Processor>

Name Data Processor

Model DP-400

Display range Y: 0.01 to 160.00% (reflectance)
Measurement time * 1 sec.

Minimum measurement interval | * 3 sec.

Battery performance Approx. 800 measurements (when using batteries under company testing
KONICA MINOLTA’s conditions)

Illuminants C, D65

Display Chroma values, color difference values, color difference graphs,
PASS/WARN/FAIL display

Tolerance judgment * Color difference tolerance (box tolerance and elliptical tolerance)

Only for the display function

Color space/colorimetric data * XYZ,Y xy, L*a*b*, Hunter Lab, L*:C*h, Munsell (only illuminant C), CMC
(I:c), CIE1994, Lab99, LCh99, CIE2000, CIE WI-Tw (only illuminant D65),
WI ASTM E313 (only illuminant C), YI ASTM D1925 (only illuminant C),
YI ASTM E313 (only illuminant C), User index (up to six registered in the
Measuring Head can be used)

Languages Operating keys: English
LCD : English (default), German, French, Italian, Spanish, Japanese

Storable data sets Max. 2000 pieces of data (divisible into 100 pages)
Deletion and Undoing selected stored data (one piece of data or all data) are
possible

Color difference target colors * Only for the operating function (100 pieces of data when the measuring head

is connected; input of measurement values or numeric)
(independent of page function)

Calibration channels * Only for the operating function (20 channels when the measuring head is con-
nected) (ch00: white calibration; ch01 to ch19: user calibration)

Page function 100 pages

Display Dot-matrix LCD with back light (16 chars x 9 lines + 1 line for icon display)
Contrast adjustment

Printer 384 dot line thermal printer (can also print graphs)
Automatically prints out all measurement results (can be set not to)

Statistical function Maximum, minimum, average, and standard deviation
Automatic measurement * Date and time display: year, month, day, hour, minute

Timer: 3sec. to 99 min. (Some measurement modes require more than 3 sec.)
Interface RS-232C compliant

Baud rate (bps): 19200 fixed (when connected to PC)
When measuring head is connected baud rate is automatically set to that of the
measurement head

Power source 4 AA size alkali or Ni-MH batteries

AC adapter (AC-A305) AC100-240V . 24-38VA 0.24-0.16A 50/60Hz
Size 100(W) x 73(H) x 255(D)mm
Weight Approx. 600g (not including batteries and paper)
Operating temperature/ 0 to 40°C, relative humidity 85% or less (at 35°C) with no condensation
humidity range (*1)

Storage temperature/humidity range | -20 to 40°C, relative humidity 85% or less (at 35°C) with no condensation
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*1 Operating temperature/humidity range of products for North America: 5 to 40°C, less than 80% relative humidity at 31°C with no condensation



Name Data Processor

Other * User calibration function (multi-calibration/manual calibration)
Measurements for automatic average function
Print ON/OFF function

* CR-400 measurement data import function
All color space print ON/OFF function
Data protection ON/OFF function
Back light ON/OFF function
Buzzer ON/OFF function
Displayed color limit function
Remote mode (stored data output)

Character input function (alphanumeric)

Standard accessories Roll paper (1 roll), RS-232C cable (for Head-DP) CR-A101, AC adapter AC-
A305, 4 AA batteries
Optional accessories Shoulder strap SS-01, Hard case CR-A103, Roll paper (5 rolls) DP-A22, RS-

232C cable (for PC) CR-A102, CR-400 utility software CR-S4w, Color data
software ChromaMagic CR-S3w

* indicates that part of or all functions are not available when the measurement head is not connected.
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Dimensions

<Measuring Head>

CR-400 Head

63

102
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202

(Unit: mm)



CR-410 Head

63

102

(Unit: mm)

67.5

244

32
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I Dimensions

<Data Processor>

(Unit: mm)
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