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Safety Symbols

The following symbols are used in this manual to prevent accidents which may occur as result of incorrect

use of the instrument.

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

Denotes a sentence regarding safety precautions for risk of fire.
Read the sentence carefully to ensure safe and correct use.

Denotes a sentence regarding safety precautions for risk of electric shock.
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 power cord from the AC outlet.

Denotes a prohibited operation.
The part must never be disassembled.

Denotes an instruction.
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Connect the grounding terminal as instructed.

Notes on this Manual

Copying or reproduction of all or any part of the contents of this manual without 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 Minolta-authorized service
facility.

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



Safety Precautions

When using this hardware, the following points must be strictly observed to ensure correct and safe use.

After you have read this manual, keep it in a safe place so that it can be referred to easily whenever it is needed.

/\ WARNING

serious injury.)

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

Do not use the CA-Series in places where flam-
mable or combustible gases (gasoline etc.) are
present. Doing so may cause a fire.

Always use the AC power cord supplied as a stan-
dard accessory with the CA-Series, and connect it
to an AC outlet (100V-240V~. , 50-60 Hz). Fail-
ure to do so may damage the CA-Series, causing
a fire or electric shock.

When disconnecting the AC power cord’s plug,
always hold the plug and pull it to remove it. Never
pull the AC power cord itself. Doing so may dam-
age the AC power cord, causing a fire or electric
shock. In addition, do not insert or disconnect the
AC power cord’s plug with wet hands. Doing so
may cause electric shock.

Do not bend, twist or pull the AC power cord ex-
cessively. In addition, do not place heavy items
on the AC power cord, or damage or modify it in
any way. Doing so may cause damage to the AC
power cord, resulting in fire or electric shock.

Do not disassemble or modify the CA-Series. Do-
ing so may cause a fire or electric shock.

If the CA-Series will not be used for a long time,
disconnect the AC power cord from the AC outlet.
Accumulated dirt or water on the prongs of the
AC power cord’s plug may cause a fire. If there is
any dirt or water on the prongs of the AC power
cord’s plug, remove it.

Take special care not to allow liquid or metal ob-
jects to enter the CA-Series. Doing so may cause a
fire or electric shock. Should liquid or metal ob-
jects enter the CA-Series, turn the power OFF im-
mediately, disconnect the AC power cord from the
AC outlet, and contact the nearest Minolta-autho-
rized service facility.
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The CA-Series should not be operated if dirt or
dust has entered through the vent holes. Doing so
may result in a fire. For periodic inspection, con-
tact the nearest Minolta-authorized service facil-

ity.

The CA-Series should not be operated if it is dam-
aged, or smoke or odd smells are detected. Doing
so may result in a fire. In such situations, turn the
power OFF immediately, disconnect the AC power
cord from the AC outlet, and contact the nearest
Minolta-authorized service facility.
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Take care not to drop or overturn the CA-Series.
Failure to adhere to this precaution may result in
injury or your body being trapped.

/\ CAUTION

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

%,

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

>>@

Be sure to connect the AC power cord’s plug to an
AC outlet that has a protective grounding termi-
nal. Also make sure that peripheral devices (e.g.
PC) are connected to AC outlets that have a pro-
tective grounding terminal. Failure to do so may
result in electric shocks.




Foreword

Thank you for purchasing the Display Color Analyzer CA-210. This instrument is designed for measurement of
color, intensity and flicker of various types of color displays including color LCD displays. Before using this
instrument, please read this manual thoroughly.

Noteson Use

e This instrument is designed for indoor use only, and should not be used outdoors.

e The instrument must never be disassembled as it is composed of precision electric components.

e Always use the rated power voltage (100-240V ~). Connect the AC power cord to an AC outlet (100-240V~.,
50-60 Hz). Make sure that the voltage is within £10% of the rated power voltage.

e The operating environment for this instrument should conform to “Pollution Degree 2” (i.e. where there is no
possibility of metal dust and condensation), “Installation Category II” (i.e. the specified commercial power
voltage should be used) and altitude of below 2000 m.

e The instrument must not be used if foreign matter such as water and metal objects enter it, doing so is very
dangerous.

e The instrument should not be used in certain environments, such as near a heater which will cause an excessive
rise in its temperature resulting in breakdown. Therefore it should not be used in such an environment. It should
be used in well-ventilated areas, and care should be taken not to allow the vent holes to become blocked.

e The instrument must not be used in areas subject to rapid changes of temperature, to avoid condensation.

e The instrument must not be used in areas where there is an excessive amount of dust or where the humidity is
excessively high.

e The instrument should be used at ambient temperatures of between 0 and 40°C and humidity of 85%RH or less.

e The instrument must not be exposed to excessive impact and vibrations.

The AC power cord must not be pulled or bent excessively nor must excessive force be exerted on it. Doing so
may result in wire breakage.

e The AC power cord must not be connected to an AC line on which excessive noise is present.

e The instrument and personal computer must be grounded.

e If any irregularity or abnormality is found, turn OFF the power immediately, disconnect the AC power cord, and
refer to “Breakdown check” on page 105.

e Should the instrument break down, do not try to disassemble by yourself. Contact a Minolta-authorized service
facility.

e The LCD screen may sometimes be difficult to see if the instrument is used at near 0°C. In this case, wait for one
to two minutes after the power is turned ON, and check the LCD.

e If the intensity of the display to be measured is 0.1 cd/m? or less, perform zero calibration after an elapse of 30
minutes or more after the POWER switch is set to ON.

Notes on Storage

e The instrument should be stored at temperatures of between -20 and 55°C (humidity of 85%RH or less at 35°C/
no condensation). Do not store it in areas subject to high temperatures and high humidity. For added safety, it is
recommended that it be stored with a drying agent (such as silica gel) at near room temperature.

e Take care not to allow condensation to form on the instrument during storage. In addition, pay attention to rapid
temperature changes during transportation to the storage area to prevent condensation.



Cleaning

e If the instrument gets dirty, wipe it with a soft dry cloth. Never use solvents (e.g. benzene, thinner) or other
chemicals.

e [f the optics of the probe gets dirty, wipe it with a soft dry cloth or lens cleaning paper.

e If it not possible to remove dirt from the instrument, contact a Minolta-authorized service facility.

About This Manual

This manual is designed for those who possess basic knowledge of LCD displays.
Before using this instrument, please read this manual thoroughly.

A quick summary of measurement methods is given in “Measurement/Quick Guide” (pages 109 to 112), please
refer to it when you need a quick check.

For Those Who Want to Purchase Optional Accessoriesfor thisInstrument

This manual also explains how to use optional accessories available for this instrument.

If an explanation of how to use an optional accessory is given in this manual, its product name is also given.
Please read the explanation together with the manual supplied with the accessory.

<Example> @ Location of the explanation regarding 4-point expansion board CA-B14

When the optional 4-point expansion board CA-B14 is used
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Manual Structure

This manual is divided into sections as shown below according to the contents.

input the vertical synchronizing signal.

This section explains how to install the instrument, connect AC power, turn ON/OFF the power, and

About Installation

Provides operating environmental conditions for the instrument and notes on installation.

Page 25

About Connection
Explains how to connect measuring probes and connect the power cord.
(Also explains installation method for the optional accessory “4-point expansion board”.)

Page 26

* Before turning on the power: Refer to pages 86 to 88 if you are going to communicate the instru-
ment with the PC via RS-232C or USB.

Installation/Connection P. 23-32

Y

Turning the Power ON/OFF
Explains how to turn ON/OFF the power.

Page 29

e The Preparation/Setting/Measurement section explains the procedure up to measurement.

are required prior to measurement.

The Measurement Preparation section explains preparations (instrument setting, zero calibration) that

Zero Calibration
Explains the zero point adjustment method.
(Measurement cannot be performed if zero calibration is not completed.)

Page 34

A

Selecting SYNC Mode, Display Mode and the Number of Display Digits
Explains how to select SYNC mode, that selects measurement time according to the display’s vertical scanning frequency,
as well as explaining how to select display mode and the number of display digits.

Page 36

l

M easurement Preparation P. 33-42

When the optional 4-point expansion board CA-B14 is used

Selecting Probe No.
Explains how to select the measuring probe whose measured value is to be displayed.

Page 41

<
<

\

* Go to the Measurement section if you are going to perform measurement using
To the Setting section P. 43-72 Minolta’s calibration standard and are not going to use analog display.



Settings Section P. 43-72

This section explains settings that must be made according to measurement mode.

The setting method varies with measurement mode.

From the M easurement Preparation section

!

Outline of the Settings Section
Explains measurement method types and settings that must be made. Page 44
(Check what settings you need to make.)

A
Before Making Each Setting Page 46
Gives detailed explanations on memory channels common to each setting and target colors.

When performing measurement using
Minolta 40 calibration standard

Selecting the Calibration Standard
Select calibration data.

user calibration

When performing measurement using

When performing measure-
ment in analyzer mode

Select Des and 9300K.
P. 48
Y Y Y
Setting/Changingthe Target Color *1 User Calibration Analyzer Mode

Explains how to set/change the tar-

get color.

1. Setting/Changing the Target
Color by Measurement

2. Setting/Changing the Target

Gives detailed explanation of user
calibration and explains its execution
method.

(Target color is also set at this time.)

Gives detailed explanation of ana-
lyzer mode and explains how to in-
put the display’s RGB luminescence
characteristic.

(Target color is also set at this time.)

Color by Entering Values
P. 60 P. 49 P. 56
* To change the target color after user * To change the target color
calibration: after inputting the lumines-
“Setting/Changing the Target Color” cence characteristic:
, (Page 60) *1 , “Setting/Changing the Target

¢ To set an ID name:
“Setting an ID Name”
(Page 65) *2

function:

“Setting the Analog
Display Range” (Page
67) *3

\

Tothe Measurement section

P. 73-84

Color” (Page 60) *1

* To use the analog display

Other Settings
Explains how to set an ID name *2
and analog display range *3.

Settings Checking M ethod
Explains how to check the set values and
check the probe serial no. used when thg
values are set.

P. 65

P71




M easurement Section P. 73-82

This section explains measuring methods.

From the Settings section

l

M easurement

Explains measuring methods, how to hold the measured values and how to read them.

Page 74

White Balance Adjustment in Analyzer M ode
Explains how to adjust white balance.

Page 79

Selecting the Measurement Speed
Explains how to select the measurement speed suitable for the display to be measured.

Page 82

Communications Section P. 85-88

This section explains communication with PC via RS-232C or USB.

Communicating with PC via RS-232C

Explains how to connect the RS-232C cable and select the RS-232C baud rate to enable two-way communication
with PC via RS-232C.

Page 86

Communicating with PC via USB

Explains how to connect the USB cable to enable communication with PC via USB.

Page 88

Remote M easurement
Explains how to perform measurement from the PC remotely.

Page 88




Explanation Section P. 89-112

This section explains the following items.

Measuring Principle

Page 90

Maintenance Page 99
Dimension Diagram Page 100
Error Messages

. . . Page 101
Please read when an error message appears in the LCD display section.
Breakdown Check Page 105
Please read when the instrument does not function correctly.
Specifications Page 108
M easurement/Quick Guide Page 109

Provides an outline of operations explained in the previous sections (Measurement Preparation - Measurement).




Names and Functions of Parts

Main Body
<Front>
4 Measurement mode
display section
1 POWER switch — | —3 Analog display section ——5 LCD display
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Main Body

<Front>
1 POWER sWitCh......ccccevinininiinicnencncene * Used to turn ON and OFF the power to the instrument. (Page 29)
2 Digital display section ...........c.cccceevveeenenns « Displays the measured values.
3 Analog display section .........cc.ccceveenennee. « Displays the difference (%) between the measured value and the
target color or the difference (%) between measured values.
Measured values are displayed in the case of flicker mode.
 The range for each dot can be set between 0.1 and 99%. (Page 67)
4 Measurement mode display section......... * Displays the measurement mode in which the measured values are
displayed. (Page 38)
» The table below shows the relationship between measurement
modes and data displayed in the digital display section 2 and ana-
log display section 3.
M easurement display mode 2 Digital display section 3 Analog display section
xyLv mode X,y, Lv Ax, Ay, ALv
TAuvLv mode T, Auv, Lv Ax, Ay, ALv
Analyzer mode (G reference) R,B,G R/G, B/G, AG
Analyzer mode (R reference) R,B,G AR, B/G, G/R
u'v'Lv mode u, v, Lv Ax, Ay, ALv
Flicker mode FLIC(Measured flicker value) Measured flicker value
XYZ mode XYZ Ax, Ay, ALv
5 LCD display Section .........cccceeveeercveennnene  Displays the memory channel, probe no., ID name, warning and
settings.
6 HOLD lamp ...ccccoveevieninieiciinenieeeeneee « Lights up during hold.
7 REMOTE lamp ....ccccoovervinniniinicnicneene  Lights up when the instrument is ready for communication with
the PC via RS-232C or USB interface.
8 Key panel.....ccoevveveecieeiieieeieeieeieeiens » Used to select/set probe no., SYNC mode, measurement speed,
analog display range and ID name, as well as entering values. (Page
17)
9 Tilt stand
<Rear>
10 Probeconnector [P1] .......cccceevveevieennnnnns » Used to connect a measuring probe. (Page 26)
11 USBCONNECIOr .......ccoveurrreeeeeeeeerrreeeeeeenns « USB interface for communication with the PC etc. (Page 88)
12 RS-232Cconnector ..........cocceeeveeveenvennenne * RS-232C compatible interface for communication with the PC etc.
(Page 86)
13 Vertical synchronizing signal................... * Input the display’s vertical synchronizing signal into this terminal
input terminal when performing measurement in EXT SYNC mode. (Page 28)
14 ACPOWET CONNECLOT .....eeverveeeeneereneennenne » Connect the AC power cord to this connector to supply power to
the instrument. (Page 28)
* The rating is AC100-240V, 50-60 Hz, SOVA.
15 4-point expansion board slot ................... » Used to install the optional 4-point expansion board (CA-B14).

(Page 27)
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Measuring probe CA-P12

4 Screw hole

2 Switching ring
6 CA-210 hood
CA-H10 1 Receptor

7HcA-210 lens cap® 3 Ring stopper
CA-H11

Measuring probe CA-P12 (2 m)

This is the measuring section of the instrument, and must be placed against the display’s screen surface for mea-
surement. The cable length is 2 m.

R 1TSS 3] () SR « Place this receptor against the display’s screen surface and perform
measurement.
2 SWItChINg riNE ...ccovveveerieieeieereere e enenns * For zero calibration, set this ring to the “0-CAL” position to block

entry of light into the probe.

For preparation :Set the ring to the “POINTER” position to cause
the LED to emit a circle marker.

For measurement : Set the ring to the “MEAS” position to perform

measurement.
3 RiNg SLOPPET.ccvierieiieiieieereesieerteeseeerenens « Stops the ring at three positions.
4 Screw hole .....ccevereenienininienineeicee, * Used to secure the probe to a jig etc.
5 PlUG .o  Connect this plug to the probe connector on the main unit or that

on the optional 4-point expansion board (CA-B14).

6 CA-210 block COVET ....oocvvevrreeirecerieenens  Used to prevent entry of ambient light and help you place the probe
at the appropriate distance (30 mm) from the display and perpen-
dicular to it.

7 CA-2101ens €ap «ccocevvereeveeneneeieneeneennes » Used to protect the receptor.

12



About Accessories

Standard Accessories

e AC power cord (100-120V, 3P)

Connect this cord to the AC power connector to supply power to the
instrument.

For a description of how to connect, refer to page 28.

e Measuring probe (with a lens cap)

e CA-210hood CA-H10

e Color analyzer PC software CA-SDK

e Instruction manual

Read this manual before operating the instrument.

Optional Accessories

e Measuring probe CA-P12/CA-P15 (both with a lens cap)
Connect measuring probes to the probe connectors provided on the
instrument and the 4-point expansion board CA-B14.

Cord length CA-P12: 2 m/CA-P15: 5m

L ocation of the explanation

Connecting method: Page 26
Measuring method: Measurement Preparation,
Setting, Measurement sections

e 4-point expansion board CA-B14

Connect measuring probes (CA-P12/CA-P15) to this board, to allow
simultaneous measurement of the colors at up to 5 points on the
display’s surface.

L ocation of the explanation

Installation method: Page 27
Measuring method: Measurement Preparation, Setting, Measure-
ment sections

e CA-210hood CA-H10
o CA-210 lens cap CA-HI1

13
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About Measuring Probe

Setting a M easuring Probe

Two types of screws are provided to secure the measuring prove.
Tripod screw: Used to mount the prove to a tripod. The screw depth is 6 mm.
ISO screw: Used to mount the prove to a jig. An ISO screw (5 mm, depth: 6 mm) can be used.

ISO screw (5 mm) Tripod screw  ISO screw (5 mm)
\\ // ~
®
CIT0 (0 voe2),
e 5
88mm
98 mm
108 mm
Setting the M easuring Distance
1. Secure the display to be measured. ¢=30 mm

fe—

— Display’s

2. Setthe switching ring to the POINTER posi- [ sareen
tion. (When used without the hood) 1 suriace

A circle marker will be emitted. :mﬂ> E

3. Check the area to be measured, make sure  (When used with the hood)
that the distance from the display surface
to the tip of the probe is 30 mm, and se- :[m@
cure the probe.
Make sure that the probe is placed perpendicular to ‘

H
Lt

the display surface.

JEITA ED-2522 states that measurement must be taken for an area of 500 pixels or more with the light receiving
angle of 5 degrees less. This requirement can be met if the object is placed as explained above since this instrument
is designed to measure ¢27 mm at +2.5 degrees. Use of the hood (standard accessory) not only prevents entry of
environmental light but also makes it easy to place the instrument at the specified distance and perpendicular to the
object.

» Measurement can be performed with stable accuracy if r= 30 mm+10 mm.

» The optimum angle varies with the display’s light distribution characteristic.



About Switching Ring

When you turn the switching ring, it stops at three positions (MEAS, 0-CAL, POINTER). To turn the ring, the
stopper must be pulled toward you to unlock it.

Switching ring

MEAS  : To perform measurement, the ring must be set in this posi-
tion.

0-CAL  : To perform zero calibration, the ring must be set in this
position.

Take care not to direct the measuring probe to a high-in-
tensity light source.

POINTER: A red circle marker will be emitted from the LED. It may
be difficult to see the marker depending on the surround-

ing brightness and intensity or color of the object. In this
case, place a piece of white paper over the screen.

You must also take care not to stair into the prove while
the marker is emitted.
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Function of Each Key

/
(ﬂ POWER { CHE1 EXT Ad Pl ] E]
N SR EOEEE wao-I-TT% [EXT [-1.58]
I A)L,JV?' l'_:l' El’ ‘,:—l’ ’,_:l’ ’,_:l, -AL-_L"EiR-BE PORS ((TWV ) (WXYZ
o OFF WG l,.:l’ ,,-_", El’ I'_:l’ I'_:I’ Nv __L_E/RAE
N |/\]—
MIN;LTA O-cAL MODE °F{EMOTE ° HOLD MR MEMORY CH
d [ | (= ~ D
T 7 H =N = RN
1] [2] [5] [4] [3] [6]
Key Panel
([ -======->===== 3 )
' PQRS | [ TUV | [ WXYZ
= E—@
f GHI ) [ JKL ) { MNO }fLOCK 1)
(2))®)©lled] | o
@ White )i( ABC Vf DEF |- SPACE
D} 9
Red I Green ||[ Blue @
\@ > 2]
® ®
KEY vt « Starts zero calibration. Before pressing this key, make sure that the

measuring probe is blocked from light. (Page 34)

KeY et  Used to select measurement mode. (Page 38)

The measurement mode switches as follows each time this key is

pressed. —— Analyzer mode ———
xyLv - TAuvLv - RBG (R/G, B/G, AG) - RBG (AR, B/G, G/R) -
u'v'Lv - Flicker - XYZ —yLv

) « Displays the specified target color in the LCD display section. (Page
72) (For long depression of this key, refer to page 17.)

HOLD |KeY ccvveeieeieecieeeeeeeeeeeenn » Holds the display of the measured value. (The HOLD lamp will
light up.)

* Pressing this key while the HOLD lamp is lit will cancel hold mode.
(The HOLD lamp will go out.)

16



) R * Sets the instrument in remote mode (i.e. communication with the
PC is possible via RS-232C or USB).
(The REMOTE lamp will light up. See page 88.)
* Pressing this key while the REMOTE key is lit will cancel remote

mode. (The lamp will go out.)

(Note) Remote mode should not be activated unless you are going to communi-
cate with the PC.
Otherwise, the other keys will be inoperative.

IEI MEMORY CH key .ooviiriiiiiinen, » Used to select a memory channel (CHOO to 99).
key Pressing the key will switch memory channel in the order
“00-01-02--- 98 -99-00---".
Pressing the key will switch memory channel in the order
“00-99-98--- 01-00-99--.7.

The memory channel switches from one to another each time the
key is pressed, and switches continuously if the key is left held

down.

<Keyson Key Panel>

0 Ten-key ( ~ (9|, ) ......................... » Used to enter calibration data for user calibration (page 49), target
color (page 60), ID name (page 65) and analog display range (page
67).

00 ALPHA key () ...................................  Used to enter alphabets. This key enables you to use the ten-key as

alphabet keys. Pressing this key again will restore the original func-
tion of the ten-key.

[ Alphabet keys ( ~ , ) ................ + Used to enter alphabets for the ID name.
0 MENU key () ..................................... » Switches the LCD display section to the menu selection screen.

Pressing this key again will restore the original function of the LCD
display section.

0 CALKey ([@)) v Normal Screen
» When CHOO is selected as the memory channel
You can enter a value for the target color. (Page 63)
» When a channel other than CHOO is selected as the memory channel
You can enter calibration data for user calibration. (Page 49)
* When an analyzer measurement mode is selected
You can enter the display’s RGB luminescence characteristic and

target color (W). (Page 57)
Menu Selection Screen
* Pressing the [CAL] key in the menu selection screen causes the

screen to switch as follows.

PROBE selection — SYNC selection — ID Name input -~ RANGE
setting - Measurement Speed selection — Number of Digits set-
ting — Calibration Standard selection — RS232C Baud Rate se-
lection — PROBE selection

This does not apply in the case of flicker mode.
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Cursor key () .....................................

ENTER Key ([@)]) covvveeeoeressesceeeenn

White, Red, Green, .........ccuvvveevveveeeeeennnnn.

Blue keys ( )

 Used to switch from one option to another in the PROBE, SYNC,
Measurement Speed, Number of Digits, Calibration Standard and
RS232C Baud Rate screens, which are opened from the menu se-
lection screen.

* Used to confirm each setting/selection you have made.

» Used to switch from one mode to another when entering RGB
luminescence characteristic.

Holding down the Key coveeeieineeens
for two seconds or more

(Whistling sound.)

Holding down the Key coveeeiiiieeens

for five seconds or more
(Bleeping sound. A whistling sound
is heard when the setting is saved.)

Holding down the KeY wovrveeieeeieenns
for two to four seconds

(Bleeping sound.)

Holding down the KeY wovereeeiieeieenne
for four seconds or more

(Bleep sounds two seconds later and
then four seconds later.)

Locks all the keys except for the |0-CAL| key. Holding down this
key again for two seconds or more will unlock the keys.

Stores the current settings (probe, SYNC, measurement speed, number
of display digits, calibration standard, RS232C baud rate, memory
channel, measurement mode) to the instrument. The settings will be
effective when the power is turned on next time.

When xyLv, TAuvLvV or XYZ measurement modeis selected
The serial number of the probe used when user calibration is performed

or when target color is set will be displayed. (Page 72)
When an analyzer modeis selected
The serial number of the probe used when the display’s RGB lumi-

nescence characteristic is entered or when the target color (W) is set
will be displayed. (Page 72)

When flicker mode s selected

“00000000” will be displayed. (Page 72)

The unit of intensity will be displayed. (cd/m?)
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About Display

1 Measurement mode 4 LCD display section:
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2 Digital display section 3 Analog display section

* This shows when the entire display area is lit. (The LCD display section is not shown.)

1 Measurement mode .........ccceeeeneeenueneenne Displays the measurement mode in which the measured values are
displayed.
Measurement mode switches from one to another as shown below
each time the key is pressed. (Page 38)

—— Analyzer mode ——

xyLv - TAuvLv - RBG (R/G, B/G, AG) - RBG (AR, B/G, G/R) -
u'v'Lv - Flicker - XYZ - xyLv

Digital display section .........c.ccceceeeeuerueene Displays the measured values.
o When xylv measurement mode is selected X T DAé — -
X, y and Lv are displayed. Lo rL
y IO y v
oo 1 Doee=ssan]
Lv oo o Alv \/
e When TAuvLv measurement mode is selected Il ndl X v
T, Auv and Lv are displayed. T _ ‘_’ ‘_’ "_’ "_’ - -
. . . C e N | Aélj A
T (relative color temperature) is displayed in three signifi- Auv L T Ooo=e=omr]
igi [ Y B R v
cant digits. Lv o7 10 2 Doees=oon
o When an analyzer measurement mode is selected o 1 v RG
. i [ [ e
R, B and G are displayed. R-reference and G-reference are B '_" '_" '_', " - v - BG
available. (The same contents are displayed in the digital [ A | ODoo=e=amr]
i - - o Jrrnr v AG
display area, whether R-reference or G-reference.) G ! = "_ N
® When u'v'Lv measurement mode is selected I N NN Ax v
', v'and Lv are displayed L
n B
o v and Ly play nCcoog by Y
YA I A B I B BN | e e Y e Y e
D A | 0 e = e
e When flicker measurement mode is selected C) o v
. . . . . [ I I B I =
Flicker is displayed. The display range is from 0.0 to R v
100.0%. L B e
v
e e T ¥ e e
e When XYZ measurement mode is selected 7o Ax v
] I A B | i e T A=Y e
X, Y and Z are displayed. (X, Y and Z from top to bottom) T A v
[ | Dé:::::gg
U ALv \
e A | I e e T ¥ e
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Analog display section

Displays the difference (%) between the measured value and the tar-

get color or the difference (%) between measured values.

The range for each dot can be set between 0.1 and 99%. (Page 67)

How to read/when the range is set in “n” %

The range has been set to 10% prior to factory ship-
ment.

When xylv, TAuvLv, u'v'Lv or XYZ measurement
mode is selected
Ax, Ay and ALv are displayed.

When an analyzer measurement mode is selected
For G-reference R/G, B/G and AG are displayed.
For R-reference AR, B/R and G/R are displayed.

When flicker measurement mode is selected
Flicker is displayed.

LCD display section

tings.

0d U
«— —_—
’fRed LED Green LED—‘ rRed LED—‘
-Nx8% |<—>| +nx8% or
or lower Below £n% higher

Below #nx2%
Below +nx4%
Below +nx8%

A

v

AX \j
I Y e 1 e s
A Y
Dé::—zmgm
ALv \j

I e Y e 1 e s |

v RIG

Y T e Y Y

v B/G

I Y e e e |

y AG

I Y e e et |

e e e e Y s | N

\J
I Y e e e |

V

e ¥ e Y e Y s |

Displays the memory channel, probe no., ID name, warning and set-

In case of error, an error message will appear.

(For a description of what to do in case of error, refer to page 101.)

Displays the currently selected SYNC mode. (NTSC,
PAL, EXT, UNIV, INT) (Page 36)

Displays the currently selected measurement speed.
(A.F.S) (Page 82)

Displays the calibration mode for the currently selected
memory channel. (d.h.a.m) (Page 55)

Memory channel
(Page 46)

CHE® | AdP
[HMIMOLTH

1—T—— Probe no. (Page 41)
J——— ID name display area (Page 65)
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<Out of Measurement Range>

o When the measurement range is exceeded

e When Lv (intensity) is below 0.10 cd/m?
(white calibration equivalent to Minolta’s
calibration standard)

e When TAuvLv measurement mode
is selected and T and Auv are out of
the display range

e When flicker mode is selected
When the display range is exceeded
When Lv (intensity) is below 5 cd/m?

Digital display section
Analog display section
LCD display section

Digital display section
Analog display section,

LCD display section

Digital display section
(T and Auv)

LCD display section
LCD display section

21

: Not lit
: “OVER”

: blinking
: The display contents blink.

: “FLICKER ERROR OVER”
: “FLICKER ERROR UNDER”
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| nstallation/Connection

This section explains how to install the instrument, connect
AC power, turn ON/OFF the power, and input the vertical syn-

chronizing signal.

About Installation

Provides operating environmental conditions for the instrument and notes Page 24
on installation.
\ 4
About Connection
Explains how to connect measuring probes and connect the power cord. Page 24

(It also explains installation method of the optional 4-point expansion board.)

PC via RS-232C or USB.

\ 4

* Before turning on the power : Refer to pages 85 to 88 if you are going to communicate the instrument with the

Turning the Power ON/OFF
Explains how to turn ON/OFF the power.

Page 29

23
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/\ SAFETY WARNING

(Failure to adhere to the following points may re-

sult in death or serious injury.)

Do not use the instrument in areas where flam-
mable or combustible gases (gasoline fumes etc.)
are present.

Doing so may result in a fire.

>0 PO

If dust has entered through the vents and collected
inside the instrument, do not use the instrument.
Doing so may result in a fire.

For periodic inspection, contact a Minolta-autho-
rized service facility.

Do not bend, twist or pull the AC power cord
excessively.

Do not place heavy items on the AC power cord
or scratch it.

* Do not modify the AC power cord.

Doing so may damage it, resulting in fire or elec-

tric shock.

>p@

Always use the AC power cord supplied as a stan-
dard accessory with the instrument, and connect
it to an AC outlet (100-240V, 50-60 Hz).
Connecting to a voltage other than that specified
may result in damage to the instrument, fire or
electric shock.

When disconnecting the AC power cord’s plug, al-
ways hold the plug and pull it to remove it. Never
pull the AC power cord itself as it may be dam-
aged, resulting in fire or electric shock.

Also do not insert or disconnect the AC power cord’s
plug with wet hands. Doing so may cause electric
shock.

>@ O PP

If you are not going to use the instrument for a long
time, disconnect the AC power cord from the AC
outlet. Dirt or water may accumulate on the prongs
of the AC power cord’s plug and it may cause a
fire. If there is any dirt or water on the prongs, it
must be removed.

(Failure to adhere to the following points

A SAFETY PRECAUTIONS may result in injury or damage to the in-

strument or other property.)

%,

* Do not place the instrument on an unstable or
sloping surface.

« When you carry the product, take care not to let
it drop.

Doing so may result in its dropping or overturn-

ing, causing injury.

L
A\

/N

Be sure to connect the AC power cord’s plug to an
AC outlet that has a protective grounding terminal.
Also make sure that peripheral devices (e.g. PC)
are connected to AC outlets that have a protective
grounding terminal. Failure to do so may result in
electric shocks.
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About Installation

The operating environmental requirements are given in the “Specifications” of this manual. The instrument must

be installed in a place that completely meets these requirements. (Page 108)

<Noteson I nstallation>

Using the instrument in direct sunshine in midsummer or near a heater will cause a rapid rise in its temperature
resulting in breakdown.

Special care must be taken when handling the instrument in such an environment. In addition, take care not to
allow the vents to become blocked. Do not use the instrument in poorly ventilated areas.

Do not use the instrument in a place where the temperature changes rapidly, since measured values will be
incorrect.

The instrument must not be used in areas where there is an excessive amount of dust or where the humidity is
excessively high.

The instrument must not be used if foreign matter such as water and metal objects enter it, doing so is very
dangerous.

The AC power cord must not be pulled or bent excessively nor must excessive force be exerted on it. Doing so
may result in wire breakage.

The AC power cord must not be connected to an AC line on which excessive noise is present.

If any irregularity or abnormality is found, turn OFF the power immediately, disconnect the AC power cord,
and refer to “Troubleshooting” on page 105.

I nstallation/Connection .



About Connection

1. Connecting a M easuring Probe

Before setting the POWER switch to ON, a measuring probe must be connected to the probe connector [P1] on the
instrument.

[Connecting Method]

Probe connector [P1]

q < °
SDéo=a ||

© [¢]

1. Set the POWER switch to OFF (o " position).

=

1=

T = | =Se— ]

2. Insert the probe’s plug into the probe connector
[P1], with the probe serial no. facing down.

( . e
@, | ®@-[@]- 66
3. Check that the plug is inserted all the way and @ =9

connected firmly
* When disconnecting the measuring probe, set the POWER
switch to OFF first, and pull the probe by holding the plug.

Never pull the probe by its cord.

<Notes when Connecting the Probe>

e Never connect or remove the measuring probe while the POWER
switch is ON.

e When connecting/disconnecting the measuring probe, always hold
the plug and connect/disconnect it. In addition, do not pull or bend
the cord excessively or exert excessive force on it. Doing so may
result in wire breakage.
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2. Installing the 4-Point Expansion Board CA-B14

Installing the optional 4-point expansion board CA-B14 in the instrument allows simultaneous measurement of the

colors or flicker at up to 5 points on the display’s surface. Install the expansion board as shown below.

[Installation Method]

1. Remove the cover of the 4-point expansion board slot.
1 Set the POWER switch on the instrument to OFF.
2 Remove the two screws from the slot cover, and re-
move the cover.

2. Install the 4-point expansion board.

1 Place the 4-point expansion board along the right-
and left-side guides in the slot.

2 Push the board all the way and make sure that the
board is connected properly.

3 Secure the board with the two screws that were re-
moved previously.

* Repeatability of the measurement value becomes
worse when the fixation by the screw is incomplete.

¢ To remove the board, remove the two screws first,
then hold the grip of the board and pull it out. After
the board is removed, attach the cover to the slot.

<Noteson I nstallation>

e When installing/removing the 4-point expansion board, al-
ways set the POWER switch to OFF and pull the AC power
cord from the AC outlet first.

e Do not touch the connectors (gold plated parts) or ICs on the 4-point expansion board with your hands. If oil or

similar matter adheres to the connectors, wipe them with a soft, dry cloth.
gpPidO

<Connecting M easuring Probes> ‘

The following two types of measuring probes can be connected.
* CA-P12 (cord length: 2 m) °O ‘@ O |:| o

* CA-P15 (cord length: 5 m) ‘ @O O©O OQO O@o ‘

A total of five probes can be connected. When connecting two

or more probes, always make sure that one of them is con- ] = e ]
nected to the probe connector [P1].

Connect necessary number of probes to the probe connectors 0 P20 [T P30 [T PAD) [T P50 O
[P2] to [P5] on the 4-point expansion board. You do not have

to connect any probes to those connectors ([P2] to [P5]). Probes

can be connected to any connectors ([P2] to [P5]).

e The connecting method for connectors [P] to [P5] is the

same as that for [P1]. (Refer to page 26.)
Notes when connecting probes: Probe connectors on the 4-point ex-
pansion board where no probe is connected must be capped.

27
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3. Connecting the Power

Power voltage range for the instrument — 100 to 240V

[Connection Method]

1. Set the POWER switch to OFF (“V” posi- Main body
tion). 1 OFa @ o )
0 [0 E
2. Connect the AC power cord’s connector to ] ] Q

the AC power connector on the instrument.

The AC power cord must be connected as shown in the AC power connector

figure.

AC power cord

3. Insert the AC power cord’s plug to an AC outlet.

To an AC outlet

<Notes on Power Connection>

e Never connect or remove the AC power cord while the POWER switch is ON.

e When connecting/disconnecting the AC power cord, always hold the plug and connect/disconnect it. In addi-
tion, do not pull or bend the cord excessively or exert excessive force on it. Doing so may result in wire
breakage.

e Be sure to connect the AC power cord's plug to an AC outlet that has a protective grounding terminal.

4. Inputting the Vertical Synchronizing Signal

The vertical synchronizing signal from the display can be input to the instrument to allow synchronous measure-
ment (when EXT SYNC mode is selected).

However, if another SYNC modeis selected, it isnot hecessary to input the vertical synchronizing signal.
Connect the BNC cable of the vertical synchronizing signal (frequency: 40 to 200 Hz) used for the display to the
connector on the rear panel of the instrument as shown below. Before connecting, make sure that the power to both
the instrument and display is turned OFF.

In the case of flicker mode, a vertical synchronizing signal of 40 to 130 Hz must be input.

Circuit diagram

Vertical synchronizing
signal input terminal C-MOS logic level

2 — i
= | Input the vertical

synchronizing signal.

74HC14
operated with 5V)

'\(
(40 to 200 Hz) d v
@  (Fiicker mode: 40 o 130 Hz)

BNC connector 4

Connector type: BNC

* To synchronize measurement with the display’s vertical synchronizing signal, EXT must be selected as the SYNC mode. For details, refer
to page 36.
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Turning the Power ON/OFF

1. Turning the Power ON ( | )/OFF (V)

Before setting the POWER switch to ON, prepare the following.

1. Connect a measuring probe to the probe connector [P1]. (Page 26)

* To synchronize measurement with the ... 1 Input the vertical synchronizing signal that is used for the display.

display’s vertical synchronizing signal (Page 28)
(EXT is selected as the SYNC mode)

* To perform measurement...........c...c........ 1 Install the 4-point expansion board CA-B14 (option) in the in
with two or more measuring probes strument. (Page 27)

2 Connect necessary number of probes to the probe connec-
tors [P2] to [P5]. (Pages 26 and 27)
* To communicate with the PC ................. 1 Connect the instrument’s RS-232C connector to the PC. (Page 86)
via RS-232C ..o, 2 From the menu selection screen, select the desired RS232C
baud rate. (Page 87)
* To communicate with the PC via USB...1 Connect the instrument’s USB connector to the PC. (Page 88)

2. Connect the AC power cord to an AC outlet. (Page 28)
[Turning the Power ON (| )]

Set the POWER switch to ON. FROEE [P1]
If the instrument is connected to external equipment, MO BrEiRsRRS —— Probe serial no.
set the instrument’s POWER switch to ON first, then 4

DARKEN PROBE

turn ON the power to the external equipment. BLSH G-COL EEY

[Turning the Power OFF (V)]

If the instrument is connected to external equipment, turn OFF the power to the external equipment first,
then set the instrument’s POWER switch to OFF.

<Error M €essages inLCD Dlsplay Section> --- For other error messages, refer to page 101.

e “SET MAIN PROBE” (After the POWER switch is set to ON)
* Cause 1 : The measuring probe is not connected to the probe con- SET MAIM PROBE
nector [P1] properly.

» Action 1: Set the POWER switch to OFF, then connect the measuring probe to the probe connector [P1]
properly. (Before connecting/disconnecting the measuring probe, make sure that the POWER
switch is set to OFF.)

e “PROBE ERROR”
* Cause 1 : Ameasuring probe was connected or disconnected while FROBE ERROR
the POWER switch was ON.
* Action 1: Set the POWER switch to OFF first, connect necessary measuring probes, then set the POWER
switch to ON. (Before connecting/disconnecting the measuring probe, make sure that the
POWER switch is set to OFF.)
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2. Instrument Status at Power-ON

The instrument has been set prior to factory shipment so that it will be set as follows when the POWER switch is
set to ON.

1 Measurement mode Page 38 xyLv mode

2 Memory channel no. Page 46 CHO0

3 Target color Page 61 x=0.3127 y =0.3293 Lv = 160.0 (cd/m?)
4 PROBE Page 41 P1

5 SYNC (measurement synchronous mode) Page 36 EXT mode

6 ID name Page 65 Consists of spaces only.
7 RANGE Page 67 10% (all ranges)

8 Measurement speed Page 82 AUTO

9 Number of display digits Page 40 4 digits

0 Calibration standard Page 48 Des Minolta’s standard
A RS232C baud rate Page 87 38400bps

B Correction factor for user calibration Page 49 Des Minolta’s standard

<Changing the Instrument Status at Power-ON>

Change necessary parameters and press the key for more than five seconds. A bleep will sound, followed by a
whistling sound when the settings are saved. The instrument will start with the new settings when the power is
turned ON next time. (The selected mode and memory channel etc. will be stored in the instrument’s memory, and
they will remain effective even if the POWER switch is set to OFFE.) * For details, refer to the pages given in the above table.

Changing Method for parameters1 and 2
1 Measurement mode ........ Press the | MODE | key.

2 Memory channel ............. Press the CH and keys.

Changing Method for parameter 3

Menu selection screen

3 Target color value ........... The current target color will be changed if you MEHU : SELECT
select a mode other than flicker and then enter a FIISH SPACE EEY

target color, or select user calibration or enter PROBE selectionscreen ¥
SELECT @ FROEBE
F1 25281112

the RGB luminescence characteristic for ana-

lyzer mode. SYNC selection screen L 4
Ly ™ =L NS |
Changing Method for parameters4 to A "EEIEDL'TE._;T =YHE.
For parameters 4 to A, switch the LCD display section to the menu selec-  ID name input screen ¥
tion screen as explained below. '::HE% EsT  Rd F'%
1 . Press the key RANGE setting screen L 4
The LCD display section will switch to the menu selection screen. RHMGEE =.9 Luw

e . . ) ) CHDOid g
2. Press the key until the desired screen is displayed. measurement speed selection screen ¥

Each time the key is pressed, the screen will switch in the order SELEE;I I;'I' M-SFD
PROBE - SYNC - ID Name input - RANGE - Measurement Speed — Number of cispay dgts Selec'ﬁon':creen s
Number of Digits — Calibration Standard - RS232C Baud SELECT @ DISF.
Rate - PROBE. 4 FIGURES

3. Press the (3] key to select the desired setting, and """ TZELEET & Sc_;e;'E:m

press the key to confirm the selection. ESEEK
For the ID name and range, enter the desired settings using the ten-key, RS-232C baud rate selection screen ¥

: SELECT @ BAUD
A.‘LPHA and alphabet keys, then press the key to confirm the set <0400 BFS
tings. C—
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Changing Method for parameter B

For the setting method, refer to the page given in the above table.

<About the [REMOTE] Key>

The key should not be pressed unless you are going to communicate with the PC via RS-232C or USB.
¢ Pressing the key sets the instrument in remote mode, enabling communication with the PC via RS-232C or USB.

(The REMOTE lamp will light up.) In remote mode, no keys other than the key are effective.

To cancel remote mode, press the key again.
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M easurement Prepar ation

The Measurement Preparation section explains preparations
(instrument setting, zero calibration) that are required prior to
measurement.

Zero Calibration
Explains the zero point adjustment method. Page 34
(Measurement cannot be performed if zero calibration has not been completed.)

\4

Selecting SYNC Mode, Display Mode and the Number of Display Digits
Explains how to select SYNC mode, that selects measurement time according to the display’s Page 36
vertical scanning frequency, as well as explaining how to select display mode and the number of
display digits.

When the optional 4-point expansion board CA-B14 is used

Selecting probe no. Page 41
Explains how to select the measuring probe whose measured value is to be

displayed.

\4
To the Setting section
* Go to the Measurement section if you are going to perform measurement using Minolta’s calibration
standard and are not going to use analog display.
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Zero Calibration

Zero calibration performs zero point adjustment while blocking entry of light into the measuring probe’s receptor.
Zero calibration must be performed whenever the POWER switch is set to ON.

1. Performing Zero Calibration

<Noteson Zero Calibration>

e If the intensity of the display to be measured is 0.1 cd/m? or less, perform zero calibration after elapse of 30
minutes or more after the POWER switch is set to ON.

When measuring such a low-intensity display for a long period of time, perform zero calibration approximately
every hour.

Perform zero calibration if the ambient temperature has changed.

Zero calibration can be performed anytime even if “PUSH 0-CAL KEY” is not displayed.

Never direct the measuring probe toward the illuminant during zero calibration.

Never press any keys during zero calibration. Doing so will cause completion of zero calibration to take more
time.

When the optional 4-point expansion board CA-B14 is used

Zero calibration will be performed simultaneously with all the connected measuring probes.

[Operating Procedure]

Before starting zero calibration, check that a measuring probe is connected to the probe connector [P1] on the

instrument. q @ ’—‘ “T‘ b .

— C0)
()8 ocooo={
U

H = = W\—l

1 3

1. Check that the POWER switch is set to ON.

2. Set the Switching ring to the 0-CAL position.

Be careful because zero calibration can't be done properly.

U Don't turn the tip of Probe to the high illuminant.

[1 Don't carry out zero calibration under the condition that the switching-ring is set in "POINTER".

i -DOi i - i N BTIE Message displayed
When the optional 4-point expansion board CA-B14 is used DEREEN PROEBE when the POWER

Set the switching ring of every measuring probe to the 0-CAL FUSH B-CAL EEY | oyitch is set to ON

.. e ; . 2
osition. Zero calibration will not be performed correctly if the P the | 0-CAL | key.
; . ’ SERD CALTERATION| oS e OCAL ke

switching ring of any of the measuring probes is not set to the 0-

CAL position. 3 During zero calibration
CHag EST  Fd Fi
3- Press the key. El [0000000 ] End of zero calibration
Measurement will start automatically at the end of zero “E1” is always displayed if the instrument is used for
calibration. the first time since shipment from the factory.
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<Error Messagesin L CD Display Section> ... For other error messages, refer to page 101.

e “TOO BRIGHT” (During zero calibration)
* Cause : Light is entering the measuring probe’s recep-
tor.
* Action: Block the light completely, and when “PUSH 0-
CAL KEY” appears press the 0-CAL key again
to start zero calibration.

e “E1” (After completion of zero calibration)

* Cause : “E1” is displayed if the instrument is used for
the first time since shipment from the factory,
because no target color has been set.

* For other cases, refer to page 101.

2. Zero Calibration Check Method

SERD CALIBRATION

¥

TOO BREIGHT

¥

DARKEN PROBE
FUSH B-CAL KEY

CHeG EXT Hd Fl
El Tooooooo ]

The message
switches
automatically.

Approx. 1 second

If you want to check whether zero calibration has been performed correctly, block entry of light into the measuring

probe’s receptor using a blackout curtain etc.

 If the message shown on the right appears in the LCD
display section, perform zero calibration again.

» Zero calibration has been completed correctly if “000”
blinks for “Lv” in the digital display section. If a value
other than “000” is displayed, perform zero calibration
again.

OFFSET ERREOR
FIUSH O-CAL KEY

(Note) Even if “OFFSET ERROR” is displayed, measurement will start if the measuring probe’s receptor is exposed to light.
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Selecting SYNC Mode, Display Mode and the Number of Display Digits

1. Selecting SYNC Mode

In SYNC mode, measurement time (sampling time) is selected according to the display’s vertical scanning frequency.
The following five SYNC modes are available. Select the SYNC mode suitable for the TV or display to be measured.

Measurement time | Vertical scanning | D/ SPIy s vertical
SYNC Mode Description S & synchronizing
(Sampling time) frequency .
signal
NTSC Used for measurement of NTSC monitors 33.3 ms 60 Hz Not required
PAL Used for measurement of PAL and SECAM 40.0 Not required
monitors .0 ms 50 Hz q
Used to synchronize measurement with the
monitor’s vertical synchronizing signal (fre- | (1 vertical scan 40 to 200 Hz
EXT quency: 40 to 200 Hz) that is input to the cycle) x 2 Flicker Required
instrument. (For how to input the vertical syn- (40 to 130 Hz)
chronizing signal, refer to page 28.)
Used for measurement of any monitors, for
instance, when the frequency of monitor’s ver-
UNIV. tical synchronizing signal is unknown or when 100 ms — Not required
the vertical synchronizing signal cannot be in-
put into the instrument for some reason.
If the frequency of the monitor’s vertical syn- 1 - cal 40 to 200 Hz
INT chronizing signal is known, set it to be used ( vertllcaxszcan Flicker Not required
for measurement. cycle) (40 to 130 Hz)
[Selecting Method]
( PQRS | [ TUV | [WXYZ )
@)@)&) @1
@)&)|©
White | [ ABC DEF | (- SPACE
@) @)G)e}-+-2
Red | [ Green| [ Blue 3
O)|[G)|C)[(CIS

1. Press the [@ key.

The LCD display section will switch to the menu selection
screen.

2. Press the key to open the SYNC selection
screen.
Each time the |e)] key is pressed, the screen will switch in the
order PROBE - SYNC - ID Name input - RANGE -
Measurement Speed — Number of Digits — Calibration Stan-
dard — RS232C Baud Rate — PROBE.

3. Press the [ key to display the SYNC mode you
want to select.
Each time the key is pressed, SYNC mode switches in
the order EXT - UNIV - INT - NTSC - PAL - EXT.
“INT” allows you to change the synchronizing frequency.
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Menu selection screen

MEHL @ SELECT
FIUSH SPRCE KEY

\
SYNC selection screen

SELECT & SWHC.
oo EST

¥

SELECT = SYHC.

LIMIU

SYNC Mode
|

CHEE EXT Ad Pl
1

™

Press the (&) key
until the desired
SYNC mode is
displayed.




4. Press the key to confirm the selection.

* To use EXT mode, the vertical synchronizing signal used for the display must be input to the instrument. (Page 28)
* By default (factory setting), the instrument is set so that EXT mode will be selected automatically when the POWER switch is set to ON.
If you want to change this setting, refer to page 29.

<Changing the Synchronizing Frequency for INT>

Select INT as explained above, and enter the desired frequency using the ten-key.

SELECT = SWHC.
4. IHT B6.8H=

<Relationship between Measurement Speed and SYNC Mode>

The measurement time (sampling time) is determined by the selected SYNC mode.

The measurement speed (the number of measurements and outputs per second) is determined by the SYNC mode
and the following conditions.

* Intensity of the display to be measured

*  Measurement mode

* Data output (RS-232C or USB)

* Baud rate when data is output via RS-232C

* Number of measuring probes to be used (when the optional 4-point expansion board is used)

The table below shows the measurement speed for each SYNC mode when measurement is performed under the

following conditions.

RS232C

» Intensity of the display to be measured ... No errors and warnings, and the intensity is stable.

e Display mode......cccccereviierieincieeiieeiene xyLv

* Baud rate for data output .........cceceeeunnnne 38,400 bps

* Number of connected measuring probes.... 1

xyLv FLICKER
FAST* SLOW* —

NTSC 17 measurements/sec. 4.5 measurements/sec. 16 measurements/sec.
PAL 15 measurements/sec. 4 measurements/sec. 14 measurements/sec.
EXT* 17 measurements/sec. 4.5 measurements/sec. 16 measurements/sec.
UNIV. 7 measurements/sec. 1.5 measurements/sec. —
INT* 17 measurements/sec. 4.5 measurements/sec. 16 measurements/sec.

* The measurement speed for EXT and INT when the vertical scanning frequency is 60 Hz is given.

USB

* Intensity of the display to be measured ... Maximum intensity by Minolta standard (CH00)

* Display mode

* Number of connected measuring probes.... 1

xyLv FLICKER
FAST* SLOW* —
NTSC 20 measurements/sec. 5 measurements/sec. 16 measurements/sec.
PAL 17 measurements/sec. 4 measurements/sec. 14 measurements/sec.
EXT* 20 measurements/sec. 5 measurements/sec. 16 measurements/sec.
UNIV. 8 measurements/sec. 1.5 measurements/sec. —
INT* 20 measurements/sec. 5 measurements/sec. 16 measurements/sec.

* The measurement speed for EXT and INT when the vertical scanning frequency is 60 Hz is given.

*About FAST and SLOW

Thisinstrument can choose three measurement speeds. It relatesto the measurement accuracy closely.
The explanation is mentioned in p.82.
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<Error Messagesin L CD Display Section> .. For other error messages, refer to page 101.
e “NO SYNC. SIGNAL” (when EXT mode is selected)
* Cause 1: The vertical synchronizing signal used for the display is not connected to the terminal on the

instrument.

Action : If EXT mode is selected, input the vertical synchronizing signal to the terminal on the instru-

ment properly.

* Cause 2: The frequency of the vertical synchronizing signal used for the display is below 40 Hz or beyond

200 Hz.

Action : Switch SYNC mode to UNIV. mode and start measurement.

2. Selecting the M easurement Mode

The following measurement modes are available.

Measurement Mode

Description

Used to display/output chromaticity coordinates xy and intensity Lv.

L d
XyLvmode (The analog display section shows Ax, Ay and ALv.)
Used to display/output T (relative color temperature), Auv (color difference from black-
TAuvLv mode body locus) and intensity Lv.

(The analog display section shows Ax, Ay and ALv.)

G-reference

Analyzer mode

Used to display/output the current RBG Iuminous intensity in ratio (percentage) to the
one for the target color (W), that is considered to be 100.

(The analog display section shows R/G and B/G (ratio of measured values), luminous
intensity of target color G, and AG (difference from the current G luminous intensity)).

R-reference

Used to display/output the current RBG Iuminous intensity in ratio (percentage) to the
one for the target color (W), that is considered to be 100.

(The analog display section shows AR (difference between the luminous intensity of the
target color R and that of the current R, and B/R and G/R (ratio of measured values).)

u'v'Lv mode

Used to display/output u'v' chromaticity coordinates (CIE 1976 UCS chromaticity
diagram) and intensity Lv.
(The analog display section shows Ax, Ay and ALv.)

Flicker mode

Used to display flicker amount in contrast format (AC/DC). The unit is %.

XYZ mode

Used to display/output tristimulus values X, Y and Z.
(The analog display section shows Ax, Ay and ALv.)
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[Selecting Method]

Press the [MODE | key to display the measurement mode you want to select.
,—Measurment

| 110

= U

——[MODE] key

Each time the | MODE | key is pressed, measurement mode will switch as shown below.

xyLv mode Analyzer mode ‘ (R reference) XYZ mode ‘
X I v R Y IR X v
o [ T T P Y e i [ [ [ T T P Y e Y [ o [ T T P Y e i
->| ¥ R N B - R -
Lv ALy \J G Y GR ALv
o [ e | Oohoe=oodr] ODhoee=oodar]
TAuvLv mode uvlvmode
Ax v AX v
T o [ T P o Y e i [ U' o [ T P o Y e i [
Auv DAliyjmr:;:E]Ej[] V' DAF_Y]:H:;:EJE:I[]
Lv [AJIIY—,‘D:.;:.:.:]G Lv [AJIIY—,‘D:.;:.:.:]G
Analyzer mode ¥ (G reference) Flicker mode
R v RIG - )T
e T e e [ B
B v B/G v
[ [ [ Y e e | OO == oo
L L

* By default (factory setting), the instrument is set so that xyLv mode will be selected automatically when the POWER switch is set to ON.
If you want to change this setting, refer to page 29.
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3. Selecting the Number of Display Digits

The number of display digits can be selected from 4 or 3.
However, T is always displayed in three digits, and flicker is always displayed up to the first decimal place.

[Selecting Method]

4.

Press the [g) key.

The LCD display section will switch to the menu se-
lection screen.

Press the key to open the number of
display digits selection screen.

Each time the key is pressed, the screen will switch
in the order PROBE — SYNC - ID Name input —
RANGE - Measurement Speed — Number of Digits
- Calibration Standard — RS232C Baud Rate -
PROBE.

Press the |»)] key until the desired number
of display digits appears.

Each time the key is pressed, the number of dis-
play digits switches alternately between “4 FIGURES”
and “3 FIGURES”.

Press the key to confirm the selection.

* By default (factory setting), the instrument is set so that “4 FIGURES”
will be selected automatically when the POWER switch is set to ON. If
you want to change this setting, refer to page 29.

* To cancel selection of the number of display digits, press key.

e N —

PQR

»
-
c
=z
=
<
3
N

)
——————————

Menu selection screen

MEHL & SELECT
FUSH SPRACE KEY

¥
Number of display digits
selection screen

SELECT : DISF.
4 FIGURES

¥

SELECT = DISP.
3 FIGURES

<Notes on Number of Display Digits Setting>
e The selected number of display digits will be kept even if the POWER switch is set to OFF. The selected

40

number of display digits will be effective when the POWER switch is set to ON.

~ArWN

Press the @ key until
the desired number of
display digits appears.



When the optional 4-point expansion board CA-B14 is used

Selecting Probe No.

Measurement will be performed simultaneously with all the connected measuring probes. However, the digital and

analog display sections show only the measurement results taken by the one selected probe.

Follow the procedure given below to select the probe connector No. (P1 to P5) to which the desired measuring

probe is connected.

In this example, a measuring probe is connected to the probe connectors [P1], [P3] and [P5].

gpPidDn

Dowa [ ]

o

(O (Q) (O)e Q) |

R——

\_/U:l

OoP300O

[Selecting Method]

oPsO0O

—

N

w

4.

Press the key.

The LCD display section will switch to the menu se-
lection screen.

Press the [¢3] key to open the PROBE se-
lection screen.

Each time the |@)| key is pressed, the screen will switch
in the order PROBE - SYNC - ID Name input —
RANGE - Measurement Speed — Number of Digits
— Calibration Standard — RS232C Baud Rate —
PROBE.

Press the [&) key to display the probe no.
you want to select.

Each time the |(»)| key is pressed, the probe no. switches
in the order [P1] - [P3] - [P5] - [P1].

Press the (@] key to confirm the selection.

* By default (factory setting), the instrument is set so that [P1] will be

selected automatically when the POWER switch is set to ON. If you
want to change this setting, refer to page 29.
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( (FaRS) (V) (Wav2) )

) =)
00— ———————4

Menu selection screen

MEHU @ SELECT
FUUSH SPRCE KEY

\ 4
PROBE selection screen

SELECT & FROEBE
F1 35881112

¥

SELECT = PROEE

ROSEEEII1E

¥

SELECT & FPROEBE
Fo 35281114

[

CHEE E=T  Hd P1
L ]

A OWN

7] Press the @ key until

the desired probe no.
appears.
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F

Settings Section

This section explains settings that must be made according to

measurement mode.

The setting method varies with measurement mode.

rom the M easurement Preparation Section

Outline of the Settings Section

Explains measurement method types and settings that must be made.

(Find out what settings you have to make.)

Page 44

Before Making Each Setting

Gives detailed explanations on memory channels common to each setting and target colors.

Page 46

A

When performing measurement
using Minolta calibration standard | using user calibration

Selecting the Calibration Stan-
dard

‘When performing measurement

‘When performing measurement in
analyzer mode

Select Des or 9300K.
Page 48
\ 4 \ 4 A\
Setting/Changing the Target User Calibration Analyzer Mode

Color *1

Explains how to set/change the

target color.

1. Setting/Changing the Target
Color by Measurement

2. Setting/Changing the Target
Color by Entering Values

Gives detailed explanation of user
calibration and explains its execu-
tion method.

(Target color is also set at this
time.)

Gives detailed explanation of ana-
lyzer mode and explains how to
input the RGB luminescence
characteristic for the display’s
analyzer mode.

(Target color is also set at this
time.)

Page 60

Page 49

Page 56

To the Me

“Setting/Changing the Target Color”
(Page 60) *1

 To change the target color after user calibration:

» To change the target color after the analyzer
mode RGB luminescence characteristic is
input:

“Setting/Changing the Target Color” (Page

Y 60)1

<
>
« To set an ID name:
“Setting an ID Name” (Page 65) *2

« To use the analog display function:

(Page 67) *3

v
asurement section

“Setting an Analog Display Range”

Other Settings
Explains how to set an ID name
and analog display range.

Settings Checking M ethod
Explains how to check the set val-
ues and check the probe serial no.
used when the values are set.

Page 65

Page 71
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Outline of the Settings Section

This section explains settings that must be made according to measurement method.
Available measurement methods and the settings that must be made are explained below.

<M easurement by Minolta's Calibration Standard>

With this method, measurement is performed using Minolta’s calibration standard without calibration.
Even if you are setting the target color to the memory channel CHOO, measurement must be performed as ex-
plained below.

It isnot necessary to set/change the target color if you are not going to use the analog display function.

[Operating Procedure]

<M easurement When gsmg only t}.le digital Selecting the Cali- <M easurement section>
display function

Preparation section> » | bration Standard | M easurement

Page 33 Page 48 Page 74
When also using the analog

display function

<Settings section>
Setting/Changing
the Target Color *1

Page 60

* To set an ID name : “Setting an ID Name” (Page 65) *2
* To use the analog display function: “Setting an Analog Display Range” (Page 67) *3

<M easurement by User Calibration>

With this method, user calibration is performed and the obtained correction factor is used for measurement.

Since the target color is also set, the analog display section can show the deviation of the measured values from the

target color. User calibration must be performed in the following cases. (However, it is not possible to perform user

calibration using the memory channel CHO00.)

* To correct variation of readings that occur due to the deviation of spectral sensitivity from the CIE 1931 color-
matching function

* To correct difference of readings between instruments when two or more instruments are used

* Correction of difference of readings between measuring probes when two or more probes are used

[Operating Procedure]

<M easurement <Settings section> <M easurement section>
Preparation section> User Calibration M easurement
> White calibration >

» Matrix calibration

Page 33 Page 49 Page 74
¢ Details of user calibration : “About User Calibration” (Page 49)
* To change the target color after user calibration: “Setting/Changing the Target Color” (Page 60) *1
* To set an ID name : “Setting an ID Name” (Page 65) *2
* To use the analog display function : “Setting an Analog Display Range” (Page 67) *3
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<M easurement by Analyzer M ode>
With this method, the measured colors are expressed in luminous intensity of each R, B and G monochromatic
light based on the display’s analyzer mode RGB luminescence characteristic (which is input to the instrument’s

memory channel) and the target color (W).
Since the target color is also set, the analog display section can show the deviation of the measured values from the

target color. If this method is used when adjusting display’s white balance, the adjustment can be performed more

easily than xyLv mode.

[Operating Procedure]

<M easurement <Settings section> <M easurement section>
Preparation section> Inputting RGB L uminescence Char- » Measurement
> acterigticfor Display’sAnalyzer Mode » | *Adjusting the White Balance
Page 33 Page 57 Page 74
* Details of analyzer mode : “About Analyzer Mode” (Page 56)

* To change the target color after the analyzer

mode RGB luminescence characteristic is input : “Setting/Changing the Target Color” (Page 60) *1
* To set an ID name : “Setting an ID Name” (Page 65) *2
* To use the analog display function : “Setting an Analog Display Range” (Page 67) *3

*1 About “ Setting/Changing the Target Color”

There are the following two methods for setting/changing the target color.

1 Setting/changing the target ...................... The display’s measured values are set as the target color.
color by measurement This method can be used for any memory channels.
2 Setting/changing the target color ............. Set the desired values (X, y, Lv) by entering them directly using the
by entering values instrument’s ten-key. This method can be used for memory channel
CHOO only.

*2 About “ Setting an 1D Name”

An ID name is a name that can be assigned to each memory channel by entering it directly using keys.
This function is useful when you want to specify that user calibration and target color have been set for what type

of display with what colors.

*3 About “ Setting an Analog Display Range”

Adjustment is performed by setting the analog display range for each dot.
* To check the specified target color, calibration data for user calibration and probe serial no. used when these settings are made, refer to
“Settings Checking Method” on page 71.
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Before Making Each Setting

1. About Memory Channels

This instrument has a total of 100 channels (CHOO to CH99). Memory channel

|
CHEE EXT  Ad FP1—— Probe no.
1 Correction factor for user calibration ..........ccccceeeeeen.... [CMIMOLTE ]

The following items can be set for each of these channels.

.................................... (For details, refer to page 49.) |

2 RGB luminescence characteristic for analyzer mode...... ID name

.................................... (For details, refer to page 57.)
3 Target color ..........ou..... (For details, refer to page 47.) . ’ ‘E =]
4 IDname......cceeceeeveereeene (For details, refer to page 65.) Q
CHOO is provided for calibration that uses Minolta’s calibration 4 |&= O30T 0oog) b
standard. U = =S oY
For this channel, only the target color, RGB luminescence charac- MEMORY CH and keys

teristic for display’s analyzer mode and ID name can be set.
The desired memory channel can be selected by switching from one to another by pressing the MEMORY CH

and keys.

It is also possible to assign an ID name to each memory channel by entering it directly using keys. The ID name is
displayed together with the memory channel no. in the LCD display section.

e If the RGB luminescence characteristic for analyzer mode is input using a memory channel that has been
matrix-calibrated, the correction factor for matrix calibration will be deleted. (If xylv, TE¢uvLyv, u'v'Lv or
XYZ measurement mode is selected, the Minolta’s calibration standard will be used for measurement.)

e In the case of the same memory channels and probes, the RGB luminescence characteristic for analyzer mode
is stored in their common memory irrespective of measurement mode. Therefore, when matrix calibration is
performed, the RGB luminescence characteristic for analyzer mode is also input at the same time.

User Calibration How the memory isused in the case of analyzer mode

| Calibration values xyLv for W | | Calibration values xyLv for R | | Calibration values xyLv for G | | Calibration values xyLv for B |
| Measured value for W | | Measured value for R | | Measured value for G | | Measured value for B |
Used for white calibration Used for analyzer mode RGB luminescence characteristic
—— Used for matrix calibration

When the optional 4-point expansion board CA-B14 is used

<Relationship between Memory Channels and Probes>

If the 4-point expansion board is installed, each probe ([P1] to [P5]) has a total of 100 channels (CHOO to CH99).

The correction factor for user calibration (1), RGB luminescence characteristic for analyzer mode (2) and target color
(3) can be set for each probe. However, ID name (4) is common to all the probes of the same memory channels.
For instance, if the ID name “CRT-001" is assigned to CHO1 when the measured values for probe [P1] are displayed,
“CRT-001" will be displayed for CHO1 of all the probes [P1] to [P5].

Probe no. [P1] [P2] [P3] [P4] [P5]
Usable memory channels CHOO0 to 99 CHOO0 to 99 CHOO0 to 99 CHOO0 to 99 CHOO0 to 99
ID name (page 65) CHOO to 99 (Common to all probes)
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2. About the Target Color

The target color is the reference used to measure how much the measured values are deviated from a certain color.
The target color can be set for each probe of each memory channel.
The target color is set when the following is performed.

1 User calibration (page 49) ......ccecevveeeneene.

2 Setting/changing the target color .............
(page 60)

3 Inputting the RGB luminescence ............
characteristic for analyzer mode

(page 57)

Performing user calibration sets the calibration values as the target
color.
Set or change the target color in the following cases.

* When you want to set the target color for memory channel CHOO
* When you want to set a color that differs from the color used for user
calibration as the target color to a user-calibrated memory channel
* When you want to perform measurement using Minolta’s calibra-

tion standard without user calibration and want to use the analog
display function
When you select analyzer measurement mode and input the RGB
luminescence characteristic for analyzer mode, also set the target color
(W).

e Since when calibration factor is input for user calibration/analyzer mode the target color is also set at the same

time, the previously set target color will be deleted.
e To change the currently set target color, change it as explained in “Setting/Changing the Target Color” (page

60). Even if the target color is changed,

the currently set correction factor for user calibration and the RGB

luminescence characteristic for display’s analyzer mode will remain unchanged.

In the case of the same memory channels, the tar-
get color is stored in their common memory irre-

spective of measurement mode.

As a result, the target color set last will be stored

irrespective of how it was set.

Valuesthat can be set to one memory channel

* The target color is common irrespective of color space mode.

— Used for xyLv, TAuvLv, u'v'Lv or —
XYZ measurement mode

Correction factor Display’s lumines-
Target color *

for user calibration cence characteristic

Used for analyzer mode

Matrix calibration
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3. Selecting the Calibration Standard

This section explains how to select the instrument’s calibration standard (D65 (6500K), 9300K). Selecting the
instrument’s calibration standard will set the calibration standard for CHOO as well as for all the memory channels

which have not been user-calibrated.

[Selecting Method]

1. Press the key.
The LCD display section will switch to the
menu selection screen.

2. Press the key to open the

calibration standard selection
screen.
Each time the |ew)| key is pressed, the screen
will switch in the order PROBE - SYNC
— ID Name input -~ RANGE - Mea-
surement Speed — Number of Digits —
Calibration Standard — RS232C Baud
Rate — PROBE.

Menu selection screen

MEHL  SELECT
FUSH SPACE KEY

\ 4
SYNC selection screen

SELECT = STO-DT

¥

SELECT = STC-DT
DB

A OWN

The currently selected calibration
standard will be displayed.

Press the key until the desired
calibration standard appears.

3. Press the key to display the calibration standard you want to select.
Each time the key is pressed, the calibration standard switches alternately between “Des” and “9300K”".

4. Press the key to confirm the selection.

The selected calibration standard will be set for CHOO as well as for all the memory channels that have not

been user-calibrated.

* By default (factory setting), the instrument is set so that D, mode will be selected automatically when the POWER switch is set to ON.

If you want to change this setting, refer to page 29.
* To cancel calibration standard setting, press the key.

<Noteson Calibration Standard Setting>

e The specified calibration target values will be kept even if the POWER switch is set to OFF. The selected
calibration standard will be set for CHOO as well as for all the non-user-calibrated memory channels when the

POWER switch is set to ON.
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Usar Calibration

1. About User Calibration

e User calibration is provided to set the user’s own correction factor to the instrument’s memory channels by
measuring the color of a display and setting the calibration values (X, y, Lv) to the instrument.
Once this factor is set, the values corrected by this factor will be displayed and output each time measurement
is taken.

e This instrument allows two kinds of user calibration; white calibration and matrix calibration.

By default (factory setting), matrix calibration is selected.

User calibration can be performed for each memory channel. (Except for CHOO)

User calibration is performed independently for probe connectors ([P1] to [P5]) for each memory channel.

(Except for CHOO)

e When this instrument is used for the first time since shipment from the factory, measurement will be performed
based on the calibration carried out by the Minolta’s calibration standard. This applies to all the memory chan-
nels. Once user calibration is performed, the following correction will be made when measurement is per-

formed using the obtained correction factor.

1 Correction of variation of readings that occur due to the deviation of spectral sensitivity from the CIE 1931
color-matching function
Correction of difference of readings between instruments when two or more instruments are used

When the optional 4-point expansion board CA-B14 is used

Correction of difference of readings between measuring probes when two or more probes are used

e At the same time as user calibration is performed for a memory channel, the obtained color will be set as the
target color to that memory channel. The target color is the color used as the reference when displaying how
much the measured values are deviated from a certain color. (Page 47)

<When Two or More lnstruments are Used>

When two or more instruments are used or when the optional 4-point expansion board CA-B14 is used to perform
measurement with two or more measuring probes, the difference between readings can be corrected if user calibra-
tion is performed as explained below.

When the values of the color to be used asthetarget are known:

The color set to the reference display is displayed and user calibration is performed for all the bodies (or measuring
probes).

When the values of the color to be used asthe target are unknown:

1 Select one master body (or select one master probe).
2 Select “xyLV” measurement mode (page 38), and place the master body’s measuring probe (or the master
probe) against the display on which the target color is displayed.

3 While the probe is placed against the display, press the | HOLD | key.
4 By using the display on which the target color is displayed and the values displayed at step 3, perform user

calibration for the other bodies (or measuring probes).

Settings Section .



2. Performing White Calibration

e User calibration cannot be performed with the memory channel CHOO.
(CHOO memory channel is provided for measurement that uses the Minolta’s calibration standard.)

e White calibration must be performed for each display type (model).
Characters of displays vary with the display type (model). Because of this, measured values differ even if the
same color is measured. Thus, a different memory channel must be used for each display type (model) to
perform white calibration.

e [f white calibration is performed with a memory channel to which the target color has already been set, that
target color will be deleted.

e [f white calibration is performed with a memory channel which has already been matrix-calibrated, the correc-
tion factor of the previous matrix calibration will be deleted and the correction factor obtained from the white
calibration will be set.

[Operating Procedure]

ol

U = — U
1 4,10 2 6,7

When the optional 4-point expansion board CA-B14 is used

Select the probe no. to be white-calibrated. White calibration can be performed independently for each probe

connector ([P1] to [P5]) for each memory channel.

1 Press the key.

The LCD display section will switch to the menu selec-

Menu selection screen

MEMU = SELECT
FUEH SPACE EEY

2 Press the [ key to open the PROBE selec-  propE solection screen
tion screen. =F| EFT : PROE
- SELECT = FPROEE
Each time the |ev) key is pressed, the screen will switch F1 35821112 Pr(te'lstshthz kg‘y
in the order PROBE — SYNC - ID Name input — ¥ u?olbe r?o steears
g SELECT : FROBE P - appears.
RANGE - Measurement Speed — Number of Digits = wEoo| 17
- Calibration Standard — RS232C Baud Rate - =
PROBE. Probe no.
3 Press the key to display the probe no.
you want to select.
Each time the key is pressed, the probe no. switches
in the order [P1] ---.
4  Press the @] key to confirm the selection.

tion screen.

¥

* By default (factory setting), the instrument is set so that [P1] will be selected automatically when the POWER switch is set to ON. If you
want to change this setting, refer to page 29.
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—

Press the [MODE| key to select xyLv measurement mode.
Press the MEMORY CH and keys until the memory

[}

HE

[in ]
Lo W

EXT  Hd P1
]

channel where you want to perform white calibration ap-

pears.

display.

key.

Place the measuring probe against the display.
Make sure that the white color whose values are known is shown on the

While the probe is placed against the display, press the

The latest measured values will be hold and the | HOLD | lamp lights up.

Press the (&) key.

The LCD display section will switch to the user calibration input screen. CHE1

Press the [(i) key.

The LCD display section will switch to the W calibration value input screen.

Enter calibration values (x, y, Lv).

For x and y, a value 10000 times the calibration value must be entered.

Use the ten-key ( to , ) to enter the values.

The cursor moves to the right each time a value is entered.
Each time the key is pressed, the cursor moves in the orderx - y - Lv - x.
In this example, x=0.3300, y=0.3000 and Lv=39.50 are entered.

1 Press the , , and then key to enter the “x” value.

2 Pressthe key.

The cursor (_) will move to

[Tl

y.

3 Press the , , and then |(©) key to enter the “y” value.

4 Press the key.

The cursor (_) will move to “Lv”.

5 Press the , , , and then key to enter the “Lv” value.

Press the (@) key.

The LCD display section will return to the user calibration input screen, with
the “*” mark displayed indicating that values have been entered for “W”.

9.

Press the key.

» L-CAL
FI W B G B
CHEL = = Luw Pl
S T S A 5
CHEL = = Lw Pl
SIEE DEEe 8,08
¥
CHa1l = = Lw Pl
IIEE ZEEa 8,08
¥
CHEl = =9 Lw Pl
I388 IEEa 39,59
CHa1 LI-CAL
F1L #l R G B

White calibration will start, and the entered values will be set as the target

color when the correction factor is entered.

1 O Press the |[HOLD| key to start measurement.

Screen example after white

* To cancel white calibration, press the key before pressing the
key at step 9.

* To view the white-calibrated values (target color values), press
the key. However, if the target color is set after white cali-
bration is performed with the same memory channel, the values
for that target color will be displayed. (For details, refer to page
71.)

* If measurement is performed with non-user-calibrated memory

I
“*” mark is displayed.

“a” is displayed after
white calibration.

calibration |
] Y T = 1
X 03I00 ol [l BT RiPI
[ =Ny NNy I Y
y [} [:%DD_:.EGU
Lv Joc ALv v LCD display section:
190 1 DOooomooan
i f Memory channel

Digital display section:

Displays calibration
values.

Analog display section:

Displays the center
dots only.

Measurement speed
Calibration mode
Probe connector no.
ID name

channel for the first time since shipment from the factory, the Minolta’s calibration standard will be used for the measurement.

* To change the target color you set, change it as explained in “1. Setting/Changing the Target Color by Measurement” (page 61). The
currently set correction factor for white calibration will remain unchanged even if the target color is changed.

* White calibration can still be performed even if the measured values are not hold (i.e. even if the key is not pressed). In this case,
white calibration will be performed for the measured values set by pressing the key at step 9.
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3. Performing Matrix Calibration

Matrix calibration cannot be performed with the memory channel CHOO.

(CHOO memory channel is provided for measurement that uses the Minolta’s calibration standard.)

Matrix calibration must be performed for each display type (model).

Characters of displays vary with the display type (model). Because of this, measured values differ even if the
same color is measured. Thus, a different memory channel must be used for each display type (model) to
perform matrix calibration.

If matrix calibration is performed with a memory channel to which the target color has already been set, that
target color will be deleted.

If matrix calibration is performed with a memory channel which has already been white -calibrated, the correc-
tion factor of the previous white calibration will be deleted and the correction factor obtained from the matrix
calibration will be set.

If matrix calibration is performed with a memory channel for which the RGB luminescence characteristic for
the analyzer mode is to be set, the previous RGB luminescence characteristic will be deleted and the WRGB set
for matrix calibration will be set as the RGB luminescence characteristic.

[Operating Procedure]

H/SD
— 60

p
| }4@ 70
BT
()2 OO, : 3‘:;j‘
\_lu:l R———A \_/
1 2 509
508

When the optional 4-point expansion board CA-B14 is used

Select the probe no. to be white-calibrated. White calibration can be performed independently for each probe

connector ([P1] to [P5]) for each memory channel.

1

3

4

*

Press the |@) key. 'Vrl;egnlslelrlecti:; E;:Er?eTn
PUSH SPACE KEY
"

The LCD display section will switch to the menu selec-

tion screen.

Press the [&] key to open the PROBE selec-  progE soloction screen

tion screen. SELECT ¢ PROBE | _

Each time the key is pressed, the screen will switch F1 35881112 Press the (5] key
s until the desired

in the order PROBE - SYNC - ID Name input —

. . SELECT = PROBE
RANGE - Measurement Speed — Number of Digits F3 35881113
— Calibration Standard — RS232C Baud Rate — i_ — -
PROBE. Probe no. L
Press the [® key to display the probe no. you want to select.
Each time the key is pressed, the probe no. switches in the order [P1] ---.

Press the (@) key to confirm the selection.

By default (factory setting), the instrument is set so that [P1] will be selected automatically when the POWER switch is set to ON. If you

probe no. appears.

want to change this setting, refer to page 29.
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[Preparation]

1. Press the [MODE key to select xyLv measurement mode. CHE1 EXT RAd Pl

]

2. Press the MEMORY CH and keys until the [
memory channel where you want to perform user calibra-
tion appears.

A memory channel other than CHOO must be selected.

3. Place the measuring probe against the display and take
measurement.

Set the display so that it can display four colors (RGBW) whose xyLv

values are known.

4. Press the [&) key.

The LCD display section will switch to the user calibration input screen. CHE1 U-CAL
MW B G B

D. Enter the luminescence characteristic of R and calibration i
values (x, y, Lv).
1 Place the measuring probe against the display, which is now emitting
monochrome light of R.
Currently measured values will be displayed.
2 While the probe is placed against the display, press the key.
The measured values will be hold and the HOLD lamp lights up.

3 Press the key.

The LCD display section will switch to the R calibration value input

[}

R ]

10
=

[
1

Ly

=
Dl
=

[
M

[ B |

O

screen.
4 Enter calibration values (x, y, Lv).

Enter them in the same way as when you enter W calibration values for

white calibration (see step 7 in “Performing White Calibration” on page

SD. CHE -CAL

5 Press the key. FI W#+R & E
The LCD display section will return to the user calibration input screen, '

with the “*”” mark displayed on the left of “R”.
6 Press the| HOLD |key to resume measurement.

6. Enter the luminescence characteristic of G and calibration values (x, y, Lv).
1 Place the measuring probe against the display, which is now emitting monochrome light of G.
Currently measured values will be displayed.

“ mark is displayed.

2 While the probe is placed against the display, press the | HOLD |key.

' : CHE1 U-CAL
The measured values will be hold and the HOLD lamp lights up. Fi LOo#RE & E
3 Press key.
The LCD display section will switch to the G calibration value input CHE1l = = Lu Pl
screen BERE BEEE 6,08

4 Enter calibration values (x, y, Lv).
Enter them in the same way as when you enter W calibration values for white
calibration (see step 7 in “Performing White Calibration” on page 51).

5 Press the key.

The LCD display section will return to the user calibration input screen, CHaE1 _ U-CHL
with the “*” mark displayed on the left of “G”. F1 W R %5 B

6 Press the [ HOLD |key to resume measurement.
53
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Enter the luminescence characteristic of B and calibration values (x, y, Lv).

1 Place the measuring probe against the display, which is now emitting monochrome light of B.

Currently measured values will be displayed.
2 While the probe is placed against the display, press the | HOLD | key.

The measured values will be hold and the HOLD lamp lights up.

3 Press the key.

The LCD display section will switch to the B calibration value input

screen.
4 Enter calibration values (X, y, Lv).

Enter them in the same way as when you enter W calibration values
for white calibration (see step 7 in “Performing White Calibration”

on page 51).
5 Press the key.

The LCD display section will return to the user calibration input

screen, with the “*” mark displayed on the left of “B”.

6 Press the| HOLD | key to resume measurement.
Enter the luminescence characteristic of white light and calibration values (x, y, Lv).

CHEl =-CAL
Fi Lo=®R #5 B
CHAal = = Lu 1
BERE BEEE . HE
CHEL -CAL
F1 W #F *G *B

1 Place the measuring probe against the display, which is now emitting white light.

Currently measured values will be displayed.
2 While the probe is placed against the display, press the| HOLD |key.

Wk

mark is displayed.

The measured values will be hold and the HOLD lamp lights up. ‘IETU L WO R *EU;!E:_‘L
3 Press the key. - :

The LCD display section will switch to the W calibration value in- CHEL = w9 Luw Pl

put screen. BOEE GEEO @, 66
4  Enter calibration values (x, y, Lv).

Enter them in the same way as when you enter W calibration values

for white calibration (see step 7 in “Performing White Calibration”

on page 51).
5 Press the key. CHE1 U-CAL

The LCD display section will return to the user calibration input Fldhl #R G *B

N\

screen, with the “*” mark displayed on the left of “W”.

6 Press the| HOLD |key to resume measurement.

9. Press the [g) key.

Matrix calibration will start, and the W measured
values entered at step 8 will be set as the target
color when the correction factor is entered.

Steps 5 to 8 can be performed in any order.

Pressing the , , or |(1)| key before pressing the key
at step 9 allows you to re-enter the luminescence characteristic
of the color or the measured values of white light and calibration
values.

ko

Example of screen after matrix

mark is displayed.

“m” is displayed after
matrix calibration.

calibration |
] X Y o o
O R o R S S u—ia% EXT  Am F‘%
I o \
y Ll Zt’ l'_l Ll l_t' T L _ .
Lv :lr I_"l -7 Ay v LCD display section:

[ =TT Y [

Digital display section:

Displays calibration
values.

To cancel matrix calibration, press the key before pressing the key at step 9.
To view the target color values set for matrix calibration, press the key. However, if the target color is set after matrix calibration is
performed with the same memory channel, the values for that target color set last will be displayed. (For details, refer to page 71.)

Analog display section:
Displays the center
dots only.

Memory channel
Measurement speed
Calibration mode
Probe connector no.
ID name

If measurement is performed with non-user-calibrated memory channel for the first time since shipment from the factory, the Minolta’s

calibration standard will be used for the measurement.

To change the target color you set, change it as explained in “1. Setting/Changing the Target Color by Measurement” (page 61). The

currently set correction factor for matrix calibration will remain unchanged even if the target color is changed.
Matrix calibration can still be performed even if the measured values are not hold (i.e. even if the [ HOLD | key is not pressed).
In this case, the measured values confirmed by pressing the key at steps 5 to 8 will be used for calculation of the correction factor for

matrix calibration.



<Noteson User Calibration>

The target color is also set when user calibration is performed.

Note that the target color is common to all measurement modes (xyLv, TAuvLyv, analyzer, u'v'Lv, XYZ).

If the intensity of the display to be measured is 0.1 cd/m? or less or if the ambient temperature has changed, zero
calibration must be performed before user calibration.

e Static electricity on the display’s screen surface must be removed as much as possible.

e Make sure that the measuring probe is placed straight against the display. If it is tilted or moved, user calibra-

tion will not be accurate.

Take care not to let the measuring probe be exposed to excessive impact. Neither should the cord be pulled or
bent excessively nor excessive force be exerted on it. Failure to observe these cautions may result in breakdown
or wire-breakage.

o The key may not be operable if “OVER” is displayed on the LCD display section.
e Never press the following keys during user calibration. Doing so will cancel user calibration and activate the

mode corresponding to the pressed key.

([0-caL] [MODE],[MR], MEMORY CH [~], [~], [@])

<Calibration Mode and LCD>

The following alphabet will appear at the “*” position on the LCD display sec- CHAE1 EXT A+ Pl

tion according to the selected calibration mode. L 1

d : Matrix calibration with Minolta’s calibration standard Dess “i,, position
h : Matrix calibration with Minolta’s calibration standard 9300K

a : White calibration (user calibration)

m : Matrix calibration (user calibration)

<Error M €essages inLCD Dlsplay Section> - For other error messages, refer to page 101.

e “E3” (When the key is pressed in the calibration value input screen) EE_T % o9 Lw Pl
. . . . SIEER BEEE 188,80
* Cause :Incorrect calibration values are set. Incorrect calibration val-
ues mean the following.
1 One of x, y and Lv is “0”.
21-x-y=0
3 Values which are beyond the instrument’s calculation capability or contradicting values
* Action :Enter correct values and then press the key. CHEL U—CAL
e “E5” (When the |3)| key is pressed in the calibration value input screen) ES #W #F G +E

e Cause 1 : Calibration values (X, y, Lv) for white color have not been entered.

Action : Enter the calibration values (x, y, Lv) for white color and then press the key.
* Cause 2: Calibration values for only some of R, G and B have been entered.

Action :If you are going to perform white calibration, enter the values for W only.

(Restart from step 4, where you were asked to press the key.)

If you are going to perform matrix calibration, enter values for the colors whose values have

not been entered, and then press the key.

e “E6” (When the key is pressed in the calibration value input screen)

e Cause :Incorrect calibration values are set. Incorrect calibration val- ':HEI _'—'“E':'L
. Ec sl =R G +B
ues mean the following.
“E6” will appear if the calculation results obtained when calculation for matrix calibration is
performed are inappropriate.
* Action :Enter correct values and then press the key.
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Analyzer Mode

1. About Analyzer M ode

<What isAnalyzer Mode?>

Analyzer measurement mode is provided for adjustment of the display’s white balance.

The measured colors are expressed in output of each R, B and G monochromatic light based on the display’s
analyzer mode RGB luminescence characteristic (input to the instrument) and the target color (W).

Thus, adjusting the luminous intensity of R causes the measured value of R only to change, and measured values
for B and G remain unchanged This mode is useful when you adjust the luminous intensity of R, B and G to match
the target color (W).

The following measured values will be displayed when the display’s luminous intensity (luminous intensity of R,
B and G monochrome lights) and the target color (W) are set and measurement is performed in analyzer mode.

* Digital display section ..........cccccceereuveernnenn. R, B, G : Outputs of the currently measured monochrome lights R,
B and G in ratio (%) to those of the specified target color (W)
* Analog display Section ...........ccecceeeeveervene When analyzer mode (G-reference) is selected

R/G, B/G: Ratio of measured values
AG : Difference from the target color in the case of monochrome
light G
When analyzer mode (R-reference) is selected
AR : Difference from the target color in the case of monochrome
light R
G/R, B/R : Ratio of measured values

Luminescence
characteristic
of R

Luminescence K
g?caaracteristic q @ (C—]?P g_”iﬂ]ﬂ[il
e

i ]3 DODoad 0 b
>
. . , \_l T | =3 o= =4 \_I |
Inputting display’s
Luminescence analyzer mode RGB Measurement in analyzer mode (page 77)
characteristic luminescence char- White balance adjustment in analyzer mode (page 79)
of B acteristic
(See next page) — Measurement mode
R
B
Target color
(W) G
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2. Inputting the RGB L uminescence Char acterigic for Analyzer Mode

The RGB luminescence characteristic for analyzer mode must be input to each memory channel. When it is input,
the target color (W) must also be set.

To adjust white balance, the values of the white-balanced white must be entered as the white color (W).

If the RGB luminescence characteristic for the display’s analyzer mode is input to a memory channel for which the
target color has already been set, the previously set target color will be deleted. The target color to be used is the
same as that for xyLv, TAuvLv, u'v'Lv and XYZ measurement modes.

The RGB luminescence characteristic for the display’s analyzer mode must be input for each display type (model).
Characters of displays vary with the display type (model). Because of this, measured values differ even if the same
color is measured.

Thus, a different memory channel must be used for each display type (model) to input the RGB luminescence

characteristic for analyzer mode.

[Operating Procedure]

_ s !

g|—

iE—y, -
. 0
— — 3 A»
()2 000 EGEEaE 8 4567
U = = = U
1 2456

When the optional 4-point expansion board CA-B14 is used

Select the probe no. for which the RGB luminescence characteristic for the display’s analyzer mode is to be input.
The RGB luminescence characteristic for the display’s analyzer mode can be input independently for each probe
connector ([P1] to [P5]) for each memory channel.

1 Press the key. Menu selection screen
The LCD display section will switch to the menu selec- MEML & SELECT
FlUIzH SFRCE KEY

tion screen.

2 Press the key to open the PROBE selec- ¥

PROBE selection screen

tion screen. SELECT : FROEE |,
Each time the (X key is pressed, the screen will switch Pl I5e2ills Pr‘:_ffhth% ) kgy
in the order PROBE - SYNC - ID Name input — _ ___3 ;fo'be fo_z;';‘:ars_
RANGE - Measurement Speed — Number of Digits — :'E:SECI:.':..:.TTilgE
Calibration Standard — RS232C Baud Rate — PROBE. i"‘

3 Press the key to display the probe no. you Probe no. L

want to select.
Each time the key is pressed, the probe no. switches
in the order [P1] ---.

4 Press the key to confirm the selection.

* By default (factory setting), the instrument is set so that [P1] will be selected automatically when the POWER switch is set to ON. If you
want to change this setting, refer to page 29.
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Press the [MODE | key to select analyzer measurement

Memory channel

mode (RGB). CHAE1 EXT Ad Pl
. L ]
2. Press the MEMORY CH and keys until the
memory channel where you want to input the RGB lu- CHE1 ALE
minescence characteristic appears. FIL W K & E

Press the (&) key.
The LCD display section will switch to the analyzer mode RGB lumi-

nescence characteristic input screen.

Input the luminescence characteristic of R.

1 Place the measuring probe against the display, which is now emit-
ting monochrome light of R.

2 Press the key. In the LCD display section, the “*” mark will
appear on the left of “R”.

Input the luminescence characteristic of G.

1 Place the measuring probe against the display, which is now emit-
ting monochrome light of G.

2 Press the key. In the LCD display section, the “*” mark will
appear on the left of “G”.

Input the luminescence characteristic of B.

CHEl ALZ
1 Place the measuring probe against the display, which is now emit- FiI W =R 5 E
ting monochrome light of B. ¥
2 Press the |(»)| key. In the LCD display section, the “*” mark will CHE1 AL
e F1 W o=R s+ B
appear on the left of “B”. ry
CHEL ALZ
/. Enter the target color (W) FL W #R #F R
1 Place the measuring probe against the display, which is now emit- ¥
: CHEL ALZ
ting the target color (W). Bl Ll #F 5 +E

2 Press the key. In the LCD display section, the “*” mark will
appear on the left of “W”.

<Error M essages inLCD Dlsplay Section> - For other error messages, refer to page 101.

. GGEIQ’
* Cause 1:The display’s RGB luminescence characteristic has never been input for the currently se-
lected memory channel since shipment from the factory.

Action : This error will disappear if you enter the luminescence

CHali EXT Ad F1
characteristic. El1 [ 1

* Cause 2: The currently used measuring probe is different from the
one that was used to input the display’s RGB lumines-
cence characteristic and target color (W).

Action : Connect the same probe as the one used to input the
display’s RGB luminescence characteristic and target
color (W).

Alternatively, input the display’s RGB luminescence char-
acteristic with the currently used measuring probe.
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“E5” (after the key is pressed) CHEl ALE
e Cause 1:Theluminescence characteristic for one of W, R, G and B has ES #W #R & #B

not been input.

Action : Input the luminescence characteristic for the color for which
the luminescence characteristic has not been input, and then
press the key.
e Cause 2:The key was pressed when the measuring range for target color (W) was exceeded.
Action : Input the target color values (W) that are within the measuring range, and press the key.

8. Press the (@) key.

LI R

The RGB luminescence characteristic for the display’s analyzer mode and target color (W) will be set.
Steps 4 to 7 can be performed in any order.

Pressing the , , or key before pressing the key allows you to re-enter the luminescence characteristic.
To cancel luminescence characteristic setting, press the key before pressing the key.
To change the target color you set, change it as explained in “1. Setting/Changing the Target Color by Measurement” (page 61).

Even if the target color is changed, the currently set RGB luminescence characteristic for display’s analyzer mode will remain unchanged.

* Pressing the key displays “100.0” as the target color value for R, B and G.

<Noteson When Inputting the RGB L uminescence Characterigtic for Analyzer M ode>

By default (factory setting), the RGB luminescence characteristic for the display’s analyzer mode has not been
input.

Thus, before performing measurement in analyzer mode, the RGB luminescence characteristic must be input.
The target color is also set when the RGB luminescence characteristic is input.

Note that the target color is common to all measurement modes (xyLv, TAuvLyv, analyzer, u'v'Lv, XYZ).

If the intensity of the display to be measured is 0.1 cd/m? or less or if the ambient temperature has changed, zero
calibration must be performed before inputting the RGB luminescence characteristic.

Static electricity on the display’s screen surface must be removed as much as possible.

Make sure that the measuring probe is placed against the display. If it is tilted or moved, it is not possible to
input accurate luminescence characteristic.

Take care not to let the measuring probe be exposed to excessive impact. In addition, do not pull or bend the
cord excessively or exert excessive force on it. Failure to observe this may result in breakdown or wire-breakage.
keys may not be operable if “OVER” is displayed on the LCD display section.

Never press the following keys during setting.

Doing so will cancel setting of the luminescence characteristic and activate the mode corresponding to the
pressed key.

([0-CAL],[MODE],[MR], MEMORY CH [~],[~], [@])

If the RGB luminescence characteristic for analyzer mode is input using a memory channel that has been
matrix-calibrated, the correction factor for matrix calibration will be deleted. (Minolta’s calibration standard
will be used for measurement if xyLv, TAuvLv, u'v'Lv or XYZ measurement mode is selected.)

In the case of the same memory channels and probes, the RGB luminescence characteristic for analyzer mode

is stored in their common memory irrespective of measurement mode. Therefore, when matrix calibration is
performed, the RGB luminescence characteristic for analyzer mode is also input at the same time.

User Calibration How thememory isused in the case of analyzer mode

— Used for matrix calibration

| Calibration values xyLv for W | | Calibration values xyLv for R | | Calibration values xyLv for G | | Calibration values xyLv for B |
| Measured value for W | | Measured value for R | | Measured value for G | | Measured value for B |
Used for white calibration Used for analyzer mode RGB luminescence characteristic
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Setting/Changing the Target Color

If you have input the RGB luminescence characteristic for user calibration/analyzer
mode:

It is not necessary to set the target color in the following cases.

1 When you want to set the user-calibrated color as the target color for a memory channel

2 When you want to set the target color (W) which was set when the RGB luminescence characteristic for the
display’s analyzer mode was set as the target color

The target color set here is the same as those set by 1 and 2. Only when you want to change the currently set
target color, should it be changed it as explained below.

By setting the target color, the difference between the measured value and the target color can be displayed in the

analog display section. The target color can be set for each probe of each memory channel.

The target color must be set in the following cases.

*  When you want to set the target color for memory channel CHOO

*  When you want to perform measurement using Minolta’s calibration standard without user calibration and
want to use the analog display function

When you want to set a color that differs from the color used for user calibration as the target color to a user-
calibrated memory channel

:

When you want to set the target color (W) that has already been set and another color as the target color to a
memory channel for which the RGB luminescence characteristic for analyzer mode has been input

There are the following two methods of setting/changing the target color. Some memory channels do not allow you
to set the target color.

1. Setting/changing the target ..................... The display’s measured value is set as the target color.
color by measurement This method can be used for any memory channels.

2. Setting/changing the target color ............. Set the desired values (X, y, Lv) by entering them directly using the
by entering values instrument’s ten-key. This method can be used for memory channel

CHOO only. (This method is not possible if analyzer measurement
mode is selected.)
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1. Setting/Changing the Target Color by M easurement

[Operating Procedure]

|

—

|

7=

\_lu:l

35 1
HOLD lamp

When the optional 4-point expansion board CA-B14 is used

i[O e =
= oonos] s 4
= s

Select the probe no. to which you want to set the target color. The target color can be set independently for each
probe connector ([P1] to [P5]) for each memory channel.

1

4

Press the [g) key.

The LCD display section will switch to the menu selec-
tion screen.

Press the (&) key to open the PROBE selec-
tion screen.

Each time the key is pressed, the screen will switch
in the order PROBE - SYNC - ID Name input —
RANGE - Measurement Speed — Number of Digits —
Calibration Standard — RS232C Baud Rate -~ PROBE.
Press the key to display the probe no.
you want to select.

Menu selection screen

MEMU @ SELECT
FLUSH SFRCE KEY

¥

PROBE selection screen

SELECT = FROBE
Fi1 ZEa81112

] Press the |(5)] key
until the desired

¥

probe no. appears.

SELECT & PROEBE

P3 30881113

Probe no.

Each time the key is pressed, the probe no. switches in the order [P1] ---.

Press the ()| key to confirm the selection.

| E—

* By default (factory setting), the instrument is set so that [P1] will be selected automatically when the POWER switch is set to ON. If you
want to change this setting, refer to page 29.

1.
2.

4.
5.

Press the MEMORY CH and keys until the memory
channel where you want to set the target color appears.

Place the measuring probe against the display and take mea-

surement.

Memory channel

CHEi EXT Ad Fi
[ 1

While the probe is placed against the display,

press the |[HOLD| key.

The latest measured values will be hold and the HOLD lamp

lights up.
Press the [g)| key.

The measured color of the display will be set as the target color.

Press the [HOLD| key to start measurement.

The HOLD lamp will go out.

* To view the target color you set, press the key.
(For details, refer to page 71.)

* By default (factory setting), x=0.3127, y=0.3293 and Lv=160.0 (cd/cm?) are set
for each memory channel.
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<Notes when Setting/Changing the Target Color by M easurement>

e Note that the target color is common to all measurement modes (xyLv, TAuvLyv, analyzer, u'v'Lv, XYZ).

e If the intensity of the display to be measured is 0.1 cd/m? or less or if the ambient temperature has changed, zero
calibration must be performed before setting the target color.

e Static electricity on the display’s screen surface must be removed as much as possible.

e Make sure that the measuring probe is placed straight against the display. If it is tilted or moved, it is not
possible to input accurate target color.

e Take care not to let the measuring probe be exposed to excessive impact. In addition, do not pull or bend the
cord excessively or exert excessive force on it. Failure to observe this may result in breakdown or wire-break-
age.

e If “OVER?” is currently displayed, it is not possible to set the currently measured color as the target color since
the instrument’s measurement range is exceeded.

<Error Messagesin LCD Display Section> ... For other error messages, refer to page 101.
e “OVER” (after the | HOLD | key is pressed)

* It is not possible to set the currently measured color as the target color since the instrument’s measure-
ment range is exceeded by the measured value.

. “E 1 2
. . S CER
» Cause : The target color was set using a measuring probe which is differ- HLIER
ent from the one used to perform user calibration/input the RGB
luminescence characteristic for the analyzer mode.
e Action:1 Set the target color using the measuring probe that was used to
g . CHEL F1
perform user calibration/input the RGB luminescence charac- E1 1

teristic for the analyzer mode.

2 Perform user calibration/input the RGB luminescence charac-
teristic for the analyzer mode again using a measuring probe
connected to the instrument, and then set the target color.

* For a description of how to check the probe serial no., refer to page 72.
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2. Setting/changing the tar get color by entering values

This method can be used for memory channel CHOO only.

[Operating Procedure]

4f [;}]D
gl
{2 ooooeEds 2
T = | = — ]

1 3

When the optional 4-point expansion board CA-B14 is used

Select the probe no. to which you want to set the target color. The target color can be set independently for each
probe connector ([P1] to [P5]) for each memory channel.

1 Press the key. Menu selection screen
The LCD display section will switch to the menu selec- MEHL @ SELECT
tion screen. FIUSH SPRCE KEY

2 Press the [ key to open the PROBE selec- A
. PROBE selection screen
tion screen. SELECT : FROBE
Each time the key is pressed, the screen will switch TP "35551 117 ] Press the &) key
in the order PROBE — SYNC - ID Name input — s until the desired
RANGE - Measurement Speed — Number of Digits — SELECT = PROBE probe no. appears.
Calibration Standard — RS232C Baud Rate — PROBE. F3 33551113

3  Press the key to display the probe no. Prolbe no. :

you want to select.
Each time the key is pressed, the probe no. switches in the order [P1] ---.
4  Press the [g)| key to confirm the selection.

* By default (factory setting), the instrument is set so that [P1] will be selected automatically when the POWER switch is set to ON. If you
want to change this setting, refer to page 29.

1. Press the MEMORY CH [=~] and [~=] keys ~ Memory channel

until the memory channel CHOO appears. CHEE EXT  Ad FL
L ]

2. Press the [ key.
In the LCD display section, the current target color val- CHEG8 = = Luw Pl

ues are displayed.

<Error Messagesin L CD Display Section> ... For other error messages, refer to page 101.

e “E3” (after the key is pressed) ET o
* Cause : An attempt was made to set Incorrect target BEEn 2935 16B.68

color values.

Incorrect calibration values mean the following.

1 Oneofx,yandLvis “0”.

2 1-x-y =0

3 Values which are beyond the instrument’s calculation capability or contradicting values.
* Action : Enter correct values and then press the key.
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3. Enter target color values (x, y, Lv).
For x and y, a value 10000 times the calibration value must be entered.

Use the ten-key ( to , ) to enter the value.

The cursor moves to the right each time a value is entered.

Each time the |(»)| key is pressed, the cursor moves in the order x -y - Lv - x. CHEE » o Lu Pl
In this example, x=0.3300, y=0.3000 and Lv=39.50 are entered. ot o "'i"' 168, d
1 Press the , , and then |(o)| key to enter the “x” value. CHEE x w9 Lu Fl
2 Press the (i3] key. I36E ZAEE 1660
The cursor (_) will move to “y”. ¥
3 Press the , , and then |(o)| key to enter the “y” value. Lﬂ'ﬂ'—fgﬁﬁ_ 4;‘H I_-;::: Eé
4 Pressthekey. e
The cursor (_) will move to the “Lv” position. CHEE =« w9 Lu F1l
5 Press the [(3)), (8], (), [(®) and then [(§) key to enter the “Lv” value. 3306 668 39.58

4. Ppress the [@ key.
The target color will be set to CHOO.

* To cancel target color setting, press the key before pressing the key.
* To view the target color you set, press the key. (For details, refer to page 71.)

* By default (factory setting), x=0.3127, y=0.3293 and Lv=160.0 (cd/m?) are set for the memory channels for which no target color has been
set.

<Notes when Setting/Changing the Target Color>
e The key may not be operable if “OVER” is displayed on the LCD display section.
e Note that the target color is common to all measurement modes (xyLv, TAuvLyv, analyzer, u'v'Lv, XYZ).
e Never press the following keys during target color setting.
Doing so will cancel setting and activate the mode corresponding to the pressed key.

([0-CAL],[MODE|, [REMOTE|, [MR], MEMORY CH [~ ], [~], [@))
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Other Settings

1. Setting an ID Name

An ID name is a name that can be assigned to each memory channel by entering it directly using keys.
When measurement is performed, the ID name is displayed together with the memory channel no. and probe
connector no. in the LCD display section.

* Number of characters you can enter ................. Up to 10 characters

» Type of characters you can enter ...........cccc...... “1” to “97, “.” (comma), “A” to “Z”, “—7, “” (space)
For instance, if you set “EXT D-1.50” for CHO1, the LCD display section [~ Memory channel
will look like the one shown on the right. CHE1 EXT  Ad F1— Probe no.

[EST D-1.581— D name

This function is useful when you want to specify that user calibration and
target color have been set for what type of display with what colors.

[Operating Procedure]

q ‘ ’ l ] ] b
° 2
{2 OO0 0O EqOsE 5
\_/ | =3 7= FO \_/
1 4
1. Press the MEMORY CH and keys until the  Memory channel
memory channel to which you want to set an ID name CHE1 EXT Ad F1
appears. L 5 L
2. Press the [g) key. FENL T SELECT
The LCD display section will switch to the menu selection screen. FUSH SFPACE KEY
3. Press the key to open the ID name input screen. 4
Each time the key is pressed, the screen will switch in the order CHE% E«T  RAd Fl%
PROBE - SYNC - ID Name input -~ RANGE - Measurement =
Speed — Number of Digits — Calibration Standard — RS232C
Baud Rate - PROBE.
4. Enter the desired ID name.
Ten-key ( to , ) .................... Used to enter values. (The cursor moves to the right each time a value
is entered.)
KEY totiieeeeee e The to and keys on the key panel can be used to enter an

alphabet, hyphen (-) and space. Pressing this key again will restore
the original function of the ten-key.
KEY oot Moves the cursor to the right each time this key is pressed.

Settings Section .



In this example, “EXT D-1.50" is set as the ID name.

1 Press the |@) key. CHal EXT Ad Fl
2 Press the key twice. [E ]
“E” will appear at the cursor position. —— . A4 —
3 Press the key twice. I';HH%EE'E{'T Rl FI%
“X” will appear at the cursor position. ¥
4 Press the |(g)| key once. CHEa1l EXT Ad P1
“T” will appear at the cursor position. LEAI ry L
5 Press the |cy)| key twice. CHEL EXT  Ad Fi
“” will appear at the cursor position. [EXT_ ]
6 Press the key once. ¥
“D” will appear at the cursor position. CHE % EE’EI'T . Ad FI%
7 Press the key once. E
“-” will appear at the cursor position. CHE1 ExT Hd Fl
8 Press the key. CEXT E: ]
9 Press the | key. -~ CHEl EXT Ad F1
“1” will appear at the cursor position. [EXT D~-1 ]
0 Press the , and then |(0)| key. 4
“.,“5” and then “0” will appear at the cursor position. CHE % EEE?T['-—?C{':.E%!

D. Press the (@) key.

The ID name will be set for the selected memory channel.
* To cancel ID name setting, press the key.

<Notes when Setting an ID Name>
e The ID name will be kept even if the POWER switch is set to OFF.
e Never press the following keys during ID name setting.
Doing so will cancel setting and activate the mode corresponding to the pressed key.
([0-CAL] [MODE|,[REMOTE],[MR | MEMORY CH [~ ], )
If the key is pressed while the key is not held down (i.e. the ten-key is not used as alphabet key), a screen
for setting the analog display range will appear.

38 \When the optional 4-point expansion board CA-B14 is used

Only one ID name can be set for each memory channel irrespective of the number of probes connected. (The

>

specified ID name will be common to all probes [P1] to [P5].)
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2. Setting the Analog Display Range

The analog display section displays the difference (%) between the measured value and the target color as well as
the difference (%) between measured values in the case of a measurement mode other than flicker mode. In the
case of flicker mode, the measured values will be displayed as they are.
The range for each dot can be set as follows.

1 xyLv, TAuvLv, u'v'Lv or XYZ measurement mode ..... Ax, Ay and ALv

2 Analyzer Mode

For G-reference .............. R/G, B/G and AG
For R-reference............... AR, B/R and G/R
3 FLHCKEI MOAE ..ot e e s eeeaees Flicker

The range must be set independently of 1, 2 and 3.

In the case of 1, the range set here will be used commonly by all the modes. Thus, for instance, if Ax and Ay
are set to 2% and ALv is set to 10% for xyLv mode, Ax and Ay will be displayed in 2% and ALv in 10%
irrespective of the measurement mode (xyLv, TAuvLyv, u'v'Lv or XYZ).

In the case of 2, the value set for G (G-reference), the value set for R (R-reference), the values set for R/G
and B/G (G-reference) and those set for B/R and G/R (R-reference) will be common. Thus, for instance, if
AG is set to 5% and both R/G and B/G are set to 3% in the case of G-reference, AR will be displayed in 5%
and both B/R and G/R in 3% in the case of R-reference.

In the case of 3, the analog display range for each dot can be set for flicker.

e Settable range ........... 0.1 to 99% I:In 0.1% step for the range from 0.1 to 9.9%
In 1% step for the range from 10 to 99%

e How to Read Analog Display
When n% range is set

For xyLv, TAuvLv, analyzer, u'v'Lv or XYZ mode For flicker mode
- +
—_
Red LED—‘ ’/ Green LED —‘ ’/ Red LED—‘ Red LED —‘ ’, Green LED —‘ ’, Red LED
-n x8% +Nx8%
or lower Below +n% or higher Below +N%
Below +nx2% P Below +nx2% .

A 4

Below +nx4% Below £nx4%
a Below +nx8% ' Below +nx8%

8% or higher

Y

A\
A

A 4

A

* Values displayed in the analog display section

For xyLv, TAuvLv, u'v'Lv or XYZ mode
_( XU Xt o
AX _(T) x 100 (%)

Ay =(%) x 100 (%)
ALv =(L"L;\k‘”) x 100 (%)

where, xt, yt, Lvt : Target color values
X,y, Lv : Measured values
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For analyzer mode (G reference)

R/G:(%) x 100 (%)

B/G=(%) x 100 (%)

AG=(GéGt) x 100 = G-100 (%)

For analyzer mode (R reference)

- (R=Rt _R- o
AR_( = )x1oo_R 100 (%)

B/R:(M)xmo (%)

||

G/R:(G?“R)xmo (%)

where Gt, Rt : Luminous intensity of the target color, being 100
R, G, B: Luminous intensity of the measured display

For flicker mode

Measured values are displayed as they are. The display lights up crosswise.

» Display examples
Ax=15% when set to 2%

\J

I I |
Green Red

Measured flicker 13% when set to 5%

\J

[ e o e o | [ |
LIl [
Red Green Red
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[Setting Procedure]

5.

N

===t

-

(2 Dooo= 0ds

\_l H | =N — | FO \_l
1 4

Press the [MODE]| key to select the measurement mode
for which you want to set the range.

Press the (@] key.

The LCD display section will switch to the menu selection screen.
Press the &) key to open the RANGE setting screen.
Each time the key is pressed, the screen will switch in the order
PROBE - SYNC - ID Name input - RANGE - Measurement Speed
— Number of Digits — Calibration Standard — RS232C Baud Rate —
PROBE.

Enter the desired range value.

Use the ten-key ( to , ) to enter the value. (The cursor moves
to the right each time a value is entered.)

Each time the key is pressed, the cursor moves between x, y and Lyv,
between G and B/G, R/G or between R and B/G, R/G. (This does not
apply in the case of flicker mode.)

In this example, the “x, y” range is set to 2.5%, and the “Lv” range is set
to 2.0%.

1 Press the , and then key to set the “x, y” range.
2 Press the [} key.

The cursor (_) will move to the “Lv” position.

3 Press the , and then key to set the “Lv” range.

Press the [g) key.

The ranges will be set.

* To cancel range setting, press the key before pressing the key.
* By default (factory setting), the ranges are set to 10%.

Menu selection screen

MEHLI = SELECT
FiUSH SPACE KEY

¥
Range setting screen
(For xyLv, TAuvLy, u'v'Lv
or XYZ mode)

FAMGE 22w L
e 16

For analyzer mode (G reference)

FAMGE & BrE.RB<GE
e 5 18

For analyzer mode (R refer

ence)

FAHGE B BoG.REAG
L3 oln 16

For flicker mode

RAMGE FMA
o 18

FAMGE .2 Luw
txa 1A 16

FEAMGE =aw  Luw
tEy Z.o 1@
¥

EAMGE 2w Luw
[y 2.0 2.8

<Error M €essages inLCD Dlsplay Section> - For other error messages, refer to page 101.

e “E4” (after the key is pressed)

* Cause :0.0% was entered.
* Action : Enter a correct value and then press the key. The settable
range is from 0.1 to 99%.
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<Notes on Range Setting>

e The range settings will be kept even if the POWER switch is set to OFF. The specified analog range will be
effective when the POWER switch is set to ON.

e The specified range settings are common to all the probe connector nos. and memory channels.

e Keys may not be operable if “OVER” is displayed on the LCD display section.

e Never press the following keys during range setting.
Doing so will cancel range setting and activate the mode corresponding to the pressed key.
([0-CAL| [MODE|, [REMOTE], [MR |, MEMORY CH [~], )

<Digital and Analog Display>

In the case of four-digit digital display, measured values are displayed in four digits with the fifth digit rounded off.
Similarly, in the case of three-digit digital display, measured values are displayed in three digits with the fourth
digit rounded off.

However, the values calculated from the digital display may not match the values displayed in the analog display

section.
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Settings Checking M ethod

1. Checking the Set Values

<Checking the Specified Target Color>

By pressing the key for less than two seconds in xyLv, TAuvLv, u'v'Lv or XYZ CHEL = o Lu Pl
mode, the values of the target color for the currently selected memory channel is M3182 4873 3868

displayed in the LCD display section as shown on the right.

When the optional 4-point expansion board CA-B14 is used

The values of the target color for the currently selected memory channel probe no. will be displayed.

<Checking the Calibration Valuesfor User Calibration>

e When white calibration is performed as user calibration

1 If only user calibration has been performed, the calibration values can be checked by checking the target
values. Since when user calibration is performed the color at the time of user calibration will be set as the
target color automatically, the target color values match the calibration values. However, if a different
color is set as the target color after user calibration, it is not possible to check the calibration values with
this method.

2 It is possible to check the calibration value for W by performing steps 5 and 6 ( key — key) of the
white calibration operating procedure (page 51).
The value that appears first when the key is pressed is the calibration value that was entered when the
previous user calibration was performed. The values for the target color will be displayed if user calibra-
tion has not been performed.

o When matrix calibration is performed as user calibration

1 If only user calibration has been performed, the W calibration values can be checked by checking the
target values. Since when user calibration is performed the color at the time of W calibration will be set
as the target color automatically, the target color values match the W calibration values.

However, if a different color is set as the target color after user calibration, it is not possible to check the
calibration values with this method.

2 Itis possible to check the calibration value for W by performing steps 5 and 6 ( key - key) of the
white calibration operating procedure (page 51).

The value that appears first when the key is pressed is the calibration value that was entered when the
previous user calibration was performed. The values for the target color will be displayed if user calibra-
tion has not been performed.

3 To check the calibration values for R, G and B, perform steps 4 then 5 ( key - key), steps 4 then
6 ( key - key) or steps 4 and then 7 ( key - key) of the matrix calibration operating
procedure (page 53).

The value that appears first when these keys are pressed is the calibration value that was entered when
the previous user calibration was performed. “0” will be displayed for R, G and B if user calibration has
not been performed.
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2. Checking the Probe Serial No. when M aking Settings

To check the probe serial no. when making settings, press the Period for which the keyis

key for two to four seconds (a bleep will sound after two seconds pressed
have elapsed) and check it in the LCD display section. 0 2 4  (sec)
} } !
Bleep Bleep Bleep

Target color The probe serial The unit of

is displayed. no.usedtomak- intensity is
ing settings is displayed.
displayed.

<When xyLv, TAuvLv, u'v'Lv or XYZ modeissdected>

The serial number of the probe used when user calibration is performed or when target color is set will be dis-
played.

When the optional 4-point expansion board CA-B14 is used

The probe serial no. of the probe connector used for the current selected memory channel will be displayed.

16798158 1 Probe serial no. used when user calibration was performed
167968166

2 Probe serial no. used when the target color was set

By default (factory setting), “00000000” is set for both 1 and 2.

* When “00000000” is set for 1: If measurement is performed with this memory channel, Minolta’s cali-
bration standard will be used for the measurement. (Same as when
measurement is performed with the memory channel CH00.)

e When “00000000” is set for 2: x=0.3127, y=0.3293 and Lv=160.0 (cd/m?) are set as the values of the
target color.

<When an analyzer measurement mode s selected>

The probe serial no. that was used to input the analyzer mode RGB luminescence characteristic or set the target
color for the currently selected memory channel will be displayed.

When the optional 4-point expansion board CA-B14 is used

The probe serial no. of the probe connector used for the current selected memory channel will be displayed.

1 Probe serial no. used to input the analyzer mode RGB luminescence characteristic

[ ]
=] =]
LA n ]

[ I n ]
o
[ N n |

[

2 Probe serial no. used when the target color was set

By default (factory setting), “00000000” is set for both 1 and 2.
* When “00000000” is set for 1: The RGB luminescence characteristic for the display’s analyzer mode

has not been input.
* The serial no. of the currently used measuring probe can be viewed in the PROBE selection screen, that can be opened by pressing the

then keys.

(If the 4-point expansion board CA-B14 is used, the probe connector no. will switch from one to another each time the key is pressed.
For details, refer to page 41.)

SELECT = PROBE

F1 35881112

<When flicker measurement mode is selected>
“00000000” will be displayed for both data lines.
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M easurement Section

This section explains measuring methods.

From the Settings Section

Explains how to select the measurement speed suitable for the display to be measured.

M easurement Page 74
Explains measuring methods, how to hold the measured values and how to read them.
White Balance Adjustment in Analyzer Mode Page 79
Explains how to adjust white balance. &
Selecting the M easurement Speed

9 Sp Page 82
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M easur ement

Before starting measurement, perform the following.

I nstallation/Connection section (page 23) Install the instrument, connect the power cable, and turn ON the power.

v

. . Perform preparations (instrument setting, zero calibration) that are
M easurement Prepar ation section (page 33) . P _p ( £ )
required prior to measurement.

v

Set up the instrument according to the setting method.

. . This is not necessary if the instrument has already been set up or if you
Settings section (page 43) ) ) . . .
are going to perform measurement using Minolta’s calibration standard

and are not going to use the analog display function

1. Performing M easur ement

[Measuring Method]

1.

2. Place the measuring probe against the display and per-

<About L ow-Intensity War ning>

Press the MEMORY CH |/\| and |\/| keys. keys to select CHEL HTSC Od Pl ‘
the memory channel for which user calibration has been L ]
performed (page 49), the RGB luminescence characteris- _
tic for analyzer mode that has been input (page 57) and
the target color that has been set/changed (page 60).

form measurement. se—— | |11
— ‘:

The measurement results will be displayed in the digital and analog dis-
play sections in the selected measurement mode.

The digital and analog display sections are blinking.
» The measured Lv (intensity) is below 0.1 cd/m? for white calibration with Minolta’s calibration standard
or equivalent.

<Notes on M easurement>

Since the intensity of the display will be unstable for a while immediately after the display is turned ON, the
measured values must be read after they have stabilized.

Static electricity on the display’s screen surface must be removed as much as possible.

Perform zero calibration if the ambient temperature has changed.

When measuring a display of intensity of 0.1cd/m? or less for a long period of time, perform zero calibration
approximately every hour.

Make sure that the measuring probe is placed straight against the display. If it is tilted or moved, accurate
measurement cannot be performed.

Take care not to let the measuring probe be exposed to excessive impact. In addition, do not pull or bend the
cord excessively or exert excessive force on it. Failure to observe these cautions may result in breakdown or
wire-breakage.
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<Error M €SSages in LCD DISpI ay Section> ......... For other error messages, refer to page 101.

e “OVER”
* Measurement is not possible since the instrument’s measurement range
is exceeded by the measured value.
In the case of analyzer mode, the instrument’s measurement range or
display range (100,000%) is exceeded by the measured value.
o “El1”

* Cause : In the case of xyLv, TAuvLv, u'v'Lv or XYZ measurement mode,
the currently used measuring probe is different from the one used
to perform user calibration and set the target color. In the case of
analyzer mode, the currently used measuring probe is different
from the one used to input RGB luminescence characteristic for
analyzer mode and set the target color (W).

* Action: Use the same probe as the one used to input the RGB lumines-
cence characteristic and set the target color. Alternatively, input
the RGB luminescence characteristic and set the target color us-
ing the currently used measuring probe.

e “E2”

* Cause : An error has occurred due to shift of the zero point because the

ambient temperature has changed since zero calibration.

* Action: Perform zero calibration.
* Measurement can still be performed even if “E2” is currently displayed.
* “E2” will not appear if “E1” is currently displayed.

When the optional 4-point expansion board CA-B14 is used

QUER

CHE1 MTSC HAd PL
El1 L 1

CHE1l HMTSC Ad F1
E2 L 1

e If two or more measuring probes are connected, measurement will be performed with all the probes simulta-

neously. However, the digital and analog display sections show only the measurement results taken by the one

selected probe (page 41).

2. Holding the M easured Values

e To hold the measured values, press the [ HOLD | key. The HOLD lamp 4
will light up. (Hold mode)
Pressing the [HOLD | key again will cancel hold mode and resume mea- g

L[@]“

:]E] oooo= 0

surement. This will cause the HOLD lamp to go out.
* If the conditions (e.g. measurement mode) set for hold mode are changed, the measured values
that are currently hold will be re-calculated according to the new conditions and then dis-
played. (This does not apply in the case of SYNC mode.)

<Notes on when Holding the M easured Values>

e [t is not possible to hold the measured values in the following cases.

S — Y

HOLD

-

L HOLD] key

HOLD lamp

1 Until the measured values appear after the POWER switch is set to ON and then [0-CAL | key is pressed

2 Until the measured values appear after the |0-CAL | key is pressed

3 When the error message “NO SYNC. SIGNAL” is currently displayed in the LCD display section

e To cancel hold mode, press the |[0-CAL | key.
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3. Displaying the M easured Values

<For xylv, TAuvLv, u'v'Lv or XYZ Mode>

For xyLv or u'v'Lv mode

The measurement results will be displayed in the digital and analog display [y 7 1 AX
sections. R HE=
e The digital display section shows the measurement results. y ,'_-,' ,_-’ ,'_:,' ,'_-,’ ,’ DAQ/: =
The display frequency of the measurement results varies with the selected SYNC Lv ’I_"I I_'I ’t A é"é _
mode and measurement speed. (For the display frequency, refer to page 82.) - =
For TAuvLv mode
 Display contents : For xyLv mode: x, y, Lv T :-’ '_:' ,'_." o DAXDD
For u'v'Lv mode: u', v', Lv MO Aé'j
For AuvLv mode: T, Auv, Lv Auv LG L0 L D=
T is displayed in three significant digits. Lv E’ '-" ” E’ él-é:,
For XYZ mode: X, Y, Z For XYZ mode
* Display range : 0.10 to 999.9 cd/m? or equivalent - 1 AX
When measured values are displayed in 4 digits L Hee
In 0.01 step for the range from 0.10 to 99.99 E,' ",’ ,'_-,' ,’ DAQI:D
In 0.1 step for the range from 100.0 to 999.9 g N | ALv
When measured values are displayed in 3 digits S o=
In 0.01 step for the range from 0.10 to 9.99 Foruviv TOde —— m
In 0.1 step for the range from 10.0 to 99.9 u' l'_l, l’ "l’ 'l’ 'I’ ODoe=
In 1 step for the range from 100 to 999 . ,':" L ,'_.' E’ 5 .
For TAuvLv mode: Ly (LT ALy
2300 = T = 20000 (K) GO OE=
| Auv | <0.1
<Range Over>
e When the measurement range is exceeded Digital display section 2
Analog display section : Not lit
LCD display section : “OVER”
e When white calibration is performed with When Lv (intensity) is below 0.10 cd/m? : The display
Minolta’s calibration standard Digital display section contents blink.
Analog display section, measurement mode
e When TAuvLv measurement mode is selected  Digital display section (T and Auv) “ _
and T and Auv are out of the display range
e The analog display section shows the difference between the measured value and the X Y
target color in percentage (%). HE==m=eeman
* Display contents: Ax, Ay, ALv DAézzulzchG
* For details on the analog display function and how to set the range for each dot, refer to page 67. ALy v
OO m =]

e When the analog display range is set to n%

-nx8% or
lower

+Nnx8% or

Below £n% higher

Below +nx2%

Below +nx4%

Below #nx8% 76




<For Analyzer M ode>

If analyzer measurement mode is selected, measurement results will be displayed as shown below.

e Digital display section

 Display contents : R, B, G l_-’l l_'l ’I 'l DD::;::ng
Outputs of the currently B 0o v BIG
measured monochrome (N R | oo ess=mor]
lights R, B and G in ratio G e N T —c
(%) to those of the specified
target color (W)
* Display range : When measured values are displayed in 4 digits
0.01 to 99900%
In 0.01 step for the range from 0.01 to 99.99%
In 0.1 step for the range from 100.0 to 999.9%
In 1 step for the range from 1000 to 9999%
In 10 step for the range from 10000 to 99990%
When measured values are displayed in 3 digits
0.01 to 99900%
In 0.01 step for the range from 0.01 to 9.99%
In 0.1 step for the range from 10.0 to 99.9%
In 1 step for the range from 100 to 999%
In 10 step for the range from 1000 to 9,990%
In 100 step for the range from 10000 to 99990%
e Analog display section
* Display contents : When analyzer mode (G-reference) is selected y RG
R/G, B/G: Ratio of measured values Bl l Ll [
AG: Difference from the target color in the case of mono- DD::L:: GB@]
chrome light G Y AG
OO m =]
When analyzer mode (R-reference) is selected Y AR
. . [ o =Y Yo e
AR: Difference from the target color in the case of mono- v BR
chrome light R O =]
G/R, B/R: Ratio of measured values DDDDLGEQ/&G

* For details on the analog display function and how to set the range for each dot, refer to page 67.

e When the analog display range is set to n%

Below +nx2%
Below #nx4%
Below +nx8%

- -

D — R ——

‘ Red ‘ ‘ Green ‘ ‘ Red ‘
-nx8% or |<—>| +nx8% or
lower Below £n% higher

I

Y

A\

[
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<For Flicker Mode>

If flicker measurement mode is selected, measurement results will be displayed as shown below.
e Digital display section
* Display contents : Contrast flicker value (%)
* Display range : 0.0 to 100% (up to the first deci- -1 )
mal place) e

Flicker mode

‘-
=

v
e e e s

—
(|
-

|

e Analog display section
* Display contents : Contrast flicker value (%)

* For details on the analog display function and how to set the range for each
dot, refer to page 67.

e When the analog display range is set to n%

—
~
-
i

Below +nx2%
Below +nx4%
Below #nx8%

— +

-— —_

‘ Red ‘ Green ‘ ‘ Red ‘
-nx8% or |<—>| +nx8% or
lower Below +n% hlgher

|

Y

[

A\

e Measurement range for flicker mode
The average intensity (Lv) is 0.1cd/m? or equivalent and the maximum intensity (Lv) is 2000cd/m? or equiva-
lent in the case of white calibration with Minolta’s calibration standard.
Vertical scanning frequency 40 to 130 Hz

(Note)
For measurement of flicker, make sure that the correct vertical synchronizing frequency is recognized by the instrument.
If an incorrect vertical synchronizing frequency is set in the case of UNIV or INT mode, correct measured values will not be obtained.

<Error Messagesin LCD Display Section>....... For other error messages, refer to page 101.
e “FLICKER ERROR UNDER”
* Measurement is not possible since Lv is below 0.1 cd/m? (white calibration with Minolta’s calibration
standard).
e “FLICKER ERROR OVER”
* Measurement is not possible since flicker value is beyond 100.0%.
e “FLICKER ERROR VSYNC OVER”
(EXT is selected as the SYNC mode)
* Measurement is not possible since the frequency of the vertical synchronizing signal input to this instru-
ment is beyond 130 Hz.
(INT is selected as the SYNC mode)

* Measurement is not possible since the currently set vertical scanning frequency is beyond 130 Hz.
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White Balance Adjustment in Analyzer M ode

<About Analyzer M ode>

Analyzer measurement mode is provided for adjustment of the display’s white balance.

The measured colors are expressed in luminous intensity of each R, B and G monochromatic light based on the
RGB luminescence characteristic for analyzer mode (page 57) and the target color (W) which are set to the instru-
ment.

Thus, adjusting the luminous intensity of R causes the measured value of R only to change, and measured values
for B and G remain unchanged.

This mode is useful when you adjust the luminous intensity of R, B and G to match the target color (W).

<White Balance Adjustment in Analyzer M ode>

First, set the RGB luminescence characteristic for analyzer mode and target color (W) to the instrument.
For the target color (W), the values of the white-balanced white must be entered. (Page 57)

If “100 is displayed for R, B and G in the digital display section when measurement is R (070711
performed in analyzer mode, this indicates that the color of the display measured is the B ! ".’ ’_" "_’
same as the target color (W) (i.e. the xyLv values are the same) for the selected memory l, I'_l, l'_I' . I'_I,
channel. In the analog display section, only the center green segments light up. G 'l ’l:,l ,l:'l ’I_"l
When only the center green segments light up in the analog display section and all the R ,’ ,'_-,' ) ,'_-,' ,':,’
values for R, B and G in the digital display section are the same (but not “100”), this B 11717117
indicates that the chromaticity coordinates (X, y) are the same as those of the target ! "_”‘_’ L
color (W), though Lv (intensity) differs. Even if the intensity of the display changes, G ,’ ,'_ l’ . ,'_ ,’ ,'_-,'

the chromaticity coordinates (x, y) are the same as those of the target color (W) as long
as the values for R, B and G are the same.

In this case, in the analog display section, only the center green segments for R/G and
B/G (G reference) or G/R and B/R (R reference) light up.

<About G-Reference and R-reference>

G-reference or R-reference must be chosen according to the display whose white balance is to be adjusted.
* G-reference: Must be used for displays whose G output cannot be adjusted independently.

» R-reference: Must be used for displays whose R output cannot be adjusted independently.
* Any of G-reference and R-reference can be used for displays whose R, G and B outputs can be adjusted independently.

M easurement Section .



[Operating Procedure]

q
] ] =
(2 000 oo
U/ ® = = U

[—]

2,3 Block entry of light
6 Place the probe against the display
3 4 5
1. he POWER switch to ON. -
oot the POVIER swilan 00 DRRKEN PROBE | Lo i pomin
2. Set the 0-CAL ring of the measuring probe  LFUSH ‘-“"iHL KEY | switch is setto ON
to the 0-CAL position. Press the [0-CAL] key.

Never direct the measuring probe toward a high-inten-

ZERD CALIERATION

sity illuminant.

¥

When the optional 4-point expansion board CA-B14 is used

CHEE EXT Ad P

During zero calibration

] End of zero calibration

Set the 0-CAL ring of every measuring probe to the 0-
CAL position. Zero calibration will not be performed
correctly if the 0-CAL ring of any of the measuring
probes is not set to the 0-CAL position.

3. Press the key.
After zero calibration is complete, set the 0-CAL ring
to the MEAS position and start measurement.

4. Press the [MODE key to select analyzer

measurement mode (RGB). Memory channel  Probe no.
D. Press the MEMORY CH Kk lect th | |
. and | eys to select the el BT ==
memory channel for which the RGB luminescence charac- r 1

teristic for analyzer mode has been set (page 57).

When the optional 4-point expansion board CA-B14 is used

Select the probe no. for which the RGB luminescence characteristic for the analyzer mode has been input.

1 Pressthe(@) key.

The LCD display section will switch to the menu selection screen.

2 Pressthe |q)| key to open the PROBE selection screen.

Each time the key is pressed, the screen will switch in the
order PROBE - SYNC - ID Name input -~ RANGE - Mea-
surement Speed — Number of Digits — Calibration Standard
— RS232C Baud Rate -~ PROBE.

3 Pressthe key to display the probe no. you want to select.
Each time the key is pressed, the probe no. switches in the
order [P1] ....

4 Pressthe|@)| key to confirm the selection.

* By default (factory setting), the instrument is set so that [P1] will be selected automati-
cally when the POWER switch is set to ON. If you want to change this setting, refer to
page 29.

6. Place the measuring probe against the display and
take measurement.
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Menu selection screen

MEML  SELECT
FlLIzH SFRACE EEY

A 4
PROBE selection screen

SELECT : FROEE
F1 35881112

¥

SELECT = PROBE

P32 30821113
| .

Probe no. 1

Press the

key until the
desired probe

no.

appears.



/. Adjust the white balance.

Normally, white balance can be adjusted by performing cutoff and drive adjustment for the display. In this

section, the method of adjusting the display’s color to the target color (W) is explained.

The method is explained by taking the following cases
where the measured values are as follows compared to the
target color (W).

* luminous intensity of R: Higher by 20%

* luminous intensity of B: Lower by 10%

* luminous intensity of G: Higher by 10%

7-1. When analyzer mode (G-reference) is se-
lected

1 Adjust theintensity (or luminousintensity of G)
so that the displayed value for G changes from
“110” to “100.0".

2 Adjust theoutput of R sothat thedisplayed value

for R changes from “109.0” to “100.0”, and ad-
just the output of B sothat the displayed valuefor
B changesfrom “81.80" to“100.0".
When all the values for R, B and G are changed to
“100.0”, adjustment of the white color of the display
to the target color (W) (i.e. the xyLv values are the
same) is complete.

1 Adjust theintensity (or luminousintensity of R)
so that the displayed value for R changes from
“120.0” to “100.0".

2 Adjust theoutput of B so that the displayed value
for B changesfrom “75.00” to*“100.0", and adjust
the output of G so that the displayed value for G
changesfrom “91.70” to “ 100.0".
When all the values for R, B and G are changed to
“100.0”, adjustment of the white color of the display
to the target color (W) (i.e. the xyLv values are the
same) is complete.

——
Ty
Dy
Dy

w
\—
1
-
~
—-—
(
-,
~

X
=
oy
=

(@)
-~ -
.~
"
=X

. When analyzer mode (R-reference) is selected

R [
e o 12.0
B o ronm
o oo <+90.00
(1101
G (g <1100
\\YI/ -~ AG
DD‘:':',ﬁ\:':‘GD
R 1 nrn
O 1090
B (11010
(o <3180
(0
G OO0 e
Analog display (R/G, B/G
g display ( <)—R/G
DD‘:‘:',H\':‘E:‘GG
— Y B/G
DD::H:.—:E:G
R [ B
Ry | 120.0
B im0
( 3. <+90.00
G Y /"l <1100
Analog display (AR)Y « MR
DDI:I:—:I:IGE
R 101070
[N RN
B 1710107
(i <7500
11010
G gy <+9170
Analog display (B/R, G/R)B/R
DD‘:‘:',H\':‘E:‘GG
— Y GR
DD:H-_—.—::G

* The RGB values given in the above example are based on calculations, and may not correspond to the actual display.
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Selecting the M easurement Speed

<Selecting the M easurement Speed>

Select the measurement speed according to your application.

If the measurement speed is changed, display frequency of the measurement results will change accordingly.
The measurement results are displayed at the following frequency.

FAST mode
Requires short measurement time, but measurement accuracy is not sufficient in the case of measurement of a low-
intensity display.

SLOW mode
Repeats measurement in FAST mode five times, and displays the average of the five measured values. This mode
is used when you want to perform accurate measurement.

AUTO mode
Switches measurement speed to FAST or SLOW automatically according to the intensity of the display measures.
Normally, this measurement speed is recommended.
The measurement speed switches from FAST to SLOW or vice versa at the following intensity.
FAST - SLOW: When Lv drops below 2.0 cd/m?.
SLOW - FAST: When Lv exceeds 3.0 cd/m>.

* In the case of flicker mode, FAST measurement speed is always selected irrespective of the measurement speed setting.

When the optional 4-point expansion board CA-B14 is used

FAST - SLOW: When Lv for any of probes drops below 2.0 cd/m>.
SLOW - FAST: When Lv for all the probes exceed 3.0 cd/m?.

— Currently selected measurement speed

CHEE EXT |Z'|d Fi F: FAST mode
[ 1 S: SLOW mode
A: AUTO mode
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[Operating Procedure]

o
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Menu selection screen

MEHL &= SELECT
FU=H SFRCE EEY

1. Press the [g) key.

The LCD display section will switch to the menu selection

screen.

¥
2. Press the key to open the measurement  Measurement speed selection screen
i SELECT &= M-5SFD
speed seleqstnlwon screen. T 1 Press the [
Each time the key is pressed, the screen will switch in = I key until the
the order PROBE — SYNC — ID Name input — RANGE  [2r FrT @ M-cph desired
SELECT = M-SFPD measurement
— Measurement Speed — Number of Digits — Calibra- S0 speed
tion Standard -~ RS232C Baud Rate - PROBE. A4 appears.
_ . . SELECT &= M-5SFD
3. Press the [ key to display the desired mea- FEST
surement speed. o —
Each time the key is pressed, the measurement speed F"is displayed erlen the [FAST] was selected.
switches in the order [AUTO] - [SLOW] - [FAST] - CHag EAT  Fd Fi
[AUTO. : ]

4. Ppress the [@)] key to confirm the selection.

* By default (factory setting), the instrument is set so that [AUTO] will be selected automatically when the POWER switch is set to ON. If
you want to change this setting, refer to page 29.
* To cancel selection of measurement speed, press the key.

<Notes when Selecting the M easurement Speed>
e The selected measurement speed data will be kept even if the POWER switch is set to OFF.
The selected measurement speed will be effective when the POWER switch is set to ON.
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Communications Section

This section explains communication with PC via RS-232C or
USB.

Communicating with PC via RS-232C

Explains how to connect the RS-232C cable and select the RS-232C baud rate to enable two-way Page 86
communication with PC via RS-232C.
Communicating with PC via USB Page 88
Explains how to connect the USB cable to enable communication with PC via USB. age
Remote M easurement

Page 88

Explains how to perform measurement from the PC remotely.
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Communicating with PC

This instrument allows two-way communication via RS-232C or USB.

1. Communicating with PC via RS-232C

Before setting the POWER switch to ON, connect a RS-232C cable (foe 9-pin D-sub Female) to the RS-232C

connector on the instrument. Refer to the following for the wiring diagram.

[Connecting Method]

1. Set the POWER switch to OFF.

2. Connect the instrument to the computer with the RS-
232C cable.

3. Connect the cable to the connector and secure them
with two screws firmly.

e When disconnecting the RS-232C cable, set the POWER switch to OFF
first, and pull the cable by holding the plug. Never pull the cable by its
cord.

* Pin Assignment

60000
0006

* Wiring Diagram

RS-232C connector

PC

RS-232C Cable

Signal

Pin No.

FG

TXD

RXD

RTS

CTS

DSR

CA-210
Pin No. | Signal | Input/Output Description

1 CD Input Carrier Detect
2 RXD Input Received data <
3 TXD Output Transmitted data
4 DTR Output Data Terminal Ready
5 GND
6 DSR Input Data Set Ready
7 RTS Output Request To Send
8 CTS Input Clear To Send
9 GND
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2. Selecting the RS-232C Baud Rate

The RS-232C baud rate can be changed according to the setting made on the computer that is used for remote
measurement.

[Operating Procedure]

1 . Press the key. Menu selection screen
The LCD display section will switch to the menu selection MEHL @ SELECT
screen. PUSH SPACE EEY
2. Press the [§] key to open the RS232C baud rate M
) | . RS-232C baud rate selection screen
ion reen.
selection screen. o SELECT : BAUD | B.
Each time the key is pressed, the screen will switch in the ToARE Press the
order PROBE - SYNC - ID Name input - RANGE - ¥ key until the
Measurement Speed — Number of Digits — Calibration Stan- SELECT & BHLD desired baud
192ER rate appears.
dard - RS232C Baud Rate — PROBE. s
3. Press the key until the desired baud rate ap- SELECT = BHUD
I A
pears. e L
Each time the key is pressed, the baud rate switches in |

the order 38400 — 19200 - 9600 — 4800 - 2400 - 1200
- 600 - 300 - 38400.

4. Ppress the [@)] key to confirm the selection.

* By default (factory setting), the instrument is set so that [38400] will be selected automatically when the POWER switch is set to ON.
* To cancel selection of RS-232C baud rate, press the key.

<Notes when Selecting the RS-232C Baud Rate>

e The specified RS-232C baud rate will be kept even if the POWER switch is set to OFF. The selected RS-232C
baud rate will be effective when the POWER switch is set to ON.
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3. Communicating with PC via USB

The USB cable can be connected/disconnected even if the power to the instrument is ON. However, in this manual,
the power must be turned OFF before connecting the USB cable.

[Connecting Method]

1. Set the POWER switch to OFF.

USB port
2. Connect the USB cable to the USB port on the in- |
strument.
3. Check that the USB cable’s plug is fully inserted and @°%° @@
connected firmly. I

e When disconnecting the USB cable, pull it by holding the plug. Never 2

pull the cable by its cord. >=‘
e Pay attention to the shape of the USB cable’s plug and make sure that
the correct USB plug is connected to the USB port on the instrument.
e If the computer has two or more USB ports, the USB cable can be
connected to any of them.

USB cable

<Notes on Communication via USB>

e One computer cannot control more than two instruments (i.e. only one instrument can be controlled by one
computer).

e If you want to control more than two instruments from one computer, connect them via RS-232C. It is not
possible for one computer to control one instrument via USB and another instrument via RS-232C.

4. Remote M easur ement

In remote measurement mode, the instrument is controlled from the computer.

[Operating Procedure]

RS-232C cable or USB cable

N I O =2 A p

Wi ™ > 7 U
1
REMOTE lamp

1. Press the [REMOTE] key.

The REMOTE lamp will light up, indicating the instrument is ready for remote measurement (i.e. ready for
communication via RS-232C).
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Explanation Section

This section explains the following items.

Measuring Principle Page 90
Maintenance Page 99
Dimension Diagram Page 100
Error Messages Page 101
Please read when an error message appears in the LCD display section.
Breakdown Check

. . Page 105
Please read when the instrument does not function correctly.
Specifications Page 108
M easurement/Quick Guide
Provides an outline of operations explained in the previous sections Page 109

(Measurement Preparation - Settings).
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Measuring Principle

1. Measuring Principle

This instrument uses sensors of a spectral sensitivity similar to the CIE 1931 color-matching function (X2A, YA, ZA)
to measure RGB luminescence energy of a color display, and displays the results in xyLv, T, AuvLv, u’v’Ly, flicker
or XYZ values.

Measurement is performed in the following sequence.

1 RGB luminescence energy of the color display is acquired through the measuring probe’s receptor, and
then converted to a voltage by the photoelectric conversion section. (Outputs: X2, Y, Z)

2 The temperature of the probe is detected by the temperature detection section. (Output: T)

3 The outputs (X2, Y and Z of 1) from the photoelectric conversion section and the output (T of 2) from the
temperature detection section are digitized in the A/D conversion section. A/D conversion is performed
simultaneously within the measurement time according to SYNC mode.

4 The digitized values (counts) are sent to the instrument’s CPU, where they are calculated according to the
measurement mode, SYNC mode and correction factor (user calibration), which have been set using
keys and switches.

5 The processing results are then displayed in the display sections, and output to a PC via RS-232C or USB.

Chromaticity coordinates (x, y) for Yxy (CIE 1931 color space) are obtained by the following formula.

X, Y and Z in the formula are tristimulus values

=X y=_ ¥ (X = X1+ Xo= 0.16727Z + Xa).
X+Y+7Z X+Y+7Z

Iy
=]

Instrument’s spectral sensitivity
CIE 1931 color-matching function

Relative sensitivity

0.0 350 400 450 500 550 600 650 700 750

Wavelength (nm)

Fig. 1 Instrument’'s Spectral Sensitivity

Main body Vertical synchronizing signal input
usB VSYNC RS-232C
. port connector connecto
Measuring probe
Uss R-232
river river
- AV4 -
| g‘r?\t/g?s‘%rtwnscecﬂon S =
a CPU
Photoelectric Yils
IQ |hersan section & A/D A
2 conver- |
| Photoelectric t 4 S sion <
I
conversion section S section »| FROM
Qo
emperature o I
etection section O SRAM |« »| PIO
k| Display
»’| section
»  KEY
v g A

Multi-point expansion
board connector
Fig. 2 Measurement Block Diagram
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2. About TAuvLvVv

If the instrument’s measurement mode is set to TAuvLyv, the following values can be displayed in the digital display

section.
T : Correlated color temperature
* Auv : Color difference from the blackbody locus
e Lv : Intensity

In TAuvLv mode, colors are expressed in the correlated color temperature (T) and color difference from the black-
body locus (Auv), and the intensity is expressed in Lv.

<About Correlated Color TemperatureT and Color Differencefrom Blackbody L ocusAuv>

The temperature of a blackbody (full radiator) that has the same chromaticity coordinates as that of a light is called
the color temperature of that light. However, only the colors that are present along the blackbody locus can be
expressed in color temperatures.

Thus, with a widened concept of color temperature, correlated color temperatures are used to express colors that
are slightly off the blackbody locus.

When a color is on the isotemperature line, the color temperature at the point where that line crosses the blackbody
locus is assumed to be the correlated color temperature of that color. The isotemperature line is the line that is
drawn along the chromaticity coordinates of a collection of colors that you feel visually similar to color tempera-
tures along the blackbody locus.

However, since all the colors on the same isotemperature line are expressed by the same correlated color tempera-
ture, it is not possible to express colors using correlated color temperatures only. Thus, to express colors, Auv, that
indicates positional relationship with the correlated color temperature T, is also used.

Auv is signed with “+” if the color is located above the blackbody locus, and is signed with “—" if it is below the

blackbody locus.
Vv
- Blackbody
- + 1 locus
0.35 |-
B — For TAuvLv
_ =} d
@ 2 mode
A uv 2 Correlated color
- 7 temperature T
B $
000 -
,f_
0.30 -
3000/(
1 1 1 1 1 1 1 1 1 1 1 1
0.20 0.25 0.30

—_ U

Fig. 1 Relationship between Correlated Color Temperature T and Auv
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3. Principle of User Calibration

This instrument uses three detectors provided in the measuring probe’s receptor to measure the colors of the
display.

The spectral sensitivity of these detectors does not match that of CIE 1931 color-matching function perfectly.
Because of this, some colors of the display are affected by slightly shifted spectral sensitivity, resulting in the
situation that absolute values of the measured values differ from the values (true values) obtained when the CIE
1931 color-matching function is used.

This instrument allows one of the user calibration methods; white calibration (single-color calibration) or matrix
calibration (RGB+W calibration). By performing user calibration, the influences that occur due to slight differ-
ences between the spectral sensitivity of the detectors used in the instrument and that of CIE 1931 color-matching
function can be corrected when measurement is performed.

These user calibration methods have the following features, so the user calibration that best suits your application
must be selected.

White Calibration

User’s own correction factor is set to the memory channels by measuring the white color of known values and
setting the obtained calibration values (xyLv) to the instrument. Once this factor is set, the measured values will be
displayed after correction by this factor and output each time measurement is taken.

Performing user calibration provides higher accuracy for measurement of colors that are close to the white color.

Matrix Calibration

User’s own matrix correction factor is set to the memory channels by measuring three monochrome colors (R, G
and B) of known values and setting the obtained calibration values (xyLv) and luminescence characteristic to the
instrument. Once this factor is set, the measured values will be displayed after correction by this factor and output
each time measurement is taken.

Performing matrix calibration enables high-accuracy measurements of LCD displays that provide colors through
additive color mixing of three monochrome colors (R, G and B).

Since the matrix correction factor obtained from Minolta’s calibration standard has been set, measured values
calculated based on this factor will be acquired when this instrument is used for the first time since shipment from
the factory.

Correction of Reading Differences between Instruments using User Calibration

(When two or more instruments are used or when the optional 4-point expansion board CA-B14 is used to use two
or more measuring probes)

Some measuring probes may have a slightly different spectral sensitivity. As a result, even if you are measuring the
same display, measured values may differ from one instrument to another (difference of readings between instru-
ments).

Such influences can be corrected by performing user calibration using the same display and the same calibration
values.
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4. Optical System of CA-210 Probe

The optical system consists of an objective lens and optical fiber.

Among the lights emitted from the LCD under measurement, only the lights that are emitted at within 2.5 degrees
perpendicular to the LCD are guided by the objective lens to the fiber. After being input to the fiber, the lights are
divided into three portions, and each portion is received by a sensor that has a spectral sensitivity similar to the CIE

1931 color-matching function. (Three sensors in total).

Optical fiber Sensor

—

Objective lens

EIAJ ED-2522 stipulates the following measuring requirements for LCD evaluation methods.

* Light receiving angle must be within 5 degrees.

* The measuring area must consist of 500 pixels or more.
This instrument satisfies the above requirements since it employs an optical system that receives only the lights
emitted within 2.5 degrees from a relatively wide measuring area (Q27).
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5. Principle of Analyzer Mode

In analyzer mode, the luminescence characteristics of the display’s three monochrome lights (R, G, B) and the
target color are set to the instrument’s memory. Once they are set, display’s screen colors obtained by measurement
can be converted to luminous intensity of each monochromatic light and displayed.

For instance, if the luminous intensity of R among R, G and B is adjusted, only the output of R will change and the
outputs of B and G will remain the same, making white balance adjustment easy (white balance measurement is
performed by adjusting the output of a monochrome color).

By setting the luminescence characteristics of the display’s three monochrome lights (R, G, B) and the target color
to the instrument’s memory, the display’s screen colors can be displayed in values that correspond to the outputs of
those monochrome colors. Since the outputs of the monochrome colors change according to the screen voltage
and drive voltage for R, G and B, respectively, use of analyzer mode facilitates adjustment of display’s white
balance.

Each sensor (spectral sensitivity: X2A, JA, ZA) of the measuring probe has sensitivity towards the display’s R, G and
B. Thus, even if R monochrome light is emitted on the display’s screen, an output will be provided from each
sensor (X2A, YA, ZA). This is also true in the case of G and B monochrome colors.

Therefore, to measure each of R, G and B monochrome colors independently, a certain technique is required. In
this instrument’s analyzer mode, measurement is performed based on the following concept.

<About Principle of Analyzer M ode>

Fig. 1 shows measuring probe sensor’s spectral sen-

A0 g O %A O

sitivity and display’s R, G and B spectral distribu-
tions.

T T T = =
400 500 600 700
Fig. 1 Display’s Spectral Distribution and Sensor’s Spectral Sensitivity

The outputs of sensors X2\, YA, and ZA when only the monochrome light R is emitted are the values equivalent to
the hatched areas Xor, Yr and Zg, respectively. Although the outputs of these sensors change according to the
output of the monochrome color R, the output ratio will be constant because of the spectral characteristic of the
display and sensors.

A O A0

Lz

R

Fig. 2 Outputs of Sensors XzA, YA, and zA by Emitted Monochrome Light R
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The above also applies when only monochrome light G is emitted as well as when only monochrome light B is
emitted, and the outputs are shown in Figs. 3 and 4, respectively.

A O g\ O

[ L v, = Lz

Fig. 3 Outputs of Sensors XzA, yA, and zA by Emitted Monochrome Light G

T O X g\ O

L X L ‘YE Lz

Fig. 4 Outputs of Sensors XzA, YA, and zA by Emitted Monochrome Light B

By emitting each monochrome light alone and setting the output ratio of each sensor as a constant (correction
factor) to the memory, the output of each monochrome light (R, G, B) can be calculated based on the output of each
sensor, even when three colors are emitted by the display at the same time.

R, G and B are displayed in percentage (%) to each monochrome light of the target color (W), being 100.

Therefore, before performing measurement in analyzer mode, the display’s luminescence characteristic and target

color (W) must always be set to the instrument’s memory.
In addition, for measurement in analyzer mode, the memory channel to which the same luminescence characteris-
tic and target color (W) as those for the display to be measured were set must be used.
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6. Principle of Flicker M ode

What is Flicker?

“Blinking* that appears on the display under certain conditions is called flicker.

This symptom occurs when settings like refresh rate and resolution do not match those set on the display, and in the
case of LCD, it may also occur depending on the displayed colors.

Since flicker occurs periodically, it has an adverse effect on the user’s eyes.

The relationship between the time axis (horizontal) and intensity level (vertical axis) is shown in Fig. 1.

From this, it is obvious that the intensity level changes periodically and the larger its amplitude the more clearly the
flicker is recognized.

In addition, it is known that the frequency of intensity level change is twice as large as that of the display’s vertical
synchronizing signal.

Flicker Measurement Method

Two kinds of quantifying measurement methods are available: contrast method and JEITA method.

With the CA-210 alone, the contrast method is possible. Use of the software supplied with the instrument also
allows JEITA method. This section gives an outline of both quantifying measurement methods.

(1) Contrast Method

/\//Nk A ¢ b :vimax — vmin

Vmin Vmax a: (Vmin+Vmax)/2

Fig.1

If the intensity level of the display changes as Fig. 1, it is considered that AC component (b) overlaps on the DC
component (a). With the contrast method, the ratio of AC component to DC component is defined as the flicker
amount.

AC component (a) is defined as Vmax — Vmin and DC component (b) as (Vmax + Vmin)/2, and the flicker amount
is calculated by the following formula.

Flicker amount = AC component / DC component
= (Vmax — Vmin)/{(Vmax + Vmin)/2} x100 [%]
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(2)JEITA Method

With the JEITA method, the amount of flicker does not depend on its frequency, and is calculated based on the AC
and DC components of the measured intensity.

However, human sensitivity to flickering starts to drop gradually at about 30 Hz, and when the frequency exceeds
60 Hz, it is no longer possible for humans to sense it.

dB
0
@ | -10
>
I3
20
Y 30
40
-50
-60
0 10 20 3 4 5 6 70 80

Fig. 2 Frequency Hz

From this, it is possible that even if a flicker of a large amplitude and frequency of 60 Hz or higher exists the human
eye cannot recognize it as a flicker.
Thus, with the JEITA method of flicker measurement, it is very important to know the exact amplitude and fre-
quency of flicker energy, in addition to the AC /DC component ratio, that is defined by the contrast method.
With the JEITA method, the measuring devices shown below are required for measurement.

LCD modulel

Display surface

Luminance meter

O _E_____ _____

—

Drive signal

Drive power

»

A

lxo0 : Standard

Ox0: observation distance = 50 cm
\
(e)e] J
Y
O OO0 (o)) g
FFT analyzer Integrator
Fig. 3

Fig. 3 shows that the output signal (Fig. 1) from the luminance meter (used to measure the LCD) is guided to the
integrator.

To reconstruct what is seen by the human eye, the integrator sends the signal through a filter that decreases the
sensitivity because of frequency difference, and then outputs it to the FFT analyzer.

The signal is processed by the FFT analyzer (Fast Fourier Transform Analyzer), and is displayed in a form of
energy distribution of frequency components (Fig. 4).
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Po

Power

Px1

I PX2

30 60
Frequency Hz

Fig. 4

As shown in Fig. 4, when two or more frequency components (PO, Px1, Px2) exist, the maximum value among all
the frequency components (Px1, Px2 in the case of Fig. 4) except for PO, that is the component of frequency 0, will
be set as Px. With the JEITA method, the flicker amount in this example is calculated by the following formula.

Flicker amount = 10 x log (Px/P0) [dB]
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M aintenance

é S A FETY W A R N I N G (Failure to adhere to the following points may result in death or

serious injury.)

If you are not going to use the instrument for a long « Take special care not to allow liquid or metal ob-

time, disconnect the AC power cord from the AC jects to enter the instrument.
outlet. Dirt or water may accumulate on the prongs « Should liquid or metal objects enter the instru-
ment, turn the power OFF immediately, discon-

nect the AC cord from the AC outlet, and contact

of the AC power cord's plug and it may cause a fire.
If there is any dirt or water on the prongs, it must be
removed. the nearest Minolta-authorized service facility.

Failure to observe this may cause a fire or electric

> PO

Do not disassemble or modify the instrument. shock.

Doing so may cause a fire or electric shock.

« The instrument should not be used if it is dam-
aged, or if smoke or odd smells occur.

« If smoke or odd smells occur or if the instrument
is damaged, turn the power OFF immediately, dis-
connect the AC cord from the AC outlet, and con-

O>0 AP

tact the nearest Minolta-authorized service facil-
ity.
Failure to observe this may result in a fire.

1. Cleaning the I nstrument

If the instrument gets dirty, wipe it with a soft dry cloth. Never use solvents such as thinner and benzene.

If the measuring probe receptor’s objective lens gets dirty, wipe it with a soft dry cloth or lens cleaning paper.
Should the instrument break down, do not try to disassemble it by yourself. Contact a Minolta-authorized
service facility.

2. Storing the Instrument

The instrument and its optional accessories should be stored within the following temperature range. Do not
store them in areas subject to high temperatures and high humidity. For added safety, it is recommended that
they be stored with a drying agent (such as silica gel) at near room temperature.

* Main body and measuring probes

4-point expansion board CA-B14

Take care not to allow condensation to form on the instrument during use.
When moving the instrument to the location where it is to be used, take care not to expose it to temperature
changes.
When storing the optional 4-point expansion board CA-B14, always put it in the anti-static bag in which the
board is supplied.
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Dimension Diagram
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Error Messages

The following error messages appear if the instrument does not operate correctly.
The table below shows kinds of error message, their meanings (description) and corrective actions.

*1
*2

*2

(Note) « *1: If “E1” appears, the cause of the error can be located easily by checking the serial no. of the probe used to make settings and

Error Message

Cause: (Description)

Corrective Action

e When xyLv or TAuvLv measurement mode
is selected

1 No target color has been set to the

memory channel since shipment from

factory.

2 The currently used measuring probe is

different from the one used to perform

user calibration and set the target color.

1 Perform user calibration or set the target color.

2 Use the same probe as the one used to perform user
calibration and set the target color. (Page 26) Or
set the target color using the currently used probe.
(If you press the key for two to four seconds
while a menu is displayed on the LCD, the upper
line will show the user calibration/luminescence
characteristic, and the lower line shows the probe
no. used to set the target color. However, in the
case of xyLv, TAuvLv, u’v’Lv or XYZ mode, the
upper line shows the probe no. that was used to
perform user calibration. In the case of analyzer
mode, it shows the probe no. that was used to input
the RGB luminescence characteristic for analyzer
mode. In flicker mode, both upper and lower lines
show “00000000™.)

* When analyzer measurement mode (RGB) is selected
1 The RGB luminescence characteristic for ana-
lyzer mode has not been input for the selected
memory channel since shipment from factory.

2 The currently used measuring probe is differ
ent from the one used to input the RGB lumi-
nescence characteristic for display’s analyzer
mode and set the target color (W).

1 Input the RGB luminescence character-
istic for display’s analyzer mode.

2 Perform corrective action 2 given in
“eWhen xyLv or TAuvLv measurement
mode is selected*.

* The settings made to the selected memory
channel have been lost.

¢ Make them again.

* An error has occurred due to shift of the zerd
point because the ambient temperature has
changed since zero calibration.

* Perform zero calibration. (Page 34)
(Measurement can still be performed even
if “E2” is currently displayed.)

An attempt was made to set an incorrect value
when performing user calibration or setting the
target color to CHOO by entering its values directly.
Incorrect calibration values mean the following.
1 One of x, y and Lv is “0”.

2 1-x-y=0

3 Values which are beyond the instrument’s calcu-

lation capability or other contradicting values

» Enter correct values and then press the

ENTER | key.

“0%” was set when setting the analog dis-
play range.

* Enter a correct value and then press the

ENTER |key. The settable range is from
0.1 to 99%. (Page 67)

No entry has been made for one of W, R, G
and B.

The key was pressed when the mea-
suring range for target color (W) was ex-
ceeded.

* Enter values for the color for which no values have been
made, and then press the| ENTER |key. (Page 52 or 57)
* Enter values for the color for which no Input the target

color values lWi that are within the measuring range,
and press the | ENTER | key.

An attempt was made to set an incorrect
value when performing matrix calibration.

* Enter correct values and then press the

ENTER | key.

El

CHEL MTSC Ad F1

E1 [ 1
E2

CHE1l HTsC Ad F1
EZ [ 1
E3

EZ # 0o9 Lu Pl
g v s e i
E4

FAMGE =9 L
Edcyy @ 2.8
E5

CHEl L-CAL
ES =i B 3 #B
E6

CHal L=-CAL
Es #h R #5 ®B
E7

SELECT = SWHC.

E¥  IHMTHEE. GH=

Although INT SYNC mode is selected, the
setup value isn't correct.

¢ Set the correct value, the correct value is
value between 40-200Hz.

the current probe serial no. For details, refer to page 104.

e *2: “E2” will not appear if “E1* is currently displayed.
1

Explanation Section .



*3
*4

*3
*5

*3
*4

Error Message

Cause: (Description)

Corrective Action

OFFSET ERROR

OFFSET ERREOR
FUSH @-CAL EEY

Zero calibration has not been performed
correctly.

(Zero calibration was performed with insuf-
ficient blocking of entry of light.)

Pressure is given to purobe.

Perform zero calibration again. (Page 34)
(Even if the error message is currently displayed,
measurement will start if the measuring probe’s re-
ceptor is exposed to light.)

Don't give the pressure.

It is sometimes indicated under the condi-
tion that the switching ring is set on
"POINTER".

¢ This is not a trouble.

TOO BRIGHT

TOO BRIGHT

Zero calibration is being performed with
insufficient blocking of entry of light.

Block the light completely for all the
measuring probes, and when “DARKEN
PROBE PUSH 0-CAL KEY” appears
press the key again. (Page 34)

NO SYNC. SIGNAL

MO SYHC. STEHAL

Although EXT SYNC mode is selected, the verti-
cal synchronizing signal used for the display is not
input correctly to the terminal on the instrument.
The vertical synchronizing signal used for the dis-
play is outside the range of 40 to 200 Hz.

Input the vertical synchronizing signal correctly.
(When the vertical synchronizing signal is out-
side the range of 40 to 200 Hz/page 28)
Switch SYNC mode to NTSC, PAL, UNIV or
INT mode and start measurement.

OVER

OLER

The measured value is exceeding the
instrument’s measurement range.

The measured value is above 100,000% in
analyzer mode. (Display range over)

Measurement must be performed within
the measuring range.

SET MAIN PROBE

SET MAIM PROEBE

The measuring probe is not connected to the
probe connector [P1] properly.

Connect the probe to the probe connec-
tor [P1] properly.

(Before connecting/disconnecting the
measuring probe, make sure that the
POWER switch is set to OFF.)

PROBE ERROR

FROEBE ERROR

A measuring probe was connected or dis-
connected while the POWER switch was
ON.

Set the POWER switch to OFF first, con-
nect the measuring probe, then set the
POWER switch to ON.

(Before connecting/disconnecting the
measuring probe, make sure that the
POWER switch is set to OFF.)

DATA ERROR

DATH ERROR

Measurement is not possible since the mea-
suring circuit is not functioning correctly.

Set the POWER switch to OFF.

If this error still appears even if the
POWER switch is set to ON, the instru-
ment has broken down.

Contact a Minolta-authorized service fa-
cility.

MEMORY ERROR

MEMOREY ERROR

The instrument’s memory is abnormal.

Set the POWER switch to OFF.

If this error still appears even if the
POWER switch is set to ON, the instru-
ment has broken down.

Contact a Minolta-authorized service fa-
cility.

FLICKER ERRORO
UNDER

FLICKER ERROR
UNDER

Lv is below 0.1 cd/m?.

Make sure that Lv is below 0.1 cd/m?
when performing measurement.

FLICKER ERRORO
OVER

FLICKER ERROR
OUER

FMA value has exceeded 100.0%.

Measurement must be performed within
the measuring range.

FLICKER ERRORO
VSYC OVER

FLICKER ERERORE
LISYHE OUER

VSYNC is exceeding 130 Hz in flicker
mode.

In the case of flicker mode, VSYNC of
40 to 130 Hz must be input.
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Error Message Cause: (Description) CorrectiveAction

INCORRECTU PROBELD | « The connected probe or expansion board | ¢ Connect the correct probe or expansion
PROBEL GA100PIus differs from the one used on the instrument. board.

IMCORRECTOFPROEBE
FROBEOCHISERlus

INCORRECTO BOARDO
BOARDU TAZ200

THCORREECT O BORRD
BOARDO CRZEE

(Theindication nitalics showsthe modd
name of the probe or expansion board.)

(Note) ¢ The key is inoperable if error message *3 is displayed.

* The instrument operates as follows if error message *4 is displayed.
1 Clears the display by the key.
2 Aborts CAL ON state (i.e. the state that is effective when the key is pressed).
3 Aborts MENU ON state (i.e. the state that is effective when the key is pressed).
4 Aborts measuring probe selection.
5 Aborts SYNC mode selection.
6 Aborts ID name setting.
7 Aborts analog display range setting.
8 Aborts measurement speed selection.
9 Aborts selection of the number of display digits.
0 Aborts calibration standard selection.
A Aborts RS-232C baud rate selection.

* The instrument operates as follows if the error message *5 is displayed.
1 The key is inoperable during CAL ON state (i.e. the state that is effective when the key is pressed).
2 The key is inoperable.
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<Relationship Between Probe Serial No. and Error Message“E1" >

If “E1” appears, the cause of the error can be located easily by checking the serial no. of the probe used to make

settings and the current probe serial no.

* Probe serial no. used for making settings : Displayed when the key is held down for two to four sec-
onds. (The buzzer sounds once immediately after the key is
pressed. It will also sound two and four seconds later if the key is

* Current probe serial no.

kept held down. Thus, to display the probe serial no. used for

making settings, release the key after the buzzer has sounded

twice in total.)

: Displayed in the PROBE selection screen when the and
keys are pressed together.

Probe Serial No.
Displayed during
M easurement

Cause and Action for “E1”

When xyLv, TAuvLv, u'v'Lv or XYZ
measurement modeis selected

When

analyzer measurement modeis
selected

Action: Set them again.

Both lines show "00000000". | Cause : User calibration has not been per- | Cause : Neither the RGB luminescence char-
ARGERRER formed or the target color has not been acteristic for display’s analyzer mode
ARARRRAR set for the currently selected memory nor target color (W) have been set for
—— channel since shipment from the fac- the currently selected memory chan-

tory. nel since shipment from the factory.

Action : Perform user calibration or set the tar- | Action: Set the RGB luminescence character-
get color. istic for the display’s analyzer mode
and target color (W).

Upper line shows "00000000". Cause : The RGB luminescence characteris-
ARERRRER tic for the display’s analyzer mode
167001 60 ~ has not been input. o

— Action: Set the RGB luminescence characteristic
for the display’s analyzer mode. If you
want to set a target color different from the
one that was set when the luminescence
characteristic was set, set a new target color.

Different probe nos. Cause : The currently used measuring probe | Cause : The measuring probe used to input the
=1593@a1 is different from the one that was used RGB luminescence characteristic for
167961 66 to set the target color. display’s analyzer mode is different

Action: 1 Set the target color using the mea- . from the one used to set the target color.
suring probe that was used for user | Action:1 Set the target color using the mea-
calibration. suring probe that was used to input

2 Perform user calibration again us- the luminescence characteristic for
ing the currently connected mea- the analyzer mode.
suring probe. 2 Input the luminescence character-

istic for the analyzer mode again
using the currently connected mea-
suring probe.

Same probe nos. Cause : The currently used measuring probe | Cause : The currently used measuring probe is dif-
le7om e is different from the one that was used ferent from the one used to input the RGB
67561 5 to perform user calibration and set the luminescence characteristic for display’s

= target color. analyzer mode and set the target color.
Action:1 Perform measurement using the | Action:1 Perform measurement using the mea-
measuring probe that was used to suring probe used to input the RGB
perform user calibration and set the luminescence characteristic and set
target color. the target color.

2 Perform user calibration and set the 2 Input the luminescence characteris-
target color .using the currently tic and set the target color using the
connected measuring probe. currently connected measuring probe.

Upper line shows "00000000". | Cause : The settings made to the selected | Cause : The settings made to the selected

Lower line shows memory channel have been lost from memory channel have been lost

(990000 e the instrument’s memory. from the instrument’s memory.
59999995 As a result, the default (factory) cor- As aresult, the default (factory) ID

rection factor and ID name will be name will be used instead.

used instead. Action: Set them again.
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Breakdown check

If any of the following symptoms occur with the instrument, take the corrective actions given in the table below. If
the instrument still does not operate correctly even if the necessary corrective actions are taken, the instrument
might have broken down. Contact a Minolta-authorized service facility. When doing so, please inform them of the
breakdown No.

Bresk- )
d’(\)‘wn Symptom Check Point Action Ref.

0.

1 | The display is | Is the AC power cord connected? Connect the AC power cord. 29
blank after the — — - P -

POWER switch | Is the power within the specified rating? | Use the power that is within the rating. 26
is set to ON. (100-240 ~ , 50-60 Hz, 50VA)

2 | Keys are inoper- | Check whether the instrument is in remote | Press the [REMOTE] key to turn off re- | 30
able. mode (i.e. the REMOTE lamp is lit). mote mode (i.e. the REMOTE lamp goes

out).
You are maybe pressing a key that does not function. | Press the correct key. -
Check whether the key is in LOCK mode. | Hold down the key (for two seconds) | 18
to cancel LOCK mode.

3 | Zero calibration Turn the power OFF, turn it ON again, and | 29
does not end. then perform zero calibration. If this symp- | 35
(“ZERO CALI- tom still occurs, the instrument is broken
BRATION” is down.
displayed in the
LCD display
section.)

“TOO BRIGHT”
is displayed even
if the light is

blocked properly.

4 | “NO SYNC. | Is the cable for the vertical synchronizing | Connect the cable to the connector on the | 29
SIGNAL” is dis- | signal connected to the terminal on the in- | instrument and display, and input the verti-
played in EXT | Strument and is the vertical synchronizing | cal synchronizing signal.

SYNC mode. signal input?
Does the level of the vertical synchroniz- | Set the signal level so that it conforms to | 29
ing signal conform to the specified input | the specified input condition.
condition?
If the frequency is 130 to 200 Hz in the | Make sure that the frequency is within the | 36
case of flicker mode, the error message | following range.
“FLICKER ERROR VSYNC OVER” will | Color measurement 40 to 200 Hz
appear. (Page 102) Flicker 40 to 130 Hz

5 | The calibration val- | Is Lv of the calibration values for low in- | If a low-intensity value is used as the cali- | 49
ues entered for user | tensity? bration value, this symptom may occur due
calibration using to calculation error.
keys differ from
those displayed at the
end of calibration.

6 | Measurementre- | Is an appropriate SYNC mode selected for | Select an appropriate SYNC mode and per- | 36
sults fluctuate. the display measured? form measurement.

You are maybe measuring a low-intensity | Repeatability for x and y drops if a low- | 74

display. intensity display is measured.

Is the measuring probe placed against the | Make sure that the probe is placed against | 74

display and secured firmly? the display and secured firmly. 14

Is "4-point expansion board CA-B14" fixed | Fix it with the screw securely. 27

by the screw?

Is the AC power code connected to protec- | Be sure to connect the AC power cord's plug

tive grounding terminal properly? to an AC outlet that has a protective ground- | 28
ing terminal.
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Bresk-

down Symptom Check Point Action Ref.

No.

7 | Odd measured | Is the receptor of the measuring probe | If it is dirty, wipe it with a soft dry cloth or | 99
values are dis- | clean? lens cleaning paper.
played. If the ambient tem

. perature has changed,
Is the ambient temperature stable? perform zero calibration. 34
Was user calibration performed correctly? | Perform user calibration again. 49

8 | Analog display | [g the analog display range correct? Set the correct range. 67
does not change.

Was the target color set correctly? Set the correct target color. 49
(Perform user calibration, set the RGB lu- | 57
minescence characteristic for the display’s | 60
analyzer mode or set/change the target color
correctly.)

9 | During com- | Are the instrument (RS-232C connector) | Connect them properly. 86
munication | and PC connected with a RS-232C cable
with RS-232C | properly?

Data output | Is pin assignment of the RS-232C cable | A RS-232C cable with correct pin assign- 86
from the instru- | correct? ment must be used.
ment cannot be | |5 the correct RS-232C baud rate set? Make sure that the RS-232C baud rate set | 87
imported to PC. on PC matches that on the instrument.
Commands or
data cannot be | Check whether the instrument is in remote | Press the | REMOTE | key to turn ON re- | 88
input from PC to | OFF mode (i.e. the REMOTE lamp is not | mote mode (i.e. the REMOTE lamp lights
the instrument. | lit). up).

Is the created program correct? Check it by referring to a sample program. | —

10 | During com- | Are the instrument (USB port) and PC con- | Connect them properly. 88
munication | nected with a USB cable properly?
with USB
Data output | s pin assignment of the USB cable cor- | A USB cable with correct pin assignment 88
from the instru- | rect? must be used.
ment cannot be | Check whether the instrument is in remote | Press the [REMOTE key to turn ON re- | 88
imported to PC. | FR mode (i.e. the REMOTE lamp is not | mote mode (i.e. the REMOTE lamp lights

lit). up).
Commands or
data cannot be 5 - -
input from PC to Is the created program correct? Check it by referring to a sample program. | —
the instrument.

11 | “DATE ER- Turn the power OFF, and then turn it ON | 29
ROR” is dis- again. If this symptom still occurs, the in-
played continu- strument has broken down.
ously in the LCD
display section.

12 | "MEMORY ER- Turn the power OFF, and then turn it ON | 29
ROR” is dis- again. If this symptom still occurs, the in-
played in the LCD strument has broken down.

display section.
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When the optional 4-point expansion board CA-B14 is used

display section)

Bresk- .
down Symptom Check Point Action Ref.
No.
13 | Probes P2 to PS5 | Is the 4-point expansion board installed | Install it correctly. 27
cannot be se- | correctly?
lected. '
(cannot be dis- | Are the measuring probes connected to the | Connect necessary number of probes to the | 26
playedinthe LCD | probe connectors [P2] to [P5] properly? | probe connectors properly. 27
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Specifications

Item CA-210
Receptor Detector: Silicon photo cell
Measurement area @27mm
Angle of aperture +2.5°
Focus function By LED
Measurement distance 30+10 mm
Display range Intensity 0.01 t0 999.9 cd/m?

Chromaticity Displayed in 4-digit value

Intensity

Measurement range

0.10 t0 999.9 cd/m?

Accuracy

0.10 t0 999.9 cd/m?

+2%=1 digit LCD(D65 ,9300K )*1

Repeatability

0.10 to 0.99 cd/m?
1.00 to 999.9 cd/m?

0.2%+1 digit (2 0)
0.1%+1 digit (2 0)

Chromaticity

Measurement range

0.10 t0 999.9 cd/m?

Accuracy 0.10 to 4.99 cd/m? +0.005
Calibration LCD(D65 ,9300K )*1 | 5.00 to 19.99 cd/m? +0.004
20.00 to 999.9 cd/m? +0.003
160cd/m? +0.002 (for white), £0.004 (for monochrome)
Repeatability 0.10 to 0.19 cd/m? 0.010 (2 0)
LCD (D65 ,9300K) 0.20 to 0.49 cd/m? 0.005 (2 0)
0.50 to 0.99 cd/m? 0.002 (2 0)
1.00 t0 999.9 cd/m? 0.001 (2 0)
Flicker Contrast method | Measurement range 5 cd/m? or higher

Flicker JEITA method

*1

Display range 0.0 to 100%
Accuracy +1% (30 Hz AC/DC 10% sine wave)

+2% (60 Hz AC/DC 10% sine wave)
Repeatability 1% (2 0) (AC/DC 10% sine wave)
Measurement range 5 cd/m? or higher
Accuracy +0.3 (30 Hz AC/DC 10% sine wave)

Repeatability

03 (20)

(30 Hz AC/DC 10% sine wave)

Measurement speed

Intensity

Single-point probe UseUSB(RS-232C *4)

Chromaticity

5 measurements/sec. (4.5 measurements/sec.)
20 measurements/sec. (17 measurements/sec.)

0.10 to 1.99 cd/m?
2.00 cd/m? or higher

Flicker Contrast

18 measurements/sec. (22 measurements/sec.)

Flicker JEITA 0.5 measurements/sec. (0.3 measurements/sec.) *2, *3
Digital xyLv, XYZ, TAuvLyv, u'v'Lv
Display RGB analyze
Chromaticity is displayed up to fourth decimal place.
Flicker (Contrast method)
Analog AxAyALv, R/G B/G AG, AR B/R G/R, Flicker (Contrast method)
LCD 16 characters by 2 lines (with backlight)
SYNC mode NTSC, PAL, EXT, UNIV, INT

Object under measurement

Vertical synchronizing frequency: 40 to 200 Hz (Flicker: 40 to 130 Hz)

Memory channel

100 channels

Analyzer function

Standard function

Interface

RS-232C (38,400 bps or below), USB(1.1 conformity)

Multi-point expansion

Max. 4 points

Software

SDK software (supplied as standard accessory)

Operating temperature/humidity range

0 to 40°C, 85%RH or less, no condensation at 35°C

Storage temperature range

—201t0 55°C

Input voltage range

100 to 240V~ , 50/60 Hz, S0VA

Size

Main body: 340 (W) x 127 (H) x 216 (D), Probe: @49 x 204

Weight

Main body: 3.58 kg, Probe: 520 g

Operating environment

Equipment category: 2; Pollution degree: 2

Standard accessories

AC power cord, SDK Soft CA-SDK, Hood CA-H10

Optional accessories

4-point expansion board CA-B14, Probe CA-P12(2m)CA-P15(5m), Hood CA-H10, Lens Cap CA-H11

*1 : The chromaticity and intensity are measured under Minolta’s *3 : Measurement of flicker (JEITA method) is supported by SDK software.
condition (standard LCD is used).

*2 : Measured by Minolta’s PC (P3-600 MHz)

*4 : Baud rate: 38400 bps
« The specifications given in this manual are subject to change without prior notice.
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M easurement/Quick Guide

Before starting measurement, perform necessary preparations as explained in the Installation/Connection section (page 23).

<Zero Calibration> Page 34 1 POWER switch
1.Check that the POWER switch is set to ON. |

2.Set the focus ring of the measuring probe to the 0-CAL ’—‘ (¢
position. El \—/ ‘

: : ; . ()= oooo
When the optional 4-point expansion board CA-B14 is used g ]

Set the focus ring of every measuring probe to the 0-CAL 2 Focus ring
position. 3 [0-CAL [key
3.Press the [0-CAL | key.

The digital and analog display sections will light up and
measurement starts.

<Selecting SYNC M ode> Page 36 ,
Menu selection screen

1.Press the key to display the menu selection screen. MEMU = SELECT
PUSH SPACE KEY
2.Press the key to open the SYNC selection screen. I
3.Press the key until the desired SYNC mode appears. %\éll\-lg_ielfacf_llci:cs.creen
- = = on Blue

S EXT-UNIV - INTSNT PAL Cull press the
S — ~UNIV-INT-NTSC - ] ¥ key until the
V) SELECT @ SYMC. desired SYNC
0 4. Press the key to confirm the selection. UHIU mode appears.
% * To use EXT mode, the vertical synchronizing signal used for the
o display must be input to the instrument. (Page 28)
= .
5 <Selecting M easurement M ode> Page 38 Measurement mode
b 1. Press the [MODE | key until the desired measurement — 1 .
o mode appears. “’F | == @M
& xyLv - TAuvLv - Analyzer (G reference) ‘— = [”””:}
us r :I [ = o4ug 0oog) p
o XY « FLIC < u'v'Lv - Analyzer (R reference) U‘“JE’:’_U
o 1 [Mode] key
% <Selecting the Number of Display Digits> Page 40 Menu selection screen

Not required in the case of flicker measurement. MEHU : SELECT
= 1.Press the key to display the menu selection screen. PUSH SPRCE KEY

¥

S i L.
2.Press the key to open the number of display digits selec- Nymber of display digits selection screen
tion screen. SELECT : DISP.
3.Press the key until the desired number of display digits [ % FIGURES

Press the

Explanation Section .

I key until the
appears. .
AFIGURES « — 3FIGURES SELECT : DISP. desired number
3 FIGURES of display digits
4. Press the key to confirm the selection. appears.
—{ When the optional 4-point expansion board CA-B14 is used
<Selecting Probe Connector No.> Page 41 Menu selection screen

) ) MEML ¢ SELECT
1.Press the key to display the menu selection screen. | FUSH SFACE KEY

2.Press the key to open the PROBE selection screen.  progg SeTeCtion screen
3.Press the key until the desired probe connector |=ELECT : PROEE

Blue
no. appears. F1 35881112 Press the
The connector No. of the connected probe will be switched — _ ¥ key.untll the
to the selected one. SELECT : FROEE desired probe

FI 35881113 no. appears.
4. Press the key to confirm the selection. H
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Pages43to 72

Setting Section

From the Measurement Preparation section

When performing measurement using Minolta calibration standard

<Selecting the Calibration Standar d> Page 48

Not required in the case of flicker measurement.
1. Press the key to display the menu selection screen.

2.Press the key to open the calibration stan-
dard selection screen.

3.Press the a key until the desired calibration
standard appears.
6500k — — 9300k
4. Press the key to confirm the selection.

* The selected calibration standard will be set for CHOO
as well as for all the memory channels that have not
been user-calibrated.

sk
]<Setting/Changi ng the Target Color> Page 60
Not required in the case of flicker measurement.
1. Setting/Changing the Target Color by Measurement Page 61
This method can be used for any memory channels.

=0T

e ogpo B —4 2—>
HOLD lamp 13,5 1

1 Press the @ key to display the menu se-
lection screen.

2 Press the key to open the PROBE se-
lection screen.

3 Press the a key until the desired probe

connector no. appears.

4 Press the key to confirm the selection.
Memory channel Probe connector no.

Eil-IIE11 ExT  Ad F‘I1

1.Press the CH and keys to select the

desired memory channel.

2.Place the measuring probe against the display and
take measurement.

3.Press the [HOLD | key.

The HOLD lamp will light up.

4.Press the key.
5.Press the [ HOLD | key. Measurement will start.

Not required in the case of flicker measurement.

2. Setting/Changing the Target Color by Entering Values

Page 63
This method can be used for memory channel CHOO only.

I ==

5 cooo®
U= i T |

13 4

1 Press the key to display the menu se-
lection screen.

2 Press the key to open the PROBE se-
lection screen.

3 Press the a key until the desired probe

4 Press the key to confirm the selection.
Memory channel Probe connector no.
CHEE ExT Ad Pl

! 1
' :
! i
' :
! i
' :
! i
' :
' :
! 1
' :
: connector no. appears.
! 1
' :
- :
' :
- :
' :
- :
' :
- :
' :

1. Press the CH and keys to select CHOO.
2.Press the key.

CHEE = = Luw Pl
S127 3297 168.8

=

Cursor

3.Enter the target color (x, y, Lv).

Ten-key ( to , ) ... Used to enter values.

The HOLD lamp will light off. KeY vt The cursor moves in
the order
X >y -Lv-ox
4.Press the key.
1 1
e To set an ID name : ¥2 <Setting an ID Name> Page 112
niRREELED e To use the analog display function : *3 <Setting the Analog Display Range>
Page 112

To the Measurement section Page 73
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Pages43to 72

Setting Section

From the Measurement Preparation section

‘ When performing measurement using user calibration

<User Calibration> Page 49

Not required in the case of flicker measurement.

1. Performing White Calibration Page 50

Cannot be performed with memory channel CHOO.

)

' User calibration is performed independently for probe
connectors ([P1] to [P5]) for each memory channel.

1 Pressthe key to display the menu selection screen. !
© 2 Pressthe |ow)| key to open the PROBE selection screen.
! 3 Press the key until the desired probe connector
' 10. appears. !

4 Press the key to confirm the selection.

Memory chalnnel ProbeI connector no.

CHE1 EXT RAd Pl

1.Press the MODE | key to select xyLv mode.
2. Press the CH and keys to select the

desired memory channel.

3. Place the measuring probe against the display
which is displaying the known white color.

4. Press the [ HOLD | key.

The HOLD lamp will light up. CHE1

5. Press the key. [F1 M
6. Press the key. |CHEL = o Lu

7. Enter the calibration values (X, y, Lv).

Ten-key ( to , ) ... Used to enter values.

Key ... The cursor moves in the orderx —» y —» Lv - x.

FE G B

CHEL = = Luw PL
— Cursor
CHE1 U-CAL

8.Press the key F1 %‘I"'I E &5 B

“«x

mlark is displayed.
(The mark will e displayed for W when the value is entered. )

9.Press the key. CHE% EAT Ra P%

10. Press the [HOLD | key. Measurement will start.
The HOLD lamp will light off.

e To change the target color after user calibration:
*1 <Setting/Changing the Target Color> Page 110
e To set an ID name:
*2 <Setting an ID Name> Page 112
e To use the analog display function:
*3 <Setting the Analog Display Range> Page 112

P

Not required in the case of flicker measurement.
2. Performing Matrix Calibration Page 52

Cannot be performed with memory channel CHOO.

\When the optional 4-point expansion board CA-B14 is used

' User calibration is performed independently for probe
connectors ([P1] to [P5]) for each memory channel.

1 Pressthe key to display the menu selection screen.
© 2 Pressthe |o2)| key to open the PROBE selection screen.
! 3 Press the key until the desired probe connector
' 10. appears.

4 Press the key to confirm the selection.
Memory challnnel Prob? connector no.

CHE1l EXT Ad P1

1.Press the MODE | key to select xyLv mode.

2. Press the CH and keys to select the

desired memory channel.

3. Place the measuring probe against the display and
set the display so that it can display known RGBW.

S CHE1 U-CAL
4, Pressthekey. Bl M FE B E

5. Cause the display to show red (green)4 (blue),
(white). T

6. Press the [HOLD | key.

The HOLD lamp will light up.

7. Press the (, , ) key.

CHEL = = Lw PL
BERE G888 6,680

8.Enter the calibration values (X, y, Lv) for R.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
Red WXYZ Green 1
Ten-key ( to , )... Used to enter values.:
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Key ... The cursor moves in the orderx - y — Lv - x.

CHE1 = = Lu Pl
SIE8 ZE8a 39,58
L Cursor
9.Press the key. |cHa1 -CAL
FI Wk G E

L+ markis displayed.

(The same mark will be displayed for G, B and W
10. Press the [HOLD | key. when theirvalues are enered.)
The HOLD lamp will light off. Measurement will start.

| 1__Repeatsteps 410 10 for G, Band W. _

1
I * When “*” is displayed for R, G, B and W,
¥ indicating that entry of all the values is complete,

CHE1 ExT HAm P1

11. Press the key. [ ]

Matrix calibration will be performed.

To the Measurement section

Page 73
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Pages 43to 72

Setting Section

From the Measurement Preparation section

‘ When performing measurement in analyzer mode

<Inputting the RGB Luminescence Char acter-

istic for Analyzer mode> Page 57
Can be set to all the memory channels.

;

] = [Lﬁg —={ [T

\‘J:_EI ITI:II:II:I i.l U;_|8 4’516'7_>
6

User calibration is performed independently for probe
connectors ([P1] to [P5]) for each memory channel.

1 Pressthe key to display the menu selection screen.
2 Pressthe key to open the PROBE selection screen.

3 Press the key until the desired probe connector
no. appears.

4 Press the key to confirm the selection.
Memory channel Probe connector no.
I I

CH@1 EXT HAd P1

1.Press the[MODE | key to select analyzer mode.

2.Press the CH and keys to select the

desired memory channel.

3.Press the key.

4. Input the luminescence characteristic of R.
1 Place the measuring probe against the display, which is now emitting
monochrome lif R CHE1 ALZ
S FL W xR G E
2 Press the key. YA
. Inthe LCD displey sectn, the **” merk wil appear on the et of R,
5.Input the luminescence characteristic of G.
1 Place the measuring probe against the display, which is now emitting
monochrome lif G. CHE1 AL?
Green
FL W xR =G B
2 Press the key. - =
. Inthe LCD display section, Ehe ! mark wil appear on the left of ‘G”.
6.Input the luminescence characteristic of B.

1 Place the measuring probe against the display, which is now emitting
monochrome lig ELOf B. CHEL oLz
2 Press the key. [F1 W xR %5 «B
Inthe LCD display section,the **" mark il aplpear on the leftof ‘B".
7.Input the luminescence characteristic of W.

1 Place the measuring probe against the display, which is now emitting
monochrome light of W. CHEL oLz
2 Pressthe |(1) key. [F1 W =R G =B

1

Inthe LCD display section, the “*" mark il appear on the eftof ‘W'

CHE1l EXT Ad P1
L ]

8. Press the key.

The RGB luminescence characteristic for the display
and target color will be set.

*2
<Setting an | D Name> Page 65

Can be set to all the memory channels.

1.Press the CH and keys to select the

desired memory channel.

2. Press the key.

Memory channel
CHEl EXT Ad Fi
L 1

3. Press the key to open the ID name input

screen. MEMU & SELECT
FUSH SPACE KEY

4. Enter the desired ID name.

-key ( to , ) ... Used to enter values.

Key .. Can be used to enter an alphabet,
hyphen (-) and space. Pressing this
key again will restore the original
function of the ten-key.

Key .. Moves the cursor to the right each

time this key is pressed.

CHE1l EXT Ad P1

CEAT D—-1.501
| |

5. Press the key. Cursor ID name

To the Measurement section Page 73

Y

o To change the target color after user calibration:
*1 <Setting/Changing the Target Color> Page 110

® To set an ID name:

<--"7| *2 <Setting an ID Name> Page 112

e To use the analog display function:

*3 <Setting the Analog Display Range> Page 112

*3
<Setting the Analog Display Range> Page 67

1.Press the [MODE | key to select the measurement
mode for which you want to set the range.

EHL ¢ SELEC
2. Press the |@)| key. MEMLL = SELECT

FUSH SFACE EEY
3. Press the key to open the RANGE setting
screen. RAMGE .= Luw
(%2 18 18

4. Enter the desired range value.

T;fferl-key ( to , ) ... Used to enter values.

Key .. Moves the cursor to the right each
time this key is pressed.
For analyzer mode (G reference)
FAMGE 5 B<G.RoG
cxy 18 i@
For analyzer mode (R reference)

FAHGE E  EB-G.R-G
5. Press the key. ¢y 1@ 1@

For flicker mode
FAHGE FrMA
CHY O 1G

¥
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