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l Safety Symbols

The following symbols are used in this manual to prevent accidents that may occur because of incorrect use of the
instrument.

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

Denotes an instruction regarding the risk of electric shock.
Read the instruction carefully to ensure safe and correct use.

Denotes an instruction regarding the risk of fire.
Read the instruction carefully to ensure safe and correct use.

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

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

Denotes an instruction.
Be sure to disconnect the plug from the outlet.

Denotes a prohibited operation.
Never disassemble the instrument.

This symbol indicates alternating current (AC).

1N P B

This symbol indicates direct current (DC).

[]

This symbol indicates class Il protection against electric shock.

Notes on this Manual

Copying or reproduction of all or part of the contents of this manual without the permission of KONICA MINOLTA 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 your retailer or a KONICA MINOLTA-authorized service facility.
» KONICA MINOLTA will not accept any responsibility for consequences arising from the use of the instrument.

Formal designations of application software used in this manual

(Designation in this manual) (Formal designation)
Bluetooth Bluetooth®
Trademarks

 The Bluetooth® mark and logo are registered trademarks of The Bluetooth SIG, Inc. and are used under license.
* The KONICA MINOLTA logo and symbol marks are registered trademarks of Konica Minolta, Inc.



Safety Precautions

To ensure correct use of this instrument, read the following points carefully and adhere to them. After you have read this

manual, keep it in a safe place where it can be referred to anytime a question arises.

A WARN I N G (Failure to adhere to the following points may result in death or serious injury.)

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

Always use the AC adapter supplied as a standard accessory or the optional AC adapter (AC-A312F), and
connectittoa 100 to 240 V" (50/60 Hz) AC outlet of the rated voltage and frequency. If an AC adapter other
than those specified by KONICA MINOLTA is used, or if the adapter is connected to an unsupported voltage, it
may result in damage to the instrument or AC adapter, fire, or electric shock.

If the instrument will not be used for a long time, disconnect the AC adapter plug from the AC outlet.
Accumulated dirt or water on the prongs of the AC adapter’s plug may cause a fire. Clean off any dirt or water
on the prongs of the AC adapter’s plug before use.

Firmly push the AC adapter plug completely into the outlet. Incomplete insertion may cause a fire or electric
shock.

Always hold the plug itself when disconnecting the power cable from an outlet. Pulling on the power cable may
damage it and cause a fire or electric shock. Also, do not insert or disconnect the plug with wet hands. Doing so
may cause an electric shock.

Do not forcibly bend, twist, or pull the cords or cables. Also, do not scratch, or place heavy objects on the
cables. Doing so may damage the cable and cause a fire or electric shock.

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

Take special care not to allow liquid or metal objects to enter the instrument and the AC adapter. Doing so may
cause a fire or electric shock. Should liquid or metal objects enter the instrument, turn the power OFF
immediately, disconnect the AC adapter plug from the AC outlet, remove the battery, and contact the nearest
KONICA MINOLTA-authorized service facility.

Do not dispose of the battery in a fire or short-circuit, heat, or disassemble the battery. Doing so may cause the
battery to rupture or leak, which could result in fire or injury.

In the event that a battery leaks and the fluid comes into contact with the eyes, do not rub the eye. Wash it with
clean water, and then immediately consult a doctor. If the leaked fluid comes into contact with skin or clothing,
immediately rinse with water. In addition, stop using the instrument if the battery has leaked.

When disposing of the battery used in this instrument, use tape or some other material to electrically insulate
the contacts. Contact with other metals may cause the battery to overheat, rupture, or catch fire. Properly
dispose of the battery according to local regulations, or recycle the battery.

The instrument should not be operated if it or the AC adapter is damaged, or if smoke or odd smells occur.
Doing so may cause a fire. In such situations, turn the power OFF immediately, disconnect the AC adapter plug
from the AC outlet, remove the battery, and contact the nearest KONICA MINOLTA-authorized service facility.
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Do notinsert or disconnect the AC adapter plug with wet hands. Doing so may cause an electric shock.




Safety Precautions

Do not touch the battery with wet hands. Doing so may result in electric shock or a malfunction.

Use Data Processor CA-DP40 to charge the lithium-ion battery. If charging conditions or a charger different
from that specified is used for charging, the battery may leak, overheat, or catch fire.

Do not use, charge, or store the lithium-ion battery in a high-temperature environment. Doing so may cause the
batteries to overheat, catch fire, or rupture.

Do not throw or submit the lithium-ion battery to strong impacts such as from a fall from a high location. If the
lithium-ion battery is deformed or if the built-in protection system is broken, an abnormal current or voltage
may be applied to the battery during charging, which may cause the batteries to overheat, rupture, or catch
fire.

Do not step on the lithium-ion battery, pierce it with a nail, or hit it with a hammer. If the lithium-ion battery is
deformed or if the protection system is damaged, the battery may overheat, rupture, or catch fire.

Should an unusual odor, heat, discoloration, deformation, or other previously unnoticed abnormality occur
during use, charging, or storage, remove the battery from the instrument or charger and discontinue use.
Continued use of a battery in this condition may cause the batteries to overheat, rupture, or catch fire.

If the battery is found to be leaking or emitting an unusual odor, keep the battery away from any open flames.
The electrolytic solution from the battery may catch fire, causing rupture or fire.

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

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

When cleaning the instrument, unplug the AC adapter plug from the outlet. Failure to do so may result in
electric shock.

Do not use any battery other than that specified for use with the instrument. When inserting a battery into the
instrument, be sure to insert the battery correctly according to the polarity (positive +, negative -) display on
the instrument. Fire, injury, or stains on surroundings may occur if the battery is damaged or leaking.

Do not use a wet battery.
Doing so may cause the battery to rupture or overheat, which could result in fire or injury.

Do not place the instrument on an unstable or sloping surface. Doing so may result in the instrument dropping
or overturning, causing injury. Be careful not to drop the instrument when carrying it as well.
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Take care not to pinch yourself on the areas of the instrument that open and close. Doing so may result in injury.




Introduction

The CA-410 series is an instrument designed to measure the color, luminance, and flicker of various color displays. Please
read this manual carefully before using the instrument.

Packing materials of the product

Be sure to keep all packing materials used for shipping the instrument (cardboard box, cushioning material, plastic bags,
etc.). This instrument is a precision measuring instrument. When transporting the instrument to a service facility for
maintenance or for other reasons, be sure to use the packing materials to minimize shock or vibration. If the packing
materials are lost or damaged, contact a KONICA MINOLTA-authorized service facility.

Notes on Use

Operating Environment

* Thisinstrument and the AC adapter have been designed exclusively for indoor use. Outdoor use is prohibited.

* This instrument is composed of precision electronic components. Never disassemble the instrument.

« Always use the AC adapter supplied as a standard accessory (AC-A312F) and connect it to a 100 to 240 V"V (50/60 Hz)
AC outlet. Use an AC power supply of the rated voltage (within £10%).

 Thisinstrumentis a pollution level 2 product (equipment to be used primarily in manufacturing environments,
laboratories, warehouses, and similar locations). This instrument should be used in environments where exposure to
metallic dust or condensation is not a concern.

« Thisinstrument is an overvoltage category | product (equipment for connection to circuits in which measures are taken to

limit transient overvoltage to an appropriately low level).

* Do not use the instrument at altitudes higher than 2,000 m.

» Take care to prevent foreign matter from entering the instrument. Using the instrument while subjected to intrusion of
water or metals is extremely dangerous.

» Using the instrument in direct sunlight or near heating equipment can cause the internal temperature of the instrument
to become much higher than the ambient temperature, resulting in malfunction. Do not use the instrument in such areas.
Also, use the instrument in a well-ventilated environment.

* Avoid subjecting the instrument to sudden temperature changes and condensation.

» Do not use the instrument in areas where dust, smoke, or chemical gases are present, or in extremely humid
environments.

* This instrument should be used in an environment with an ambient temperature between 10 and 35°C and a relative
humidity of 85% or less. Use of the instrument outside this range will result in unsatisfactory performance.

System

* Do not subject the instrument to strong vibrations or impacts.

» Do not pull, forcibly bend, or apply excessive force to the connected cables and cords. Doing so may cause the cable or
cord to break.

* Theinstrument should be connected to a power source with as little noise as possible.

* When a malfunction or abnormal behavior occurs, turn the power OFF immediately, and disconnect the AC adapter plug
from the AC outlet.

» Theinstrument may cause interference if used near a television, radio, transceivers, etc.

 Ifthe instrument is exposed to strong external static electricity, the LCD may go blank or fail to display information
correctly. Communication with a connected external device may also be interrupted. In such cases, turn the power OFF
and then ON again. If black smudges appear on the LCD, wait until they disappear naturally.

* When turning the power OFF and then ON again, wait several seconds after turning the power OFF before turning the
power ON again.

* Do not turn the power off during writing to the memory such as calibration and measurement.

» The instrument may not operate properly due to the compatibility with the equipment connected to it such as a PC.
Please check whether the instrument operates properly by yourself.

* When restarting the instrument, wait several seconds after turning the power OFF before turning the power ON again.



Introduction

Power Source

Make sure that the power is turned OFF when the instrument is not in use.
Do not connect the AC adapter to an overloaded electrical circuit. In addition, do not cover or wrap the AC adapter with
cloth or other material while in use. Doing so may cause an electric shock or fire.

Backup Battery

Various settings are stored in the data processor’s built-in battery-powered backup memory.

The battery takes about 20 hours to become fully charged. There is no need to worry about overcharging.

At full charge, the backup battery can store data for up to one year. However, the backup battery may not be fully charged
when the instrument is purchased. The backup battery will charge as the instrument is being used.

Do not attempt to replace the data processor’s built-in backup battery. The battery should only be replaced by KONICA
MINOLTA. To replace the backup battery, please contact a KONICA MINOLTA-authorized service facility.

Periodic backup of important data and settings to another storage medium is recommended.

Lens

Before measurement, make sure that the lens surface is not dirty. You may not be able to perform correct measurement if
thereis dirt, dust, or finger mark on it, or if stain remains after cleaning.

Do not touch the lens surface with hands.

Avoid subjecting the instrument to sudden temperature changes under a high-humidity environment. It may fog the lens
and hinder correct measurement.

Battery

Use only the optional accessory lithium-ion battery CM-A223. Absolutely do not use any other type of battery.

The battery is only slightly charged upon purchase and must therefore be charged.

The battery takes about 5 hours to become fully charged. There is no need to worry about overcharging.

The battery will self-discharge. The battery will become unusable due to over discharging if being left for along period.
Charge it for at least one hour using the charger supplied with a data processor at least semiannually.

After using up the battery, do not leave it uncharged.

Charging should be performed at between 10 and 35°C. Charging will not be performed outside this temperature range.
Excessive increases in battery temperature may temporarily interrupt charging. In such situations, wait until the battery
temperature decreases for charging to resume.

If the lithium-ion battery will not be used for a long period, remove the battery from the instrument and store itin a
location not subject to high temperatures or high humidity.

Storing the Instrument

This instrument should be stored at a temperature between 0 and 45°C with a relative humidity of 85% or less and no
condensation. Storing the instrument in an environment with high temperatures and high humidity will resultin
unsatisfactory performance. Storing the instrument at or near room temperature and humidity is recommended.

Make sure that the instrument is not subjected to condensation when stored. In addition, take care to prevent rapid
temperature changes to prevent condensation from occurring when transporting the instrument to the storage location.
Storing the instrument in direct sunlight or near heating equipment can cause the internal temperature of the instrument
to become much higher than the ambient temperature, resulting in malfunction. Do not store the instrument in such
areas.

Do not store the instrument in areas where dust, smoke, or chemical gases are present. Doing so may cause deterioration
in performance or a malfunction.

Do not leave the instrument inside the cab or trunk of a vehicle. Otherwise, the temperature and/or humidity during
midsummer or midwinter may exceed the allowable range for storage, resulting in a malfunction.

Before storing, make sure that the lens is attached with the cap supplied as a standard accessory.

When not in use, store the instrument in the packing used for shipment or in the optional carrying case and keepiitin a
safe place.



Notes on Cleaning

 Ifthe instrument becomes dirty, wipe it with a soft, dry cloth. Never use organic solvents (such as benzene or thinner) or
other chemicals for cleaning.

 Ifthereis dust or dirt on the optical system of a probe, use a blower to blow it off and then gently wipe it with a soft, dry
cloth or with a lens-cleaning cloth. Never use organic solvents (such as benzene or thinner) or other chemicals for
cleaning.

 Ifyou are unable to remove dirt from the instrument or if the instrument becomes scratched, contact a KONICA MINOLTA-
authorized service facility.

Notes on Transporting

* When transporting the instrument, be sure to use the packing materials to minimize shock or vibration.
* When sending the instrument in for service, package and send the instrument and all accessories.

Maintenance and Inspection

* To maintain measurement accuracy, the instrument should be inspected once a year. For information on inspection,
contact the nearest KONICA MINOLTA-authorized service facility.

Disposal Method

» Make sure that the instrument, its accessories, and the packing materials are either disposed of or recycled correctly in
accordance with local laws and regulations.

About This Manual

This manual is designed for those who possess basic knowledge of displays and relevant equipment.
Please read this manual carefully before using the instrument.
In the descriptions about probes in this manual, probes are described as “probe” where the type of probe is not specified.

For Those Who Want to Purchase Optional Accessories for This Instrument

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.
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Configuration of the CA-410 Series

1. Configuration

The CA-410 series consists of the following three systems:

@® Probes

Sensor units for measuring displays.
Can be connected to a PC to perform measurement (using PC software).
Can be connected to a data processor to perform measurement.

@ Data Processor CA-DP40

Can connect up to ten probes simultaneously to perform measurement.
Can be connected to a PC so that it can be controlled from the PC (using PC software).

@ PC software CA-S40

Can control a probe connected to a PC to perform measurement.
Can control a data processor connected to a PC to perform measurement.

The Probe + Data Processor Instruction Manual (this document) contains the following descriptions for probes and Data
Processor CA-DP40:

* Handling procedure and specifications of probes

* How to measure when probe and data processor are connected

* How to connect the data processor toa PC



2. System Diagram
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Probes

1. About Probes

A CA-410 series probe can be used to measure the luminance, chromaticity, and flicker values of displays.

A probe can be controlled in the following three ways:

* You can connect a probe to a PC and control it from PC software to perform measurement. By using the standard
software, PC Software CA-S40 For Color Analyzers, you can select one of the probes connected to a PC via USB and

control it to perform measurement.

Display

PC

Probes (only one probe can be controlled)

(—————— L
w3
— USB cable connection

* You can connect a probe to a data processor and control it from the data processor to perform measurement. Multiple

probes can be controlled simultaneously to perform measurement.

— Display
Probes (up to 10 probes can be controlled simultaneously)
_ e ——— gl
_ —

Mini DIN cable connection
or USB cable connection

Data Processor

* You can connect a probe to a data processor, connect the data processor to a PC, and control it from PC software to
perform measurement. By using the standard software, PC Software for Color Analyzer CA-S40, you can select one of the

probes connected to the data processor and control it to perform measurement.

. Display
Probes (only one probe can be controlled)
—
9] ) MiniDIN cable
_ — connection or USB
= cable connection USB
—— | connection CA-S40
P —— o ==
— ] I
s — :
RS-232C : BNC (sync/trigger)

PLCorPC

12



2. Probe Lineup (All Probes are Provided with Lens Caps)

Eight types of probes are available according to your application: é
Model Name Description Dimensions %
CA-P427 @27 Probe Probe with a measurement area of 27 mm P.16 'g
CA-P4A27H | @27 Probe for high luminance High-luminance probe with a measurement area of 27 mm P.16 &
CA-P410 210 Probe Probe with a measurement area of 10 mm P.17
CA-P410H | @10 Probe for high luminance High-luminance probe with a measurement area of 10 mm P.17
CA-MP410 | @10 mini Probe Compact probe with a measurement area of 10 mm P.20
CA-MP410H | 210 mini Probe for high luminance | Compact high-luminance probe with a measurement area of 10 mm P.20
CA-VP427 | @27 High Sensitivity Probe High-sensitivity probe with a measurement area of 27 mm P.18
CA-VP410 |@10High Sensitivity Probe High-sensitivity probe with a measurement area of 10 mm P.19

Note: ¢ High-sensitivity probes CA-VP427 and CA-VP410 cannot measure flicker.
 Use of a high-luminance probe is recommended for measuring a display that instantaneously shows high
luminance, such as CRTs.

3. Standard Accessories

@ Light-shielding cylinders and lens caps

Use Light-shielding cylinder Lens cap
Model Name Model Name
Fora @27 probe CA-H12 |Hood for 27 Probe CA-H13 | Lens Cap for @27 Probe
Fora @10 probe CA-H14 |Hood for 10 Probe CA-H15 |Lens Cap for 210 Probe
For a @10 mini probe CA-H16 |Hood for 10 Mini Probe CA-H17 |Lens Cap for 10 Mini Probe
For a @27 high-sensitivity probe | CA-H18 | Hood for 227 High Sensitivity Probe CA-H19 | Lens Cap for @27 High Sensitivity Probe
For a @10 high-sensitivity probe | CA-H20 | Hood for @10 High Sensitivity Probe CA-H21 |Lens Cap for @10 High Sensitivity Probe

@® USB Cable for Probe-PC IF-A28

] I I
Connects a probe to a data processor or a PC via USB.
How to connect: Refer to page 21.

@ PC Software for Color Analyzer CA-S40

Controls a probe or data processor connected to a PC via USB to perform

measurement.

This is stored on the USB flash drive supplied with the product.
For how to use it, refer to the instruction manual for the PC software on \77
the USB flash drive.

@ SDK for Color Analyzer CA-SDK2

Alibrary for users to create programs on their own. This is stored on the

USB flash drive supplied with the product.
@ Instruction Manual (this manual)

Please read before using the instrument.

* PC Software CA-S40, SDK CA-SDK2, and the latest version of the probe software are available for download from the
following product support webpage:
https://www.konicaminolta.com/instruments/download/
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Probes

4. Optional Accessories

@ Conversion Cable IF-A29
Connects a probe to a PC or PLC (sequencer) via RS-232C and inputs

synchronization signals to the probe.
How to connect: Refer to page 22.

@ BNC Conversion Cable IF-A35

Inputs synchronization signals to the probe.
How to connect: Refer to page 22. Fl« T {

5. Description of Each Part of Probes

R—
(5)
2)—¢
3)—o
(3) o
\o\
< <]
=1
=
e
eg—< —
(1)
4) (4) (4) (4)
ISO screw Tripod mount screw ISO screw Tripod mount screw
@ Probe other than mini @ Mini probe
Note: CA-P427, P427H, P410, and P410H have another tripod mount screw Note: Mini probes have screws for jigs and
on the front side of the ISO screw. For details, refer to the dimensions. cable clamps. For details, refer to the
dimensions.
(1) Receptor

Make this part face perpendicular to a display to perform measurement.

(2) USB connector

For USB connection with a data processor or a PC, connect the USB cable IF-A28 supplied as a standard accessory.

(3) RS-232C connector

For RS-232C connection to a data processor, connect the mini DIN cable IF-A30/31/32 for the data processor to the
RS-232C connector.

For RS-232C connection with a PLC or PC, connect an optional conversion cable IF-A29.

Use a conversion cable IF-A29 or a BNC conversion cable IF-A35 to input the display's vertical synchronization signals, which
are used for measurement in “EXT” measurement synchronization mode.

14



(4) Screw holes

There are two types of screws for securing a probe:

Tripod mount screw: Used for mounting the probe on a tripod. The depth is 6 mm.

ISO screw: Used for securing the probe to jigs. Use an ISO 5 mm screw and the depth is 6 mm.

* The distance from each screw to the end of the optical column is the same as that for a CA-310 series probe. (Excluding

mini probes)
 The position of the optical axis (in the height direction) is the same as that for a CA-310 series probe.

(5) Status indicator

Located on the rear of all probes to indicate the status of the probe.

No power supply: Off

During measurement or zero calibration: Off

Memory error: Blinking (On for 0.2 sec, then Off for 0.2 sec)

Zero calibration not performed: Blinking (On for 1 sec, then Off for 0.2 sec)

Measurement possible: On (even when measurement is not possible due to the setting of an invalid synchronization
frequency or integration time in INT, EXT, or MANUAL sync mode, without displaying that state)

15
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6. Probe Dimensions

CA-P427 @27 Probe Probe with a measurement area of 27 mm
CA-P427H @27 Probe for High Luminance High-luminance probe with a measurement areaof27 mm

(unit: mm)
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I
T @ KONICA MINOLTA
S\ N l 3
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2l = | | 1
46.7 84
1SO 5 mm screw (depth: 6 mm)
\
-
T o an )
| T
Tripod mount screw
(depth: 6 mm)
28
When a light- Tripod mount screw
shielding cylinder (depth: 6 mm)
is mounted
Q)
= A
Lok A" A W g @_} -
@]
|
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CA-P410 @10 Probe Probe with a measurement area of 10 mm

CA-P410H @10 Probe for High Luminance High-luminance probe with a measurement area of 10 mm

(unit: mm)

Probe Guide
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Probes

CA-VP427 @27 High Sensitivity Probe High-sensitivity probe with a measurement area of 27 mm

(unit: mm)
189
48.2
34.2
|
W © & KONICA MINOLTA [C)
8
(€] ca-410 crrizr @
§ | T
49.8 130.2
108 Tripod mount screw
98 (depth: 6 mm)
88 1SO 5 mm screw (depth: 6 mm)
l /l ]
L Pe—=tde =
g —@ (% O —@ g =
L A — o
{ \ |
\ 1SO 5 mm screw (depth: 6 mm)
28
When a light-
shielding cylinder
is mounted
136
126
116
—
@ (©] (ON
w0
g 000
© (] ol
— |

Viewed from A
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CA-VP410 @10 High Sensitivity Probe High-sensitivity probe with a measurement area of 10 mm

(unit: mm) %
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Probes

CA-MP410 @10 Mini Probe Compact probe with a measurement area of 10 mm
CA-MP410H @10 Mini Probe for High Luminance Compact high-luminance probe with a measurement area of
10mm .
(unit: mm)
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7. How to Set a Probe

1 Secure the display.

2 Secure the probe in a way to place its end 30 mm *!

away from the display surface.
Be sure to set it perpendicular to the display.
*1:L =10 mm for mini probes.

Notes on setting

When measuring displays with high view angle dependence, you can
obtain a higher measurement reproducibility by not changing the
setting angle 6 for every measurement. In particular, the CA-VP410
high-sensitivity probe has a large aperture angle, which has a greater
effect on the viewing angle. When measuring displays with a high view
angle dependence, run user calibration and use the probe without
rotating it from the calibrated position.

Use of the light-shielding cylinder supplied as a standard accessory not
only blocks ambient light but also makes it easier to achieve a proper
measurement distance and an angle of 90°.

» Fora@27 probe, the specification range of the length is 30 mm+10 mm.
» Fora@10 probe, the specification range of the length is 30 mm +5 mm.
* Foramini probe, the specification range of the length is 10 mm £5 mm.
When strict low-luminance measurement is required, perform
measurement in a dark room with no external light. Even when measuring
in adark room, the ambient light from the display itself may act as an
external light. In such situations, light shielding using a light-shielding
cylinder is recommended. If strict limitations are required, compare
measurement results from a general luminance meter such as the

CS-2000, and verify whether using a light-shielding cylinder has any effect.

8. How to Connect Cables

L=30mm"

Display surface of the display

(when alight-shielding cylinder is not used)

] T [ @ & KOHICA MINOLTA ]

L_ ® a0 comar ©

(when alight-shielding cylinder is used)

©® & KONICA MINOLTA o]

T
L (] cararo cwmer ©

Y

2mm (1 mm for mini probes)

Setting angle O

‘ Probe
y

A probe has a USB connector for connecting a USB mini B plug and a connector for connecting an RS-232C mini DIN plug.

Before connection, make sure that power is not supplied to the probe and the external device. Be sure to connect a cable

plug to the specified connector.

» For USB connection with a PC, connect the USB mini B plug of the supplied USB cable IF-A28 to the USB connector of the

probe. Connect the USB plug on the other side of the cable to the USB connector of the PC.

®USB connection (using IF-A28)

21
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Probes

» For RS-232C connection with a PC or PLC, connect the mini DIN plug of an optional conversion cable IF-A29 to the
RS-232C connector of the probe, and the D-sub plug to the RS-232C connector of the PC or PLC via a cross cable. The
baud rate of the probe is set to 38,400 bps.

In this case, it is also necessary to use the cable's power supply line to supply power to the probe. As a power source,
5V/300 mAis required.

To control a probe from a PC via RS-232C, use the supplied SDK (CA-SDK2). For the specifications of the SDK and how to
use it, refer to the instruction manual for CA-SDK2.

®RS-232C connection (using IF-A29)

RS-232C connector

Mini DIN plug
IF-A29
e m—— L (][] ]
Cross
connection
BNC connector
<4 External synchronization signal
RS-232C connector I:I
5V DC/300 mA
Red + -
— @ ®
Black
RS-232C connector pin No. and functions
Pin No. Pin function Details
1 ExSync or Trigger IN 0to 5V, CMOS level, Max. 240 Hz
Kﬁajﬁ‘% 2 Trigger OUT
| E 4E E’ \ 3 External power supply (5 V) Min. 4.9V toMax. 5.5V
I\— 2 ’ —/I 4 TxD
ﬁ ﬁ 5 GND
S 6 RTS
Mini-DIN 8-pin (female) / RxD
8 CTS
Trigger timing diagram t> 5 psec t> 5 psec
_________________________________ < > e S > L ___.
Trigger IN
Ix-- Ix--.ﬁ%
Transition to trigger mode ‘Measurementstart‘ ‘Measurementend‘ ‘Measurement start‘ ‘Measurementend‘

Trigger OUT

» Toinput trigger signals or external synchronization signals to the probe, input the signals to the BNC plug of an optional
conversion cable IF-A29 or an optional BNC conversion cable IF-A35.
Input to the BNC plug

C-MOS logic level i

Input trigger and external (Operated
synchronization signals rwith 5V)
v |

(Luminance/chromaticity measurement: 0.5 to 240 Hz)
(Flicker measurement: 0.5 to 130 Hz)

BNC connector

g
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For connection with a CA-DP40 data processor, you can use a mini DIN cable or a USB cable.
e ForRS-232C connection, connect the mini DIN plug of the RS mini DIN cable IF-A30 (or IF-A31 or IF-A32) for the data
processor to the RS-232C connector of the probe and the probe RS-232C connector of the CA-DP40 data processor.

@Connection via a mini DIN cable (using IF-A30/31/32)

Probe Guide

Mini DIN plug IF-A30/31/32 Mini DIN plug

5 E
<+ - ] -3 —» i

» For USB connection, connect the USB mini B plug of the supplied USB cable IF-A28 to the USB connector of the probe.
Connect the USB plug on the other side of the cable to the probe USB connector of the CA-DP40 data processor.

@Connection via a USB cable (using IF-A28)
Data Processor

Mini B plug IF-A28

<+ C=Jm

About Zero Calibration

Zero calibration performs zero point adjustment while blocking entry of light into the probe's receptor.
Be sure to perform zero calibration whenever the instrument is started.

Notes on zero calibration

» Perform zero calibration if the ambient temperature has changed.
» During zero calibration, the shutter inside the probe automatically closes, but just in case, do not direct the end of the
probe toward an illuminant with luminance exceeding the upper limit of the measurement range.

1. How to Check Zero Calibration

To check whether zero calibration has been performed correctly, block entry of light into the end of the probe using a

blackout curtain, etc. so that the receptor is not exposed to light.
» Zero calibration has been performed correctly if zero is displayed for the Lv section on the controller's measured value
display. If a value other than zero is displayed, perform zero calibration again.
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Measurement Functions of Probes

1. Measurement Speeds

A probe has the following four modes (measurement speeds), which are available according to the purpose.

A probe outputs every measured value and a PC or data processor connected to it can retrieve all of them through
communication. Generally, however, not all measured values are displayed but values are displayed at an appropriate
interval.

FAST mode

Requires short measurement time, but may compromise measurement repeatability for low-luminance measurements.

SLOW mode

Repeats FAST mode measurements several times. Use this mode when you want to perform measurement with high
repeatability.

AUTO mode

Switches FAST, SLOW, and setting with a further longer integration time automatically depending on the luminance level.
Normally, this is the recommended setting.

LTD.AUTO mode

Switches between FAST and SLOW settings automatically depending on the luminance level.

Notes on selecting the measurement speed

* The currently selected measurement speed setting is stored in the probe.
The set measurement speed will be used at the next start-up.
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2. Measurement Synchronization Modes

Measurement synchronization modes are designed to select a measurement time (integration time) according to the
vertical scanning frequency of a display. A probe has the following six types of measurement synchronization modes. Select

amode suitable for the type of the display to be measured.

Measurement . . . Display's vertical
o Lo Measurement time Vertical scanning L
synchronization Description of mode L. synchronization
(Integration time) frequency . .
mode signal input
NTSC Mode for measuring NTSC displays 33.3ms 59.94 Hz Not required
Mode for measuring PAL and SECAM .
PAL . 40.0ms 50Hz Not required
displays
Mode for measuring while synchronizing 0.50t
.50to
with the display’s vertical (1 vertical scanning
. . . . 240.00 Hz .
EXT synchronization signal input (refer to period) (For FMA Required
or :
page 22 for how to input vertical x2
. . 0.50to 130.00 Hz)
synchronization signals)
Mode used when the display’s vertical
scanning frequency is unknown or .
UNIV . 100 ms — Not required
cannot be input; a mode that can
measure any display
. . Settable range
When the display’s vertical . .
L . . (1 vertical scanning 0.50to
synchronization signal is known, set that . .
INT . . . period) 240.00 Hz Not required
information so that it can be used for
x2 (For FMA:
measurement.
0.50to 130.00 Hz)
Settablerange
Mode that allows you to specify the 4.0t04000.0 ms .
MANUAL . L. — Not required
integration time (For FMA:
7.7 t0 4000.0 ms)

On aflickering LCD, the screen is fluctuating at half the frequency of the vertical scanning frequency. When you
measure a display in this state, the luminance and the chromaticity vary if you set the same integration time as the
vertical scanning frequency.
When measuring with the measurement synchronization mode set to MANUAL, set the integration time double (or

another even multiple of) the vertical scanning frequency to ensure stable LCD measurement.
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Measurement Functions of Probes

Relationship between measurement speed and measurement synchronization mode

The measurement time (integration time) is determined by the selected measurement synchronization mode.

Also, the measurement speed (number of measurements/outputs possible per second) is determined by the measurement
synchronization mode and the following conditions:

* Luminance of the display to be measured

* Measurement mode

« Data output method (RS-232C or USB)

» Baud rate (for RS-232C)

* Number of probe to be used

Typical measurement speeds are described in the specifications.
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3. Measurement Modes

A probe has the following measurement modes:

Measurement mode

Description of mode

xyLv mode Mode for displaying and outputting chromaticity coordinates x, y and luminance Lv

TduvLv mode Mode for displaying and outputting correlated color temperature T, color difference from
blackbody locus duv, and luminance Lv

u'v'Lv mode Mode for displaying and outputting u'v' chromaticity diagram coordinates (CIE1976 UCS

chromaticity diagram) and luminance Lv

Flicker mode

Displays the flicker amount in the contrast method (AC/DC). The unitis “%”.

Displays the flicker amount in the JEITA method. The unitis “dB”.

XYZ mode

Mode for displaying and outputting tristimulus values XYZ

AdPelv mode

Mode for displaying and outputting dominant wavelength Ad, excitation purity Pe, and

luminance Lv

* Under the initial settings, the mode is set to xyLv mode at the start-up.
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User Memory

1. About Calibration Channels

A probe has calibration channels from CHOO to CH99 (100 channels in total).
The following can be set for each of CHOO to CH99:
(1) Correction coefficient for user calibration
(2) Target
3)ID
CHOO is a channel for calibration in accordance with the Konica Minolta calibration standard. It can only be used for setting
targets or IDs.
Users can use CHO1 to CH99 for calibration or saving targets.
Under the initial settings, CHO1 to CH99 are also provided with the same Konica Minolta calibration value as with CHOO.
Each channel can also be assigned with an ID.

How the memory is used during user calibration

xyLv calibration value xyLv calibration xyLv calibration xyLv calibration
for W value for R value for G value for B
Measured value Measured value Measured value
Measured value for W
forR for G for B

— Used for single-point calibration —
Used for RGB+W matrix calibration

2. About Targets

Targets become the base color for measuring how different another measurable color is, which is required for color
difference display. Targets can be set for each probe of each calibration channel.
Targets are set after the following operations:
(1) User calibration: After user calibration, the calibration value is set as a target at the same time.
(2) Setting/changing a target: To be performed in the following cases:
¢ Tosetatargetin calibration channel CHOO
« To set a different color from user calibration as a target in a user-calibrated calibration
channel
¢ To perform measurement without performing user calibration but in accordance with the
Konica Minolta calibration standard and to use color difference display

 Ifacorrection coefficient for user calibration is input, a target is set at the same time, which erases the previously set
target.

» Tochange a set target, set/change a target. Changing a target does not change the correction coefficient set for user
calibration.

In a same calibration channel, the target is saved to common channel, irrespective of measurement mode.

As aresult, the target set last is saved, irrespective of measurement mode.

For one calibration channel and one probe number:

* The correction coefficient for user calibration is common to xyLv mode, TduvLv mode, u'v'Lv mode, and XYZ mode.
* Thetargetis common to all measurement modes.
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3. About User Calibration

» User calibration allows users to set their own correction coefficients to the calibration channel of the probe by measuring

any display colors and setting calibration values (x, y, Lv) to the instrument.
Afterward, the value corrected with the specified correction coefficients will be displayed/output for every measurement.
» Two types of user calibration can be performed for a CA-410 series probe: single-point calibration and RGB+W matrix

Probe Guide

calibration.

* RGB+W matrix calibration has been performed when the instrument is shipped from the factory.

» User calibration is performed independently for each probe.

» User calibration can be performed for every calibration channel (except for CHOO).

* When a probe is used for the first time after being shipped from the factory, measurement is performed in accordance
with the Konica Minolta calibration standard in all calibration channel. You can use user calibration to apply the following
corrections to measurements based on the specified correction coefficients.

(1) Corrects the difference in the reading due to the deviation of spectral response from the CIE 1931 color-matching

function.
(2) Corrects the difference in the readings between probes when multiple probes are used for measurement.

* When user calibration is performed, the color is set to the same calibration channel as its target at the same time.
Targets become the base color for displaying how different another measurable color is, which is used as the base for

color difference display.

When multiple probes are used
When using multiple probes for measurement, you can correct the difference in the readings by performing user calibration

as follows:

When the target color value for the display to be measured is known

Make a standardized color display on a standard display and perform user calibration for all probes.

When the target color value for the display to be measured is not known

(1) Determine one master probe.

(2) Set the measurement mode to xyLv mode, make the master probe face perpendicular to the display on which the target
coloris displayed, and perform measurement.

(3) Record the measured value.

(4) Using the display on which the target color is displayed and the value displayed in (3), perform user calibration for other
probes.
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Specifications of Each Probe

Specifications of Each Probe (1)

CA-P427 CA-P427H
Measurement area @27 mm @27 mm
Acceptance angle +2.5° +2.5°
Accuracy guaranteed measurement distance 30£10 mm 30£10 mm

Display range |Luminance 0.0001 to 5000 cd/m? 0.0001 to 30000 cd/m?
Chromaticity Displayed in 4 digits Displayed in 4 digits
Luminance Accuracy guaranteed luminance range 0.001 to 5000 cd/m? 0.01to 30000 cd/m?
Accuracy (for white)" "3 0.001-cd/m? +9% -
0.01-cd/m? +2% +9%
0.1-cd/m? +1.5% +2%
1-cd/m? +1.5% +1.5%
10-cd/m? +1.5% +1.5%
100-cd/m? +1.5% +1.5%
Repeatability |AUTO 0.001 -cd/m? 10% -
(20" 0.01-cd/m? 1% 10%
0.1-cd/m? 0.40% 1%
1-cd/m? 0.10% 0.40%
10-cd/m? 0.10% 0.10%
100-cd/m? 0.10% 0.10%
Chromaticity [Accuracy guaranteed luminance range 0.01to 5000 cd/m? 0.1to0 30000 cd/m?
Accuracy (for white)™" ™ 0.01-cd/m? +0.003
0.1-cd/m? +0.002 +0.003
1-cd/m? +0.002 +0.002
10-cd/m? +0.002 +0.002
100 - cd/m? +0.002 +0.002
In 100 cd/m? 100 cd/m? +0.003 +0.003
(for monochrome)
Repeatability [AUTO 0.01-cd/m? 0.0035
(20" 0.1-cd/m? 0.0015 0.0035
1-cd/m? 0.0004 0.0015
10-cd/m? 0.0003 0.0004
100 - cd/m? 0.0002 0.0003
£ |Flicker Measurement luminance range 5to 1500 cd/m? 30t0 9000 cd/m?
§ (Contrast) Range to be measured (flicker frequency) 0.25to 65 Hz 0.25t0 65 Hz
= Accuracy 30Hz,AC/DC 10% sine wave |+ 0.4% +0.4%
g 60 Hz, AC/DC 10% sine wave |+ 0.7% +0.7%
o} Repeatability (26) 20to 65 Hz, 0.3% 0.3%
E AC/DC 10% sine wave
- Flicker Measurement luminance range 5to 1500 cd/m? 30t0 9000 cd/m?
(UEITA) Range to be measured (flicker frequency) 0.42to 65 Hz 0.42to 65 Hz
Accuracy 30Hz, AC/DC4% sinewave |+0.35dB +0.35dB
30Hz, AC/DC 1.2% sine wave|+0.35 dB
Repeatability (26) 30Hz,AC/DC4%sinewave |0.1dB 0.1dB
30Hz,AC/DC 1.2% sine wave|0.3 dB -
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Specifications of Each Probe (1)

CA-P427 CA-P427H
£_ |Flicker Measurement luminance range 5to0 5000 cd/m? 30 to 30000 cd/m?
(]
-é (Contrast) Range to be measured (flicker frequency) 0.25t0 200 Hz 0.25t0 200 Hz
o Accuracy 30 Hz, +1.2% +1.2%
§ AC/DC 10% sine wave
g 60 Hz, +1.7% +1.7%
S AC/DC 10% sine wave
R
= Repeatability (25) 20to 65 Hz, 1.7% 1.7%
N AC/DC 10% sine wave
> I Flicker Measurement luminance range 5104500 cd/m? 30t0 27000 cd/m?
EITA
U ) Range to be measured (flicker frequency) 0.42 to 200 Hz 0.42 to 200 Hz
Accuracy 30Hz, +0.35dB +0.35dB
AC/DC 4% sine wave
30 Hz, +0.35dB
AC/DC 1.2% sine wave
Repeatability (26) 30Hz, 0.4dB 0.4dB
AC/DC 4% sine wave
30 Hz, 1.5dB
AC/DC 1.2% sine wave
Waveform |Measurement luminance range 1t0 5000 cd/m? 6to 30000 cd/m?
Sampling frequency 3kHz 3 kHz
Accuracy Lxy AUTO 1time/sec (0.001 - cd/m?) 1time/sec(0.01 - cd/m?)
guaranteed - 5 . >
measurement 5times/sec (0.15-cd/m?) 5times/sec (0.9 -cd/m?)
speed™ 20 times/sec (2 - cd/m?) 20times/sec (12 -cd/m?)

Flicker (Contrast)

20 times/sec

20 times/sec

Flicker (JEITA)

0.5 times/sec (at 1 Hz pitch)
2.5 times/sec (at 10 Hz pitch)

0.5 times/sec (at 1 Hz pitch)
2.5 times/sec (at 10 Hz pitch)

Measurement synchronization mode

NTSC, PAL, EXT, UNIV, INT, MANU
(4msto4s)

NTSC, PAL, EXT, UNIV, INT, MANU
(4msto4s)

Measurement speed mode

AUTO, LTD. AUTO, SLOW, FAST

AUTO, LTD. AUTO, SLOW, FAST

Range to be measured (vertical sync frequency)

0.5 to 240 Hz (luminance and
chromaticity)
0.5to 130 Hz (flicker)

0.5 to 240 Hz (luminance and
chromaticity)
0.5to 130 Hz (flicker)

User calibration channel 99 channels 99 channels

Interface Communication USB 2.0, RS-232C USB 2.0, RS-232C
Trigger In&Out (5V) In&Out (5V)

Size 42x42x139.7 42x42x139.7

Weight 270 g (including mount) 270 g (including mount)

Power supply

5V DC (input from USB bus
power line or RS communication
connector)

5V DC (input from USB bus
power line or RS communication
connector)

Operating temperature/humidity range™

Temperature: 10 to 35°C, Relative humidity: 85% or less with no

condensation

Storage temperature/humidity range

0 to 45°C, relative humidity 85% or less (at 35°C) with no

condensation

Measured with Konica Minolta’s specified PC and probe connected directly, using the supplied measurement software.

*1: Measured under Konica Minolta's standard light source (6,500 K).

*2: The luminance for monochrome is measured when reading of luminance for white is 100 cd/m?.

*3: Temperature 23°C/+2°C, relative humidity 40%+10%

*4: In NTSC sync mode using USB with one probe

*5: Amount of changed indicated values (with indicated values of 23°C, 40% for reference): Range for luminance (white) is no more than
+2%; range for chromaticity (with measured luminance of 100 cd/m?) is no more than £0.002 (white) / £0.003 (monochrome)

*6: “Flicker (CA-310 Mode)” and “XYZ (Wide Frequency Mode)” are mode names for PC Software CA-S40. “XYZ (Wide Frequency Mode)”
can only be used when no CA-DP40 data processor is connected.
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Specifications of Each Probe (2)

CA-P410 CA-P410H
Measurement area @10 mm @10 mm
Acceptance angle +5° +5°
Accuracy guaranteed measurement distance 305 mm 305 mm
Display range |Luminance 0.0001 to 5000 cd/m? 0.0001 to 30000 cd/m?
Chromaticity Displayed in 4 digits Displayed in 4 digits
Luminance Accuracy guaranteed luminance range 0.01to 5000 cd/m? 0.1to0 30000 cd/m?
Accuracy (for white)" " 0.001-cd/m? - -
0.01-cd/m? +2.5%
0.1-cd/m? 2% +2.5%
1-cd/m? 2% +2%
10-cd/m? +1.5% +2%
100 -cd/m? +1.5% +1.5%
Repeatability [AUTO 0.001 -cd/m? --- ---
(20)" 0.01-cd/m? 2%
0.1-cd/m? 0.60% 2%
1-cd/m? 0.20% 0.60%
10-cd/m? 0.10% 0.20%
100-cd/m? 0.10% 0.10%
Chromaticity [Accuracy guaranteed luminance range 0.01to 5000 cd/m? 0.1 to 30000 cd/m?
Accuracy (for white)" "3 0.01-cd/m? +0.006 -
0.1-cd/m? +0.002 +0.006
1-cd/m? +0.002 +0.002
10-cd/m? +0.002 +0.002
100-cd/m? +0.002 +0.002
In 100 cd/m? 100 cd/m? +0.003 +0.003
(for monochrome)*
Repeatability |AUTO 0.01-cd/m? 0.0070 -
(20)" 0.1-cd/m? 0.0020 0.0070
1-cd/m? 0.0008 0.0020
10-cd/m? 0.0005 0.0008
100-cd/m? 0.0003 0.0005
£_ |Flicker Measurement luminance range 15 to 3000 cd/m? or more 90 to 18000 cd/m? or more
§ (Contrast) Range to be measured (flicker frequency) 0.25to 65 Hz 0.25to 65 Hz
= Accuracy 30Hz, AC/DC 10% sine wave |+ 0.4% +0.4%
g 60 Hz, AC/DC 10% sine wave |+ 0.7% +0.7%
9] Repeatability (2c) 20to 65 Hz, 0.3% 0.3%
S AC/DC 10% sine wave
- Flicker Measurement luminance range 15 to 3000 cd/m? or more 90 to 18000 cd/m? or more
(EITA) Range to be measured (flicker frequency) 0.42to 65 Hz 0.42to 65 Hz
Accuracy 30Hz,AC/DC4%sinewave |+0.35dB +0.35dB
30Hz,AC/DC 1.2%sine wave|+0.35 dB ---
Repeatability (26) 30Hz, AC/DC4%sinewave |0.1dB 0.1dB
30Hz,AC/DC 1.2% sine wave|0.3 dB ---

32



Specifications of Each Probe (2)

CA-P410 CA-P410H
£_ |Flicker Measurement luminance range 15 to 5000 cd/m? 90 to 30000 cd/m?
(]
-é (Contrast) Range to be measured (flicker frequency) 0.25t0 200 Hz 0.25t0 200 Hz
o Accuracy 30 Hz, +0.7% +0.7%
§ AC/DC 10% sine wave
g 60 Hz, +1.1% +1.1%
S AC/DC 10% sine wave
R
= Repeatability (2c) 20to 65 Hz, 1.0% 1.0%
N AC/DC 10% sine wave
= Flicker Measurement luminance range 15t0 5000 cd/m? 90 to 30000 cd/m?
EITA
U ) Range to be measured (flicker frequency) 0.42 to 200 Hz 0.42 to 200 Hz
Accuracy 30Hz, +0.35dB +0.35dB
AC/DC 4% sine wave
30 Hz, +0.35dB
AC/DC 1.2% sine wave
Repeatability (26) 30Hz, 0.3dB 0.3dB
AC/DC 4% sine wave
30 Hz, 0.9dB
AC/DC 1.2% sine wave
Waveform |Measurement luminance range 1t0 5000 cd/m? 6to 30000 cd/m?
Sampling frequency 3kHz 3 kHz
Accuracy Lxy AUTO 1time/sec(0.01-cd/m?) 1time/sec(0.1-cd/m?)
guaranteed - 5 . )
measurement 5times/sec (0.15-cd/m?) 5times/sec (0.9 - cd/m?)
speed™ 20 times/sec (2 - cd/m?) 20times/sec (12 -cd/m?)

Flicker (Contrast)

20 times/sec

20 times/sec

Flicker (JEITA)

0.5 times/sec (at 1 Hz pitch)
2.5 times/sec (at 10 Hz pitch)

0.5 times/sec (at 1 Hz pitch)
2.5 times/sec (at 10 Hz pitch)

Measurement synchronization mode

NTSC, PAL, EXT, UNIV, INT, MANU
(4msto4s)

NTSC, PAL, EXT, UNIV, INT, MANU
(4msto4s)

Measurement speed mode

AUTO, LTD. AUTO, SLOW, FAST

AUTO, LTD. AUTO, SLOW, FAST

Range to be measured (vertical sync frequency)

0.5 to 240 Hz (luminance and
chromaticity)
0.5to 130 Hz (flicker)

0.5 to 240 Hz (luminance and
chromaticity)
0.5to 130 Hz (flicker)

User calibration channel 99 channels 99 channels

Interface Communication USB 2.0, RS-232C USB 2.0, RS-232C
Trigger In&Out (5V) In&Out (5V)

Size 42x42x173.5 42x42x173.5

Weight 200 g (including mount) 280 g (including mount)

Power supply

5V DC (input from USB bus
power line or RS communication
connector)

5V DC (input from USB bus
power line or RS communication
connector)

Operating temperature/humidity range™

Temperature: 10 to 35°C, Relative humidity: 85% or less with no

condensation

Storage temperature/humidity range

0 to 45°C, relative humidity 85% or less (at 35°C) with no

condensation

Measured with Konica Minolta’s specified PC and probe connected directly, using the supplied measurement software.

*1: Measured under Konica Minolta's standard light source (6,500 K).

*2: The luminance for monochrome is measured when reading of luminance for white is 100 cd/m?.

*3: Temperature 23°C/+2°C, relative humidity 40%+10%

*4: In NTSC sync mode using USB with one probe

*5: Amount of changed indicated values (with indicated values of 23°C, 40% for reference): Range for luminance (white) is no more than
+2%; range for chromaticity (with measured luminance of 100 cd/m?) is no more than £0.002 (white) / £0.003 (monochrome)

*6: “Flicker (CA-310 Mode)” and “XYZ (Wide Frequency Mode)” are mode names for PC Software CA-S40. “XYZ (Wide Frequency Mode)”
can only be used when no CA-DP40 data processor is connected.
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Specifications of Each Probe (3)

CA-MP410 CA-MP410H
Measurement area @10 mm @10 mm
Acceptance angle +5° +5°
Accuracy guaranteed measurement distance 10£5 mm 105 mm
Display range |Luminance 0.0001 to 5000 cd/m? 0.0001 to 30000 cd/m?
Chromaticity Displayed in 4 digits Displayed in 4 digits
Luminance Accuracy guaranteed luminance range 0.01to 5000 cd/m? 0.1to0 30000 cd/m?
Accuracy (for white)" " 0.001-cd/m? - -
0.01-cd/m? +2.5%
0.1-cd/m? 2% +2.5%
1-cd/m? 2% +2%
10-cd/m? +1.5% +2%
100 -cd/m? +1.5% +1.5%
Repeatability [AUTO 0.001 -cd/m? --- ---
(20)" 0.01-cd/m? 2.4%
0.1-cd/m? 0.70% 2.4%
1-cd/m? 0.25% 0.70%
10-cd/m? 0.12% 0.25%
100-cd/m? 0.10% 0.12%
Chromaticity [Accuracy guaranteed luminance range 0.01to 5000 cd/m? 0.1 to 30000 cd/m?
Accuracy (for white)" "3 0.01-cd/m? +0.006 -
0.1-cd/m? +0.002 +0.006
1-cd/m? +0.002 +0.002
10-cd/m? +0.002 +0.002
100-cd/m? +0.002 +0.002
In 100 cd/m? 100 cd/m? +0.003 +0.003
(for monochrome)*
Repeatability |AUTO 0.01-cd/m? 0.0085 -
(20)" 0.1-cd/m? 0.0025 0.0085
1-cd/m? 0.0010 0.0025
10-cd/m? 0.0006 0.0010
100-cd/m? 0.0004 0.0006
£_ |Flicker Measurement luminance range 15 to 3000 cd/m? or more 90 to 18000 cd/m? or more
§ (Contrast) Range to be measured (flicker frequency) 0.25to 65 Hz 0.25to 65 Hz
= Accuracy 30Hz, AC/DC 10% sine wave |+ 0.4% +0.4%
g 60 Hz, AC/DC 10% sine wave |+ 0.7% +0.7%
9] Repeatability (2c) 20to 65 Hz, 0.3% 0.3%
S AC/DC 10% sine wave
- Flicker Measurement luminance range 15 to 3000 cd/m? or more 90 to 18000 cd/m? or more
(EITA) Range to be measured (flicker frequency) 0.42to 65 Hz 0.42to 65 Hz
Accuracy 30Hz,AC/DC4%sinewave |+0.35dB +0.35dB
30Hz,AC/DC 1.2%sine wave|+0.35 dB ---
Repeatability (26) 30Hz, AC/DC4%sinewave |0.1dB 0.1dB
30Hz,AC/DC 1.2% sine wave|0.3 dB ---
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Specifications of Each Probe (3)

CA-MP410 CA-MP410H
£_ |Flicker Measurement luminance range 15 to 5000 cd/m? 90 to 30000 cd/m?
(]
-é (Contrast) Range to be measured (flicker frequency) 0.25t0 200 Hz 0.25t0 200 Hz
o Accuracy 30 Hz, +0.9% +0.9%
§ AC/DC 10% sine wave
g 60 Hz, +1.3% +1.3%
S AC/DC 10% sine wave
R
= Repeatability (2c) 20to 65 Hz, 1.3% 1.3%
N AC/DC 10% sine wave
= Flicker Measurement luminance range 15t0 5000 cd/m? 90 to 30000 cd/m?
EITA
U ) Range to be measured (flicker frequency) 0.42 to 200 Hz 0.42 to 200 Hz
Accuracy 30Hz, +0.35dB +0.35dB
AC/DC 4% sine wave
30 Hz, +0.35dB
AC/DC 1.2% sine wave
Repeatability (26) 30Hz, 0.3dB 0.3dB
AC/DC 4% sine wave
30 Hz, 1.2dB
AC/DC 1.2% sine wave
Waveform |Measurement luminance range 1t0 5000 cd/m? 6to 30000 cd/m?
Sampling frequency 3kHz 3 kHz
Accuracy Lxy AUTO 1time/sec(0.01-cd/m?) 1time/sec(0.1-cd/m?)
guaranteed - 5 . )
measurement 5times/sec (0.15-cd/m?) 5times/sec (0.9 - cd/m?)
speed™ 20 times/sec (2 - cd/m?) 20times/sec (12 -cd/m?)

Flicker (Contrast)

20 times/sec

20 times/sec

Flicker (JEITA)

0.5 times/sec (at 1 Hz pitch)
2.5 times/sec (at 10 Hz pitch)

0.5 times/sec (at 1 Hz pitch)
2.5 times/sec (at 10 Hz pitch)

Measurement synchronization mode

NTSC, PAL, EXT, UNIV, INT, MANU
(4msto4s)

NTSC, PAL, EXT, UNIV, INT, MANU
(4msto4s)

Measurement speed mode

AUTO, LTD. AUTO, SLOW, FAST

AUTO, LTD. AUTO, SLOW, FAST

Range to be measured (vertical sync frequency)

0.5 to 240 Hz (luminance and
chromaticity)
0.5to 130 Hz (flicker)

0.5 to 240 Hz (luminance and
chromaticity)
0.5to 130 Hz (flicker)

User calibration channel 99 channels 99 channels

Interface Communication USB 2.0, RS-232C USB 2.0, RS-232C
Trigger In&Out (5V) In&Out (5V)

Size 42x42x77 42x42x77

Weight 200 g (including mount) 200 g (including mount)

Power supply

5V DC (input from USB bus
power line or RS communication
connector)

5V DC (input from USB bus
power line or RS communication
connector)

Operating temperature/humidity range™

Temperature: 10 to 35°C, Relative humidity: 85% or less with no

condensation

Storage temperature/humidity range

0 to 45°C, relative humidity 85% or less (at 35°C) with no

condensation

Measured with Konica Minolta’s specified PC and probe connected directly, using the supplied measurement software.

*1: Measured under Konica Minolta's standard light source (6,500 K).

*2: The luminance for monochrome is measured when reading of luminance for white is 100 cd/m?.

*3: Temperature 23°C/+2°C, relative humidity 40%+10%

*4: In NTSC sync mode using USB with one probe

*5: Amount of changed indicated values (with indicated values of 23°C, 40% for reference): Range for luminance (white) is no more than
+2%; range for chromaticity (with measured luminance of 100 cd/m?) is no more than £0.002 (white) / £0.003 (monochrome)

*6: “Flicker (CA-310 Mode)” and “XYZ (Wide Frequency Mode)” are mode names for PC Software CA-S40. “XYZ (Wide Frequency Mode)”
can only be used when no CA-DP40 data processor is connected.
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Specifications of Each Probe (4)

CA-VP427 CA-VP410
Measurement area @27 mm 210 mm
Acceptance angle +2.5° +8.5°
Accuracy guaranteed measurement distance 30£10 mm 305 mm

Display range

Luminance

0.0001 to 3000 cd/m?

0.0001 to 3000 cd/m?

Chromaticity

Displayed in 4 digits

Displayed in 4 digits

Luminance Accuracy guaranteed luminance range 0.001 to 3000 cd/m? 0.001 to 3000 cd/m?
Accuracy (for white)" " 0.001-cd/m? +9% +9%
0.01-cd/m? +2% +2.5%
0.1-cd/m? +1.5% +2%
1-cd/m? +1.5% +2%
10-cd/m? +1.5% +1.5%
100 - cd/m? +1.5% +1.5%
Repeatability |AUTO 0.001 -cd/m? 10% 7%
*1
(20) 0.01-cd/m? 1% 1%
0.1-cd/m? 0.25% 0.25%
1-cd/m? 0.10% 0.10%
10-cd/m? 0.10% 0.10%
100 - cd/m? 0.10% 0.10%
Chromaticity [Accuracy guaranteed luminance range 0.01to 3000 cd/m? 0.01to 3000 cd/m?
Accuracy (for white)" "3 0.01-cd/m? +0.003 +0.003
0.1-cd/m? +0.002 +0.002
1-cd/m? +0.002 +0.002
10-cd/m? +0.002 +0.002
100 - cd/m? +0.002 +0.002
In 100 cd/m? 100 cd/m? +0.003 +0.003
(for monochrome)*
Repeatability |AUTO 0.01-cd/m? 0.0030 0.0020
*1
(20) 0.1-cd/m? 0.0008 0.0008
1-cd/m? 0.0003 0.0003
10-cd/m? 0.0002 0.0002
100 - cd/m? 0.0002 0.0002
¢ | Flicker Measurement luminance range -—- -—-
§ (Contrast) | Range to be measured (flicker frequency) - -
s Accuracy 30 Hz, AC/DC 10% sine wave | --- ---
e 60 Hz, AC/DC 10% sine wave | --- ---
m
< Repeatability (26) 20to 65 Hz, --- ---
e AC/DC 10% sine wave
2 | Flicker Measurement luminance range - -
% (JEITA) Range to be measured (flicker frequency) - -
Accuracy 30Hz, AC/DC 4% sine wave | --- ---
30Hz, AC/DC 1.2% sine wave | --- --
Repeatability (25) 30 Hz, AC/DC 4% sine wave | --- -
30Hz, AC/DC 1.2% sine wave | --- ---
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Specifications of Each Probe (4)

CA-VP427 CA-VP410
£ Flicker Measurement luminance range 5t03000 cd/m? 15t0 3000 cd/m?
- | (Contrast) | Range to be measured (flicker frequency) 0.25 to 200 Hz 0.25 to 200 Hz
§ Accuracy 30Hz, +1.1% +0.4%
o AC/DC 10% sine wave
7] 60 Hz, £1.7% £0.7%
g AC/DC 10% sine wave
i Repeatability (20) 20t0 65 Hz, 1.6% 0.3%
kel AC/DC 10% sine wave
E Flicker Measurement luminance range 5t03000 cd/m? 15102000 cd/m?
E (JEITA) Range to be measured (flicker frequency) 0.42 t0 200 Hz 0.42 t0 200 Hz
Accuracy 30Hz, +0.35dB +0.35dB
AC/DC 4% sine wave
30Hz, +0.35dB +0.35dB
AC/DC 1.2% sine wave
Repeatability (20) 30 Hz, 0.4dB 0.1dB
AC/DC 4% sine wave
30Hz, 1.4dB 0.3dB
AC/DC 1.2% sine wave
Waveform | Measurement luminance range 1t0 3000 cd/m? 1to0 2500 cd/m?
Sampling frequency 3 kHz 3 kHz
Accuracy Lxy AUTO 0.001 -cd/m? 1time/sec 1time/sec
gmuezrsatz]::riint 0.15-cd/m? 5 times/sec 5 times/sec
speed™ 2-cd/m? 20 times/sec 20 times/sec

Flicker (Contrast)

Flicker (JEITA)

Measurement synchronization mode

NTSC, PAL, EXT, UNIV, INT, MANU
(4mSto 4S)

NTSC, PAL, EXT, UNIV, INT, MANU
(4mS to 4S)

Measurement speed mode

AUTO, LTD. AUTO, SLOW, FAST

AUTO, LTD. AUTO, SLOW, FAST

Range to be measured (vertical sync frequency)

0.5to0 240 Hz (luminance and
chromaticity)

0.5to 240 Hz (luminance and
chromaticity)

User calibration channel 99 channels 99 channels

Interface Communication USB 2.0, RS-232C USB 2.0, RS-232C
Trigger In&Out (5V) In&Out(5V)

Size 47 x47 x 190.5 47 x47 x226.5

Weight 510 g (including mount) 570 g (including mount)

Power supply

5V DC (input from USB bus
power line or RS communication
connector)

5V DC (input from USB bus
power line or RS communication
connector)

Operating temperature/humidity range™

Temperature: 10 to 35°C, Relative humidity: 85% or less with no

condensation

Storage temperature/humidity range

0 to 45°C, relative humidity 85% or less (at 35°C) with no

condensation

Measured with Konica Minolta’s specified PC and probe connected directly, using the supplied measurement software.

*1: Measured under Konica Minolta's standard light source (6,500 K).

*2: The luminance for monochrome is measured when reading of luminance for white is 100 cd/m?.

*3: Temperature 23°C/+2°C, relative humidity 40%+10%

*4: In NTSC sync mode using USB with one probe

*5: Amount of changed indicated values (with indicated values of 23°C, 40% for reference): Range for luminance (white) is no more than
+2%; range for chromaticity (with measured luminance of 100 cd/m?) is no more than £0.002 (white) / £0.003 (monochrome)

*6: “Flicker (CA-310 Mode)” and “XYZ (Wide Frequency Mode)” are mode names for PC Software CA-S40. “XYZ (Wide Frequency Mode)”
can only be used when no CA-DP40 data processor is connected.
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Data Processor CA-DP40

1. About the Data Processor

This data processor is designed to control probes that measure the luminance, chromaticity, and flicker of displays.
The processor supports connection to multiple probes (up to 10) to perform measurement simultaneously.
The processor can also be connected to a PC and controlled using PC software.

MODE e

CALCH DATA

ESC

te)

-

HOLD

C_

2. Standard Accessories

@ AC adapter AC-A312F (AST036T-A120)

Supplies power through connection to an AC outlet via an AC cable.

Input: 100 to 240 VV50/60 Hz, 31t0 43 VA, 0.31t00.18A
Output: 12V—3A (\“— SES
Plug design ©—@&—® Center-positive 0 e

How to connect: Refer to page 61.

@ AC cable
Used to connect the AC adapter to an AC outlet.

@ Probe-DP RS cable (2 m) IF-A30

Connects the data processor to a probe via RS-232C.
Description in this manual

How to connect: Refer to page 59. Fe TMM———mm =

@ Instruction manual for probe and data processor (this
manual)
Please read before using the instrument.
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3. Optional Accessories

@ USB cable for Probe-PC IF-A28
Connects the data processor to a probe via USB.
Description in this manual

How to connect: Refer to page 59.

@ USB cable for DP-PC IF-A34

Connects the data processor to a PC via USB.
Description in this manual
How to connect: Refer to page 124.

@ Lithium-ion battery CM-A223
Drives the data processor.
Description in this manual

How to connect: Refer to page 60.

@ Bluetooth module CM-A219

Wirelessly connects the data processor to a PC.
Description in this manual
How to connect: Refer to page 128.

@ Probe-DP RS cable (2m, 5m, 10 m) IF-A30, 31, 32

Connects the data processor to a probe via RS-232C.

@ Carrying case CA-A01
Designed for carrying the data processor and its accessories.
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Names and Functions of Parts

<Front>

RO

(@C_JC_J

CALCH DATA

(5) (2)
) — — )}

—(7)

(1) [BACKLIGHT] key:++++--eeeeeees Switches the backlight of the LCD display ON/OFF.

(2) [DATA] Key:++-eevevreeesssnneneeen On the measurement screen, press this key to switch to the data screen for checking or
deleting measurement results and logs. (Refer to page 104 “4. Checking and Deleting
Measurement Data” in the Measurement section.)

(B) [ESCI key:eeevvvreeesssnnnneen On the menu, setting, or setting check screen, press this key to return to the measurement
screen. Pressing this key while configuring the settings returns the display to the previous
screen. Pressing this key while entering a value cancels the current entry.

(4) [MODE] key :++eeeeeeeeeeeeeeeeeenn On the measurement screen, press this key to switch color modes.
(Refer to page 51 “4. Changing Color Modes” in “Operations on Each Screen”.)
(Lv,x,y -> Lv,u’v’ -> Lv,Tcp,duv -> X,Y,Z -> Lv,Ad,Pe -> FMA -> |EITA -> Lv,x,y)

(5) [CALCH] Key «+eeeeeeeeeeeeeeeeeen On the measurement screen, press this key to display the screen for selecting a calibration
channel. (Refer to page 101 “1. Performing Measurement” in the Measurement section.)

(6) [MENU] key ---veeeeeeesennneneeee Toggles the screen between the measurement and setting screens.

(7)[UP/DOWN] keys «+++eeeeeeeees Moves to the upper/lower items or increases/decreases the setting value.

(8) [LEFT/RIGHT] keys «+++++++++-- Switches to the left/right tab or moves to the left/right item.

(9) [ENTER] K@y «+eeeeeeeeeeeeeeeeeeen Pressing this key when a menu item is selected displays the screen for setting the item.
Pressing this key during value input or setting confirms the current entry.

(10) [0-Cal] key - eeeeeeeeeeesnneeeen Performs zero calibration.

(11) [HOLD] key:----eeeeeeeseeneeneeess Switches between hold and measurement modes every time the key is pressed. (Refer to

page 102 “2. Holding the Measured Values” in the Measurement section.)
(12) Display screen ««««---eeeeeeeeee Displays information such as measurement results and settings.
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<Top>

(3) (@) (1)

<Rear> <Left>
—
@)
= (5)
(6)
2 )
i
(8)
’ P
iy (9) (10)
Oy
. —
<Top>
(1) POWER SWitCh: - eeeeeeeeeeeeeeeeeiiiiiiiannnnnn. Turns ON and OFF the power to the instrument. (P. 63)
(2) Probe USB coNNectors <+« «eeeeeeeeeeeeennnnns Used to connect probes using USB cables.
Up to 10 probes can be connected simultaneously.
Keep caps on probe connectors not in use.
The numbers correspond to the probe numbers to be controlled.
(3) Probe RS connectors «««eeeeeeeeeeeeeeeeennns Used to connect probes using Probe-DP RS cable.
Up to 10 probes can be connected simultaneously.
Keep caps on probe connectors not in use.
The numbers correspond to the probe numbers to be controlled.
Do not use both USB and RS-232C simultaneously to connect a single probe.
Doing so will cause a connection error and disable measurement.
<Left>
(4) Remote measurement terminal ---------- Used to connect a commercially available remote switch, which serves the same
function as the [HOLD] key.
(5) AC adapter connector:«««««otteeeeeeeeeennnns Used to connect the AC adapter.
(6) PC Ethernet connector «+++-+--sseeessssnnnsn Used to connect to a PC or network using a LAN cable.
(7) PCUSB CONNECLOr -++++ssreerrrrnnmnnnnnnnnnnns Used to connect a PC using a USB cable.
(8) PC RS CONNECLOK - +werreeeeeeeeeeeesesanaaaannnnns Used to connect a PC using an RS-232C cable.

(9) Vertical synchronization signal input terminal--- Used to input the display’s vertical synchronization signal for measurementin
“EXT” measurement synchronization mode.

(10) Trigger signal input terminal ------------- Used to input the trigger signals for measurement when Trigger mode is “ON”.

<Rear>

(11) Tilt stand

(12) Battery compartment «««-.coooeeeeeeeeeenees Remove the screw on the cover to attach or remove the optional lithium-ion
battery. (P. 60)

(13) Bluetooth module slot «+++++++eeeeeeennnenes Remove the screw from the bottom and connect the optional Bluetooth module.
(P. 128)

(14) Screw holes for securing «++++++++++=-+---- Used for screws when holding the instrument to a monitor arm or other device.
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Display Screen

1. Screen configuration

There are two types of screens: basic and pop-up. The basic screen has three areas—status display, setting, and data display.

2. Basic screen

The screen shown below is the basic screen, which displays the status of the instrument and data.

e Status display

(1) Status display area O-cal Auto  Connect-to display
Battery level
Status icon Status information Trigger mode Keylock |display

Measuring b <

160.00

cd/ m

0.3127

O 3 2 9 3 ®10 Mini Normal
| CH-01 f:Factory

ID: abcdefghij

Data save Measurement speed Sync Mode
(2) Settings area

(1) Status display area

Displays the operating status of the data processor. This is always displayed on the basic screen.

» Status icons and status information

Measuring During normal measurement
E Hold In normal measurement hold mode
Measuring (Interval) During interval measurement
Hold (Interval) Waiting for interval measurement
Remote During communication with a PC
E Menu In menu mode ([MENU] key = ON)
Select User Calib CH When a calibration channel is being selected ([CAL CH]
key = ON)
E Check Saved Data In saved data checking mode ([DATA] key = ON)
Save Meas. Results During data saving (save icon + ENTER)
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» Trigger mode

. Trigger mode enabled
Trigger mode (Trigger mode ON and interval OFF)

No display Trigger mode disabled

* 0-cal Auto
0-cal AUTD 0-cal Auto ON

0-cal Auto OFF and when the temperature changes

No display 0-cal Auto OFF and when the temperature doesn’t change
* Key lock

m Key locked

No display Key unlocked

» Connect-to display

During communication via USB

During communication via RS-232C

During communication via Ethernet

During communication via Bluetooth

5
o 2 Ta é
=
j=a
Q
<

Communication yet to be started

» Battery level display

Operating off battery power with the battery fully charged

Operating off battery power with the battery sufficiently charged

Operating off battery power with the battery slightly charged

Operating off battery power with no battery remaining and measurement disabled

Charging by the connected AC adapter

EEEEE

No display Charging completed by the connected AC adapter
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Display Screen

(2) Settings area

Contains shortcut key icons for saving and setting measurement data.

Shortcut keys in the setting area are not displayed on screens other than the measurement screen (such as the menu
screen).

The setting area is enabled only in hold mode. (Single-probe measurement screen and multi-probe measurement screen)

Measuring Hold
D D & < > Hold

D D & <

Measuring

Enabled in
hold mode

00 02 04 06 08 10 x 02 04 06 08 10 x

®10 Mini Normal
CH-01 f:Factory
1D: abcdefghij

10 Mini Normal
CH-01 fFactory
1D: abcdefghij

Use the [LEFT/RIGHT] keys to select a shortcut key icon.

Use the [UP/DOWN] key to move selection targets, including the data display area.

Press the [ENTER] key to apply the setting.

Measurement speed: Displays the measurement speed setting. Select this using the [UP/DOWN] and [LEFT/
RIGHT] keys, and then press the [ENTER] key to display the measurement speed menu.
(The menu for selecting AUTO/LTD.AUTO/FAST/SLOW is displayed)

Displays the synchronization mode setting. Select this using the [UP/DOWN] and [LEFT/
RIGHT] keys, and then press the [ENTER] key to display the synchronization mode menu.
(The menu for selecting NTSC/PAL/UNIV./INT[****Hz]/ EXT/MANU.[**** *msec] is
displayed. *** is the currently set value).

However, the mode is switched to UNIV. if the external trigger mode is turned ON in EXT
mode.

Select this using the [UP/DOWN] and [LEFT/RIGHT] keys, and then press the [ENTER] key to
save the displayed measurement results.

Sync Mode:

Data Save:

How to Save Data

1 Press the [ENTER] key to display the
screen for selecting where to save data.

[ Trigger mode [ 0-cal AUTO J'S IS (1T}

Select Save CH
DRTA/TIHE

Select the destination using the [UP/ T
/01/01 00:

DOWN] keys, and then press the [ENTER] NI
ke DATA005 2017/01/01 00:
y' DATA006 2017/01/01 00:

H H i i H DATA007 2017/01/01 00:

The screen is not <.3I|splayed when Save Destination is A S T
setto AUTO. In this case, go to step 2. DATA009 2017/01/01 00:

DATA010 2017/01/01 00:

{Trigaer moge | 0-cal AUTO J'S IS T}

2 During saving, a pop-up screen is
displayed indicating that data is being

saved. e
If data alrfaady e>fists, a confir.m.ation message . B’Rlﬁg&? oo
appears first asking whether it is OK to overwrite. DATA005
Select “Yes” using the [LEFT/RIGHT] key and press DATR00e
the [ENTER] key. DAL

DATA010

* Data will be saved as absolute values even when the difference display is selected when saving is performed.
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(3) Measurement data area
Used to display measured data or configure settings by pressing menu keys.

There are two types of screens that display values being measured: a screen that displays the values measured by a selected
single probe and a screen that displays all values measured by multiple probes.

(3)-1. Probe selection area

Measuring Trigger mode[0-cal AuTO ISR T

White text: Ports with ——
probes connected
[Focused position] ,___._. ..

0.0 02 04 06

@10 Mini Normal
CH-01 f:Factory
ID: abcdefghij

--------------- Grayed out: Ports with no probes connected

Select the number of a connected port using the [UP/DOWN] keys.
In the single-probe display, only the data measured by the selected probe is displayed.
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Display Screen

(3)-2. Single-Probe Display
Measuring i <

Data display area

y
. 3 Measured values

cd/ m

0.0 02 04 06 I d
®10 Mini Normal . )
O n 32 9 3 CH.m':'FaZ’{LT? Probe information

ID: abcdefghij

» Selecting the number of a connected port using the [UP/DOWN] keys displays only the data measured by the probe
connected to that port.
* The probe information display shows the information of the selected probe.

Type: Probe type
Selected calibration CH: CHOO0 to CH99
Calibration type: f:-factory KM factory calibration
s:user single User calibration (single-point calibration)
m:user matrix User calibration (RGB+W matrix calibration)
c:user custom User calibration (with specified calibration coefficients)
ID: ID set for the probe (half-width alphanumerics and symbols, 10 characters max., blank when
not set)

(3)-3. Multi-Probe Display
Measuring 8 <

Lv cd/m? x Data display area
160.00 . . CH-01 ®10MiniN abcdefghij  f
160.00 . . CH-01 ®10MiniN  abcdefghij

160.00 . . ®10MiniN  abcdefghij

160.00 . . ®10MiniN  abcdefghij
160.00 . . ®10MiniN  abcdefghij

160.00 . . ®10MiniN  abcdefghij Probe information
160.00 . . ®10MiniN  abcdefghij
160.00 . . ®10MiniN  abcdefghij

Displays the data measured by multiple probes and the information of the probes.
Switching to single-probe display will display only the data measured by the selected probe.
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Operations on Each Screen

1. Measurement screen

There are two types of screens that display values being measured: a screen that displays the values measured by a selected
single probe and a screen that displays all values measured by multiple probes.

Single-Probe Display Multi-Probe Display
A screen that displays the values measured by a selected A screen that displays the values measured by multiple
single probe. probes.

O Measurement mode 6 3} {am O Measurement mode % am
y cd/mz x u
ALv 3 D D D D 1.0 .,0011 -0.3333 -0.3333 cH-01 010 1234567890 a
1 0.8 .0011 -0.3333 -0,3333 cH-01 #10 1234557890 &
cd/mz

o .0011 -0.3333 -0.3333 cH-01 610 1234557890 &
ATcp —D D 3 3 3 ’ .0011 -0.3333 -0.3333|cH-01 ¢10 12345676890 &
1 0.2

.0011 -0.3333 -0.3333 cH-01 ¢10 1234567890 &

0.0 0.2 0.4 0.6 0.8 1.0x

.0011 -0,3333 -0.3333 cH-01 ¢10 1234567890 &
duv = ] DuD 3 3 fSZ?éaﬂéEmu .0011 -0.3333 -0.3333|cH-01 #10 1234567830
© .0011 -0.3333 -0.3333 cH-01 ¢10 1234567890 &
[ I
Operations possible on this screen Operations possible on this screen
¢ Pressthe [HOLD] key to hold the display. » Press the [HOLD] key to hold the display.
e Shortcut keys are enabled only in hold mode. » Shortcut keys are enabled only in hold mode.
* Using the [UP/DOWN] keys to switch the probe whose e Using the [UP/DOWN] keys to switch the probe whose
measured value is to be displayed. measured value is to be displayed.
¢ Pressing the [Enter] key switches to the multi-probe » Pressing the [Enter] key switches to the single-probe
display. display for the currently selected probe.

e Operations in each measurement mode

Generally, measurement is performed continuously and measured values are updated on the screen. Pressing the [HOLD]
key pauses measurement and the values measured last remain on the screen. Pressing the [HOLD] key again starts
measurement and resumes screen updates.

In trigger mode, measurement is generally in hold status. If being triggered externally, measurement is performed and
measured values on the screen are updated.

In interval measurement mode, measurement is performed at the set interval and measured values on the screen are
updated. If the set number of measurements is completed, measurement ends and switches to hold status, and the values

measured last remain on the screen. To halt a measurement in progress, press the [HOLD] key.

Although operations shown below are common to the single-probe display and the multiple-probe display, operable items
differ between normal, trigger, and interval measurement modes.
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Operations on Each Screen

e About displays

mode
and trigger mode

In normal measurement (continuous measurement)

In interval measurement mode

Measuring
(including
periods
between
measurements)

space
Pressing the [0-Cal] key to perform zero
calibration

calibration channel

the menu screen

Pressing the [MODE] key to change the color

Pressing the [DATA] key to check saved data
Pressing the [CAL-CH] key to change the

Pressing the [MENU] key to configure settings on

Hold

space
Pressing the [0-Cal] key to perform zero
calibration

calibration channel

the menu screen

Pressing the [MODE] key to change the color

Pressing the [DATA] key to check saved data
Pressing the [CAL-CH] key to change the

Pressing the [MENU] key to configure settings on

Pressing the [SAVE] icon to save the data

Pressing the [MODE] key to change the color
space

Pressing the [0-Cal] key to perform zero
calibration

Pressing the [DATA] key to check saved data
Pressing the [CAL-CH] key to change the
calibration channel

Pressing the [MENU] key to configure settings on
the menu screen

2. Zero calibration screen

Single-Probe Display
A pop-up screen appears indicating that O-cal is in progress
and disappears when 0-cal is completed.

[ Triger mode [ 0-cal AUTO IS 3 (1T}

0 Measurement mode

0-cal in progress.

Multi-Probe Display

A pop-up screen appears indicating that O-cal is in progress
and disappears when 0-cal is completed for the connected
probe.

[ Trigaer mode [ 0-cal AUTO [ TS A T

0 Measurement mode

- 01
- 02

- 0y
- 05 .
0-cal in progress.
- D6
- 08
- 09 .
= 10 -0,0011 -0.3333 -0.3333 cH-01 ¢10 1234567890 &
|

3. Screen inremote mode

Single-Probe Display
Display when only one probe is connected

0 Measurement mode  Trigger mode [ 0-cal AUTO IS AL T

.« 3000
ATep —DID 3 3
S I EEFS

| (Meas-Speed:Autaz Sunc s MAN. (0000, 0ns)

[ T

The connect-toiconis
displayed in remote

oy
i) mode.

= 05
= 06

00 02 04 06 08 1.0x
= 08
= 09

== 10

CH-01 ¢10

Multi-Probe Display
Display when multiple probes are connected

O Measurement mode

cd/m? x ]
.3333 -0.

.0011 -0
.0011 -0.3333 -0

[ Trigger mooe] o0-cal AUTo 'S R 3N (LTI

= 01

—0 EEX 11 connect-toicon is

displayed in remote

-0011 mode.

.0011
.0011

-0.
-0.
-0.

EEEE]
EEEE]
EEEE]

- 0y
- 05
- 05

-0.

. 335 T o oT T Tesren 5

.0011
.0011
,0011/-0
e ) | (o soosarmotcz ) (oo, oo

.3333
SUPEEEE]
.3333 -0

= 08
- 09
- 10

, 3333 cH-01 #10 1234567890 =
, 3333 cH-01 #10 1234567890 =
. 3333 cH-01 10 1234567890 &
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4. Changing color modes

Press the [MODE] key to change the color space for the measured values on the screen.

* CA-VP427 and CA-VP410 probes cannot measure flicker.

*The displayed color mode screens are only those checked in Color Space under Menu - Option.
* Color modes cannot be changed in interval measurement mode.

Transition of color mode screens -
Single-probe display
O Measuring By L] LV,X,y
12345
03678: §

2

04239 s

ID: abcdershi

Multi-probe display

Measurins e ]

CH-01 10 1234567890
CH-01 10 1234s67890

CH-01 10 1234s67890
CH-O01 210 123usEvESO
CH-01 10 1234567890

cH-o1 123usE7ES0
-01 123us6 7890
cH-01 1234567890

[o-carAUTORN 7 ]

CH-01 10 1234S67890
CH-01 10 1234s67890

CH-01 10 1234s67890
CH-01 10 1234567890
CH-01 10 1234567890

10 m cH-o1 123usE7ES0

CHO1 T:fact.
ID: abcdershi

cH-01 1234567890
cH-01 123us67830

[o-carAUTORN 7 ]

1 2345+
res BSDQx.b

«-006 78 D;ﬁ;‘;.“; oTors.

1D: abe:

CH-01 10 1234S67890
€H-O01 210 123usEvESO

cH-o1 1zausE7ES0
cH-01 123uss 7890
cH-01 1234567890

cH-01 123uss 7890

cH-01 1234567890
cH-o1 1=ausE7ESD

-
O Measuring [Triagec mode) i

1 2345+
o Ad LISB.?%I ::::§

>
g

CH-O01 210 123ussvESO
€H-O01 »10 123ussvESO

cv-m1 010 123qssvesn

CH-01 010 1230557850

oe CH-01 610 1230557850
clovaf e ore v

= Pe oin mint normat ch-01 1234867850

o8 CHO1 f

0

IgEetors cH-o1 1=3usE7ESD
1D: abcdefshi

-
-
-
-
-
-
-
-

cH-o1 1=3usE7ES0

0.
0.
0.
0.
0.
0.
0.
0.

O M i Tri o (3]
leasuring - col

CH-O01 210 123ussvESO
CH-D1 10 1234s67890

67890
' an CH-01 10 1234sE?7A90

99999 ..

D: abe

cH-01 1234567890

Fibiaiaiag

cH-o1 1=3usE7ESD
cH-01 123uss 7890

0-caluTO]

CHO1 @1Ominit T abcderanid
CHO1 ®10mInIL  f abedefahld
CHO1 ®10mInIL f sbcdefshlJ
oqnal sbcdersh
abcdersh
CHO1 @10minit T abcderanid

[1risger mogeJu-calAUTO]
T
CHO1 ®10mInIL abcderahl J
CHO1 @10miniL abcdershi i
sz v ) G CHO1 ®10miniL sbcdefshi i
x:thzy vicomr %O £sec il

abcderani i

abcderah! 1

abcdersh
CHO1 ®10miniL abcdershi J

51



Operations on Each Screen

5. Graph

The following graphs are displayed on the screen for the measurement results of a single probe.

When the color mode is Lv,x,y, Lv,Tcp,duv, X,Y,Z, Lv,Tcp,duyv, or Lv,Ad,Pe
* Anxy chromaticity diagram is displayed.

When the color mode is Lv,u’,v’
* Au’V’ chromaticity diagram is displayed.

When the color mode is JEITA
» JEITAfrequency and time characteristic diagrams are displayed.

Power spectrum araerh Waveform

¥:[sec] ¥Y:Luminance

X:[H21 ¥:[dBl 10080

When the color mode is FMA
* Nographis displayed.
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6. Menu screen

Press the [MENU] key to change probe or data processor settings.
The menu screen includes areas 1 to 3, and options for the item selected in area 1 are displayed in area 2, and options or
settings for the item selected in area 2 are displayed in area 3.

e Selectanitemin area 2 after selecting an itemin area 1 using the [UP]/[DOWN] keys and pressing the [RIGHT] or
[ENTER] key.

 After selecting an item in area 2 using the [UP]/[DOWN] keys and pressing the [RIGHT] or [ENTER] key, the settings are
displayed or anitem in area 3 can be selected. Pressing the [LEFT] or [ESC] key returns to item selectioninarea 1.

 After selecting an item in area 3 using the [UP] or [DOWN] key and pressing the [RIGHT] or [ENTER] key, the setting
screen for the item is displayed. Pressing the [LEFT] or [ESC] key returns to item selection in area 2.

* For items to set, refer to the Settings section.

Trigger mode| 0-cal AUTO

= Meas Cond | Sync Mode NTSC
@ User Calib Meas Speed AUTO
@ Target Trigger Mode OFF
2 Option Interval Meas OFF
T System Interval Alert OFF

JEITA freq resolution |0.07 Hz

Menu area 1 Menu area 2 Menu area 3
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Manual Structure

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

This section explains how to connect a probe, AC power, turn the power ON (| )/OFF (O), and input the vertical
synchronization signal.

Connections

Explains how to connect probes and the power cord, and how to input the vertical P.59
synchronization signal.

* Before turning on the power: Refer to pages 121-131 if using RS-232C or USB communication.

A 4

Turning the Power ON (| )/OFF (O)
Explains how to turn the power ON ( | )/OFF (O) and the instrument status at Power-ON (| ).

Connection pages 58-64

P.63

* The Measurement Preparation, Calibration/Settings, and Measurement sections explain the procedure up to
measurement.

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

Zero calibration
Explains the zero calibration method. P. 66
(Measurement cannot be performed if zero calibration is not completed.)

A 4

Measurement Condition Settings
Explains the various settings according to the purpose of measurement

. P. 68
Sync Mode / Meas Speed / Trigger Mode / Interval Meas /
Interval Alert / JEITA freq resolution
v
Selecting a Probe No. P. 79
Explains how to select the probe whose measured value is to be displayed. ’

Measurement Preparation pages 65-79

4
Al

v

To Calibration/Settings section

* Go to the Measurement section if performing measurement using Konica Minolta’s calibration standard.
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Calibration/Settings pages 80-99 Settings pages 106-120

This section explains settings that must be configured according to measurement method.
The setting method varies according to the measurement method.

From the Measurement Preparation section

Outline of the Calibration/Settings Section

Explains measurement method types and settings that must be configured. (Check which P.81
settings must be configured.)

A 4

Before Configuring Each Setting

Gives detailed explanations on calibration channels common to each setting and target values. .82
When performing When performing
measurement using Konica measurement using user
Minolta’s calibration calibration
3 standard <
Setting/Changing the User calibration
Target*' Gives detailed explanations
Explains how to set/change on user calibration and
the target value. explains the execution
1. Setting/Changing the method (as well as setting
Target Value by target values).
Measurement
2. Setting/Changing the
Target Value by Entering
Values
P.96 PP. 84-87
¢ Tochange the target value after user
¢ calibration: Refer to page 96 “Setting/
Changing the Target”*'.
e TosetanID:
page 92 “Setting an
ID”*2,
Other Settings Settings Check Method
L 4 Explains how to set an ID*2. Settings can be checked from
Menu area 3.
To the Measurement section P92 P 53
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Manual Structure

Measurement pages 100-105

Communication pages 121-131

This section explains measuring methods.

From Calibration/Settings section

Measurement

Explains measuring methods, how to hold the measured values, how to read them, and how to P. 101
clear them.

This section explains communication with a PC via RS-232C, USB, Ethernet, or Bluetooth.

Connection to a PC via RS-232C

Explains how to connect an RS-232C cable and select the RS-232C baud rate to enable two-way P. 122
communication with a PC or other device via RS-232C.

Connection to a PC via USB P 124
Explains how to connect a cable to enable communication with a PC via USB. ’
Connection to a PC via Ethernet

Explains how to connect a cable and set the DHCP to enable communication with a PC via P. 125
Ethernet.
Connection to a PC via Bluetooth

Explains how to connect and set the Bluetooth module to enable communication with a PC or P.128

other device via Bluetooth.

Communicating witha PC

e Bidirectional communication is possible between the data processor and a PC using an RS-232C, USB,

Ethernet, or Bluetooth connection.

When multiple means of communication are set, the means of communication used for sending the first

command from the PC will be enabled, and commands from all other means will be ignored.

* Ifthe USB cable will be connected and disconnected frequently, please try to use RS-232C for connection.

If any problem occurs, contact a Konica Minolta-authorized service facility.
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Explanation pages 132-135

This section explains the following items.

Dimensions

P.133
Error Messages P 134
Please read when an error message appears on the LCD display. '
Main Specifications P. 135
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Connection

This section explains how to connect a probe, AC power, turn the power ON (| )/OFF (O), and input the
vertical synchronization signal.

Connections
Explains how to connect probes and the power cord, and how to input the vertical P.59
synchronization signal.

* Before turning on the power: Refer to pages 121-131 if using RS-232C or USB
communication.

v

Turning the Power ON ( | )/OFF (O)
Explains how to turn the power ON (| )/OFF (O) and the instrument status at P.63
Power-ON.
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Connections

1. Connecting a Probe to the Data Processor

Before setting the POWER switch to ON, connect a probe to a probe connector.
* Aprobe can be connected with an USB cable or an RS cable.

e For RS-232C connection, connect the mini DIN plug of the Probe-DP RS cable IF-A30 (or IF-A31 or IF-A32) supplied
with the data processor to the RS-232C connector of the probe and the probe RS-232C connector of the CA-DP40 data
processor.

* For USB connection, connect the USB mini B plug of the supplied USB cable IF-A28 to the USB connector of the probe.
Connect the USB plug on the other side of the cable to the probe USB connector of the CA-DP40 data processor.

How to Connect

1 Set the POWER switch to OFF.

IF-A30 (or IF-A31 or IF-A32): For mini DIN plug

connection
2 Connect the probe’s plug into a probe \ §
connector on the instrument. P04 P03 P02 o1 POWER 8
O O O O E
] I | 8

HOHO @

3 Check that the plug is inserted all the

way and connected firmly. IF-A28 cable: For USB connection
¢ When disconnecting the probe, set the POWER |
switch to OFF first, and pull the probe by holding Pg' Pg Pg POWER
the plug. Never pull the cable by its cord.
piug P v (== =)

@
%o
(@o

Notes on Connecting Probes

* Never connect or remove a probe while the POWER switchis ON (| ).

« When connecting/disconnecting a probe, always hold the plug to connect/disconnect it. In addition, do not pull or bend
the cord excessively or exert excessive force on it. Doing so may cause the cable or cord to break.

* Theluminance range will vary according to the type of probe.

» Use either RS-232C or USB to connect a probe. Using both for connection will cause an error.

« Foreach probe, 5V/300 mA power is required. It is recommended that the AC adapter be used as necessary. It is also
recommended that probes be disconnected when notin use.

Eight types of probes can be connected. (P. 12)

Up to 10 probes can be connected simultaneously. Because the type of display to be measured and the measuring
luminance range of the probe vary according to the type, please install one that is fit for use. Also, different types can
coexist. Keep caps on probe connectors not in use.
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Connections

2. Attaching/Detaching a Battery

This instrument uses a dedicated lithium-ion battery (CM-A223).

/\ CAUTION

* Do not use any battery other than the dedicated lithium-ion battery. Doing so may cause the battery to rupture or resultin
decreased battery life.

* Do not touch or short-circuit the terminals in the battery compartment. Doing so may damage the instrument.

How to Attach

1 Turn the power OFF.

P02 P01 POWER
o o

=
- Power switch

=
© O,

2 Open the battery compartment cover Remove the screw. @ .
located on the back of the data | v
A @
processor.
0
‘ P e —
R —

While pressing on the lithium-ion

3 battery, slide the battery until a “click” °
can be heard. To detach the battery, slide —
itin the opposite direction.

Lithium
-ion battery

To detach
: :
[ o]

Screw the battery compartment cover to

closeit. ° m °

®

Battery
compartment cover o
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3. Connecting the AC Adapter

/\ CAUTION

* Be sure to use the supplied AC adapter AC-A312F.
» Before connecting or disconnecting the AC adapter jack or plug, make sure that the instrument is turned OFF.
* Firmly push the AC adapter power plug completely into the outlet.

Operating Procedure

1 Turn the power OFF.

2 Connect the connector plug of the AC
adapter to the AC adapter input
terminal.

3 Connect the AC adapter plug toa 100 to
240V (50/60 Hz) AC outlet.

TRIGGER IN @

AC adapter connector plug

4. Vertical synchronization signal input

The vertical synchronization signal from the display can be input to the instrument to allow synchronous
measurement (when EXT is selected as the measurement synchronization mode).

However, if another measurement synchronization mode is selected, it is not necessary to input the vertical
synchronization signal.

The signal can be input directly to a probe or to the data processor.

For how to input the signal directly to a probe, refer to the description of probe setting (P. 21).

To input the signal to the data processor, connect an input cable with a BNC connector to the vertical synchronization signal

input terminal on the side, and input the vertical synchronization signal used for the display (a frequency between 0.50 to

240.00 Hz). Before connection, be sure to set the power switches of the data processor and the external device to OFF.

For flicker measurement, input a vertical synchronization signal with a frequency between 0.50 to130.00 Hz.

* Set the measurement synchronization mode to EXT to synchronize measurement with the display’s vertical
synchronization signal. For details, refer to page 25.

Circuit diagram

Vertical synchronization signal input terminal C-MOS logic level

Input the vertical i

«r:m’ew 5%'5& Enemet % (o) RS-232 m = synchronization signal. oM .
\ . = S TN 2 N~.operation
=) s (0.50 to 240.00 Hz§ |
® L1

(Flicker: 0.50 to 130.00 Hz,

BNC connector

Connector: BNC

/\ Be sure to connect a cable to the specified terminal.
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Connections

5. Connecting a Remote Switch

Connecting a commercially available remote switch serves the same function as the HOLD key.

/\ CAUTION

» Before connecting or disconnecting the AC adapter jack or plug, make sure that the instrument is turned OFF.

Operating Procedure

1 Turn the power OFF.

Connect the switch to the remote switch
input terminal.

Switch connector
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Turning the Power ON/OFF

1. Turning the Power ON/OFF

Before setting the POWER switch to ON, complete the following. When turning the power ON for the first time after
purchase, the language selection and date/time setting screens appear. Set the display language and the date/time on
these screens.

Operating Procedure

1 Connect a probe to a probe connector. (P. 21)

e To synchronize measurement with the (1) Input the vertical synchronization signal that is used for the
display’s vertical synchronization signal display. (P. 22)
(EXT is selected as the measurement
synchronization mode)

« To perform measurement simultaneously (1) Connect the necessary number of probes to the probe

with multiple probes connectors. (P. 21-23) 5
¢ To communicate with a PC via RS-232C (1) Connect the instrument to the PC using an RS-232C cable. =
(P.122) g
(2) On the menu selection screen, select the RS-232C baud rate. §
(P. 123)
» To communicate with a PC via USB (1) Connect the instrument to the PC using a USB cable. (P. 124)
¢ To communicate with a PC via Ethernet (1) Connect the instrument to the PC using a LAN cable. (P. 125)

(2) On the menu selection screen, set the IP address, subnet
mask, and default gateway. (P. 126)

2 Connect the power cord to an outlet.
(P.61)
Turning the Power ON
Set the POWER switch to ON.
¢ When turning the power ON for the first time after
purchase, the language and internal clock setting
screens appear. Set the display language and the

date/time on these screens by referring to pages
116and 118.

Turning the Power OFF (O)
Set the instrument’s POWER switch to OFF (O).

Power switch

Power switch

Error Messages on the LCD Display: For other error messages, refer to page 134.

“Probe connection error”

e Cause: A probewas connected or disconnected
while the POWER switch was ON.

e Action: Setthe POWER switch to OFF first,
connect necessary probes, then set the
POWER switch to ON. (Before
connecting/disconnecting a probe,
make sure that the POWER switch is set
to OFF.)
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Turning the Power ON/OFF

2. Instrument Status at Power-ON

By default, the instrument is in the following status when the POWER switch is set to ON.

1 Color Mode P. 108 Lvxy

2 | Calibration channel No. P.82 CHO00

3 | Target Value P.96 x=0.3127,y=0.3290, Lv=100.0 (cd/m?)

4 |PROBE P.79 P1

5 SYNC (measurement P.70 UNIV.
synchronization mode)

6 |ID P.92 CHO00

7 Measurement speed P.68 AUTO

8 RS-232C baud rate P. 123 38400 bps

9 | Correction coefficient for user P.83 Konica Minolta’s standard data
calibration

To Change the Instrument Status at Power-ON (only for (1), (2), (4), and (5))

Change the necessary parameters and press the [ENTER] key for more than five seconds. A beep will sound, followed by a
long beep 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 number will be stored in the memory, and they will remain effective even if the POWER switch
is set to OFF.) * For details, refer to the pages given in the above table.

Changing Method for (1) and (2)
(1) Color Mode................... Pressthe| MODE |MODE key.
(2) Calibration channel ....... Press the [CAL CH] key followed by the [UP] or [DOWN] key.

Changing Method for (3)
(3) Targetvalue................... The current target value will be changed if a mode other than flicker is selected and a target

value is entered.

Changing Method for (4) to (9)
For (4) to (9), press the [MENU] key to display the menu screen, then switch to a relevant screen for setting.
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Measurement
Preparation

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

Measurement
Preparation

Zero calibration
Explains the zero calibration method. P. 66
(Measurement cannot be performed if zero calibration is not completed.)

v

Measurement Condition Settings
Explains the various settings according to the purpose of measurement

Sync Mode / Meas Speed / Trigger Mode / Interval Meas / Interval Alert / JEITA freq
resolution

P.68

Selecting a Probe No.

Explains how to select the probe whose measured value is to be P.79
displayed.

v
To the Settings section

* Go to the Measurement section if performing measurement using Konica Minolta’s calibration standard.
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Zero calibration

Zero calibration performs zero point adjustment while blocking entry of light into the probe’s receptor.
A shutter located inside the probe automatically closes to block light during zero calibration of the instrument. Zero
calibration must be performed whenever the POWER switch is set to ON (| ).

1. Performing Zero Calibration

Notes on zero calibration

» Perform zero calibration if the ambient temperature has changed. If “Auto 0-cal” is set to ON, zero calibration is
performed automatically when the ambient temperature has changed. (Refer to [Option] - [0-Cal])

» Perform zero calibration at any time by pressing the [0-Cal] key.

* Justin case, do not direct the end of the probe toward an illuminant with high luminance during zero calibration.

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

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

Operating Procedure

M
=1 @
[e=)
Measuring probe Data processor

Before starting zero calibration, check that a probe is connected to a probe connector.
1 Check that the POWER switch is set to
ON(]|).

2 Press the [0-CAL] key.
Measurement will start automatically at the end of
zero calibration.
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Error Messages on the LCD Display: For other error messages, refer to page 134.

@ 0-cal Error”

 Cause: Excessively strong light is entering the probe’s receptor.

e Action:  Retry O-cal.
In such cases, turn the power OFF and back ON if possible, and then retry 0-cal.
If the same error occurs again, the light-receiving circuit is faulty.

If zero calibration can be performed correctly by shielding the light-receptor on the tip of the probe, the light
shield built into the probe is faulty.

In either case, contact a KONICA MINOLTA-authorized service facility.

2. How to Check Zero Calibration

To check whether zero calibration has been performed correctly, block entry of light into the end of the probe using a

blackout curtain, etc., so that the receptor is not exposed to light.

» Zero calibration has been performed correctly if zero is displayed for the Lv section on the controller’s measured value
display. If a value other than zero is displayed, perform zero calibration again.

Measurement
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Setting the Sync Mode [Meas Cond] - [Sync Mode]

The Sync Mode is a mode to perform measurement in synchronization with the fluctuation frequency of a light source that
fluctuates brightness at a constant cycle, such as the vertical synchronization frequency of a display unit.

* Synchronization frequency setting range: 0.50 to 240.00 Hz

* Factory setting: UNIV.

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select o
[Meas Cond], and then press the [RIGHT]  Meas C(Tnbd Sync Moded NTSC
@ User Cali Meas Spee
or [ENTER] key. DR 1 o ode r

« Option Interval Meas OFF
1 System Interval Alert OFF
JEITA freq resolution |0.07 Hz

3 Press the [UP] or [DOWN] key to select = MENU
[Sync Model], and then press the [ENTER] G Meas Cond |SyncMode NTSC
® User Calib Meas Speed AUTO
key. @ Target Trigger Mode OFF

& Option Interval Meas OFF
1 System Interval Alert OFF
JEITA freq resolution |0.07 Hz

4 The screen for selecting a Sync mode is = MENU
displayed. Press the [UP] or [DOWN] key @ Meas Cond | Sync Mode
@ User Calib Meas Speed
to select a Sync mode. -~ Trigger Mode

* When selecting NTSC, sampling is performed “Option Interval Meas
. . . M System Interval Alert 3
using a frequency of 59.94 Hz and an integration JEITA freq resolution | O MANU[1000.0 ms]
time of 33.3 msec.

* When selecting PAL, sampling is performed using
a frequency of 50 Hz and an integration time of
40.0 msec.

¢ When selecting UNIV, sampling is performed
using an integration time of 100 msec.

* When selecting INT, also set a frequency.
(Generally 0.50 to 240.00 Hz, but 0.50 to 130.00

Hz for FMA)
* When selecting EXT, input the synchronization = MENU e
signal to the probe or the instrument. B Sy < Mode
* When selecting MANUAL, also set an integration ®User Calib  Meas Speed
time (4 0to 4000.0 msec) @ Target Trigger Mode O UNIV
-\ . # Option Interval Meas O INT[400.00 Hz]
4 -1-1 When selecting [INT], press the [ENTER] T System Infervallalert N (GIEXT,
X A JEITA freq resolution | O MANU[1000.0 ms]
key to display the screen for setting a

synchronization frequency.
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-1-2 Press the [UP] or [DOWN] key and the e
[RIGHT]/[LEFT] keys to seta —

& User Cal INT:Frequency

synchronization frequency, move to &Target | Set the frequency
[Complete], and then press the [ENTER] ;?yp;tigr:
key. Hz

To cancel entry, press the [ESC] key to return to the
previous screen and reset the value. If the entered
value is out of the available range, an alert screen is
displayed. Press the [ENTER] key to return to the
previous screen and reset the value.

f Input Error

The input data is incorrect

Input correct value

€
-2-1 When selecting [MANU], press the = MENU o £ .§
[ENTER] key to display the screen for & Meas Cond ' Sync Mode £ 5
o o . o @ User Calib Meas Speed n o
Settlng the lntegratlon time. o Target Trigger Mode o 3
i |
2-2 Press the [UP] or [DOWN] key and the 2 Syatom nierval teas =

JEITA freq resolution O MANUI[1000.0 ms]

[RIGHT]/[LEFT] keys to set an
integration time, move to [Complete],
and then press the [ENTER] key.

To cancel entry, press the [ESC] key to return to the
previous screen and reset the value. If the entered
value is out of the available range, an alert screen is |
displayed. Press the [ENTER] key to return to the : .

. MANU: Integration time
previous screen and reset the value. = User Cal —
& Target Set the integration time

# Option 0 Hz]

T System
0100. OI|WiN:TY 00.0 ms]

Complete

Input Error

The input data is incorrect
Input correct value

Press the [ESC] key twice.

The measurement screen is displayed on the LCD
screen.

The Sync mode setting will be kept even if the
POWER switch is set to OFF (O).
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Setting the Measurement Speed [Meas Cond] - [Meas Speed]

Set the speed for measurement.
* Selectable measurement speeds: FAST/ SLOW / AUTO / LTD.AUTO
* Factory setting: AUTO

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select e
[Meas Cond], and then press the [RIGHT] PIEESIEEREN Sync Mode NTSC
@ User Calib Meas Speed AUTO
or [ENTER] key. & Target TriggerpMode OFF

#« Option Interval Meas OFF
1 System Interval Alert OFF

JEITA freq resolution |0.07 Hz

3 Press the [UP] or [DOWN] key to select = MENU -
[Meas Speed], and then press the @ Meas Cond | Sync Mode NTSC
& User Calib Meas Speed AUTO
[ENTER] key. & Target Trigger Mode OFF

% Option Interval Meas OFF
W System Interval Alert OFF
JEITA freq resolution |0.07 Hz

4 The screen for selecting a measurement = MENU @
speed is displayed. Press the [UP] or @ Meas Cond | Sync Mode @®AUTO
[DOWN] key to select a measurement oTarger [Tyt ode QL0 AUTO
speed. ey
¢ Selecting FAST can shorten measurement time, JEITA freq resolution

but may compromise measurement repeatability
for low-luminance measurements.

¢ Selecting SLOW repeats FAST measurements
several times to ensure enhanced accuracy. Use
this mode when you want to perform
measurement with high repeatability.

* When AUTO is selected, the setting automatically
switches between “FAST”, “SLOW”, and “Longer
Integration Time” depending on the luminance
level.

¢ When LTD.AUTO is selected, measurements are
automatically selected between FAST and SLOW
settings depending on the luminance level.

Press the [ESC] key twice.

5 The measurement screen is displayed on the LCD
screen.
The measurement speed setting will be kept even if
the POWER switch is set to OFF (O).
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Setting the Trigger Mode

[Meas Cond] - [Trigger]

In trigger mode, measurement is started by an external trigger. A delay time can be set for starting measurement after a

trigger.
* Factory setting: OFF

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select

[Meas Cond], and then press the [RIGHT] © Meas Cclmd
or [ENTER] key. B

3 Press the [UP] or [DOWN] key to select
[Trigger Mode], and then press the
[ENTER] key.

4 The screen for turning the trigger mode
ON/OFF is displayed. Press the [UP] or
[DOWNT] key to select [ON] or [OFF].

5 When selecting [ON], press the [ENTER]
key to display the screen for setting
[Delay].

# Option
1 System

= MENU
o Meas Cond
@ User Calib
©Target

2 Option

T System

= MENU
o Meas Cond
@ User Calib
©Target

« Option

1 System
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Trigger mode] 0-cal AUTO

Sync Mode NTSC
Meas Speed AUTO
Trigger Mode OFF
Interval Meas OFF
Interval Alert OFF
JEITA freq resolution |0.07 Hz

Trigger mode] 0-cal AUTO

Sync Mode NTSC
Meas Speed AUTO
Trigger Mode OFF
Interval Meas OFF
Interval Alert OFF
JEITA freq resolution |0.07 Hz

Trigger mode] 0-cal AUTO o]

Sync Mode O ONI[Delay 1000 ms]
Meas Speed @ OFF

Trigger Mode

Interval Meas

Interval Alert

JEITA freq resolution

Measurement

Preparation



Setting the Trigger Mode

6

Press the [UP] or [DOWN] key and the
[RIGHT]/[LEFT] keys to set a delay time,
move to [Complete], and then press the
[ENTER] key.
* The delay time can be set to between 0 to 1,000
msec.
If the entered value is out of the available range,
an alert screen is displayed. Press the [ENTER] key
to return to the previous screen and reset the
value.
Press the [ESC] key to cancel configuration of the
setting and restore the original value.

Press the [ESC] key twice.

The measurement screen is displayed on the LCD
screen.

The trigger mode setting and value will be kept even
if the POWER switch is set to OFF (O).
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Trigger mode] 0-cal AUTO i

d Meas Cop== e — Y
Delay Time Loo0lm=]

@ User Cal
&Target Set the delay time

# Option
M System

0100. O |EiNY

Comp lete

Input Error

The input data is incorrect
Input correct value




Setting the Interval Measurement

[Meas Cond] - [Interval Meas]

The mode can be set to Interval Meas. In this mode, the measurement interval and the number of measurements can be set.
* Factory setting: OFF

Operating Procedure

1
2

While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

Press the [UP] or [DOWN] key to select
[Meas Cond], and then press the [RIGHT]
or [ENTER] key.

Press the [UP] or [DOWN] key to select
[Interval Meas], and then press the
[ENTER] key.

The screen for turning the interval
measurement ON/OFF is displayed.
Press the [UP] or [DOWN] key to select
[ON] or [OFF].

When selecting [ON], press the [ENTER]
key to display the screen for selecting
[Interval time] and [Interval number].

Press the [UP] or [DOWN] key to select
[Interval time] or [Interval number], and
then press the [ENTER] key.

Select [Interval time] and [Interval number],
respectively, and go to step 7 to set each value.
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Trigger mode] 0-cal AUTO

= Meas Cond | Sync Mode NTSC
& User Calib Meas Speed AUTO
@ Target Trigger Mode OFF
#« Option Interval Meas OFF

1 System Interval Alert OFF
JEITA freq resolution |0.07 Hz

= MENU

@ Meas Cond  Sync Mode NTSC = c

@ User Calib Meas Speed AUTO SE)'Q

“Target Trigger Mode OFF ) ©

2 Option Interval Meas OFF 5

1 System Interval Alert OFF z %
JEITA freq resolution |0.07 Hz %’ a

= MENU o

o Meas Cond  Sync Mode O ON [10 5,100 times]
® User Calib Meas Speed @® OFF
©Target Trigger Mode
#« Option Interval Meas
1 System Interval Alert
JEITA freq resolution

= MENU

d Meas CO"I' = l"T,”'"N' 3
& User Cal nterva ime/Number

Trigger mode] 0-cal AUTO i

——=====—100 times]

©Target Set the interval time and number
« Option

b (] System Interval time: Sec
Interval number : times

Comp lete



Setting the Interval Measurement

7

Press the [UP] or [DOWN] key and the
[RIGHT]/[LEFT] keys to set a value, move
to [Complete], and then press the
[ENTER] key.

* The interval time can be set to between 10 to
3,600 sec and the interval number to between 1
t09,999. If the entered value is out of the
availablerange, an alert screen is displayed. Press
the [ENTER] key to return to the previous screen
and reset the value.

Press the [ESC] key to cancel configuration of the
setting and restore the original value.

Press the [ESC] key twice.

The interval measurement screen (Hold) is displayed
on the LCD screen. Press the [HOLD] key to begin
interval measurement.

The interval measurement setting and value will be
kept even if the POWER switch is set to OFF (O).
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Setting the Interval Alert [Meas Cond] - interval Alert]

This setting determines whether an alert is displayed during interval measurement when a measured value differs
substantially from the one measured immediately before. Set a judgment threshold for outputting an alert. After a threshold
is set, a measured value will be saved together with an alert if the difference between the value and the previous one
exceeds the threshold.

* Factory setting: OFF

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select
[Meas Cond], and then press the [RIGHT] PIEESIEEREN Sync Mode NTSC
® User Calib Meas Speed AUTO
or [ENTER] key. “Target TriggerpMode OFF

#« Option Interval Meas OFF
1 System Interval Alert OFF

JEITA freq resolution |0.07 Hz

L
55
€S
3 Press the [UP] or [DOWN] key to select = MENU g <
[Interval Alert], and then press the dMeas Cond | Sync Mode NTSC § g
®@ User Calib Meas Speed AUTO o
[ENTER] key. & Target Trigger Mode OFF =

% Option Interval Meas OFF
W System Interval Alert OFF
JEITA freq resolution |0.07 Hz

4 The screen for turning the interval alert = MENU o
ON/OFF is displayed. Press the [UP] or J Meas C°|nbd Sync Moded O ON[50 %]
& U Cali M S @®
[DOWN] key to select [ON] or [OFF]. DR oot Mode ® OFF

#« Option Interval Meas
1 System Interval Alert

JEITA freq resolution

5 When selecting [ON], press the [ENTER]
key to display the screen for setting a
threshold.
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Setting the Interval Alert

6 Press the [UP] or [DOWN] key and the
[RIGHT]/[LEFT] keys to set a threshold, ;BASe:rchac; =]
move to [Complete], and then press the &Target | Set the threshold value for the rate of
[ENTER] key. S
* The threshold can be set to between 0.1 to %
100.0%.
If the entered value is out of the available range,
an alert screen is displayed. Press the [ENTER] key
to return to the previous screen and reset the
value.
Press the [ESC] key to cancel configuration of the
setting and restore the original value. Input Error

The input data is incorrect
Input correct value

Press the [ESC] key twice.

7 The measurement screen is displayed on the LCD
screen.
The interval alert setting and value will be kept even
if the POWER switch is set to OFF (O).
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JEITA Freq ReSOIUtion setting [Meas Cond] - [JEITA freq resolution]

Set the frequency resolution for JEITA flicker measurements. The frequency can be set in units of 0.01 Hz, 0.1 Hz, or 1 Hz.
* Factory setting: 1 Hz

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select e
[Meas Cond], and then press the [RIGHT] PIEESIEEREN Sync Mode NTSC
@ User Calib Meas Speed AUTO
or [ENTER] key. “Target TriggerpMode OFF

#« Option Interval Meas OFF

1 System Interval Alert OFF
JEITA freq resolution |0.07 Hz

3 Press the [UP] or [DOWN] key to select = MENU
[JEITA freq resolution], and then press @ Meas Cond  Sync Mode NTSC £c
& User Calib |Meas Speed AUTO .0
the [ENTER] key. “Target Trigger Mode OFF qE, ©
% Option Interval Meas OFF £ ©
1 System Interval Alert OFF z %
JEITA freq resolution  0.07 Hz % a

4 The screen for selecting a frequency = MENU
setting range is displayed. Press the [UP] @ Meas Cond | Sync Mode Unit 0.01Hz
or [DOWN] key to select [0.01 Hz], [0.1 o el uni 01412
Hz], or [1 Hz], and then press the ;Soyp:t‘;’; nterva Meas
[ENTER] key. JEITA freq resolution

5 Press the [UP] or [DOWN] key and the
[RIGHT]/[LEFT] keys to set a value, move OMIESS OO e Th Frea resotutior —
to [Complete], and then press the & Target | Set the frea resolution
« Option
[ENTER] key. Y System
* The frequency can be set to between 0.07 to 0. 07
10 Hz.
If the entered value is out of the available range,
an alert screen is displayed. Press the [ENTER] key
to return to the previous screen and reset the
value.

Press the [ESC] key to cancel configuration of the
setting and restore the original value.
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JEITA Freq Resolution Setting

6

Press the [ESC] key twice.

The measurement screen is displayed on the LCD

screen.
The JEITA freq resolution setting will be kept even if
the POWER switch is set to OFF (O).
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Selecting a Probe No.

Measurement will be performed simultaneously using all connected probes.
Follow the procedure given below to select the probe connector No. (P1 to P10) to which the desired probe is connected.

In this example, probes are connected to probe connectors [P1], [P3], and [P5].

How to Select

On the measurement screen, press the [UP] or [DOWN] key to display the probe No. to be
selected.

Each time the key is pressed, the probe No. switches in the order of [P1] ->[P2] -> [P3].
The probe information is displayed in the instrument information area.

* By default, the number is set to [P1] when the POWER switch is setto ON (| ).
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Calibration/Settings

This section explains settings that must be configured according to measurement method.
The setting method varies according to the measurement method.

From the Measurement Preparation section

Outline of the Calibration/Settings Section
Explains measurement method types and settings that must be configured. (Check which P.81
settings must be configured.)

v

Before Configuring Each Setting

Gives detailed explanations on calibration channels common to each setting and target P.82
values.

When performing When performing

measurement using measurement using

Konica Minolta’s user calibration

calibration standard

Setting/Changing the User calibration

Target*' Gives detailed explanations

Explains how to set/change on user calibration and

the target value. explains the execution

1. Setting/Changing the method (as well as setting
Target Value by target values).
Measurement

2. Setting/Changing the
Target Value by Entering
Values

P.96 PP. 84-87

To change the target value after user
calibration: Refer to page 96 “Setting/

Changing the Target”*'.

* Tosetan ID:
page 92 “Setting an

ID"*2,
Other Settings Settings Check Method
Explains how to setan ID*2. Settings can be checked from
v
To the Measurement section Menu area 3.
P.92 P.53

80



Outline of the Calibration/Settings Section

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

1. Measurement using Konica Minolta’s Calibration Standard

With this method, measurement is performed using Konica Minolta’s calibration standard without calibration.
Even when setting the target value to calibration channel CHOO, measurement must be performed as explained below.
Itis not necessary to set/change the target value if the color difference display function will not be used.

Operating Procedure

2. Measurement using user calibration

When using only the absolute value display
i Selecting the
Measurement function . g ,| Measurement
: > Calibration >
Preparation Measurement
Standard
When also using the color
P.65 difference display function P.82 P. 100
Settings
> Setting/Changing the
Target Value*'
P.106 * Toset an ID: Refer to page 92 “Setting an ID"*2,

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

Because the target value is also set, the color difference display section can show the deviation of the measured values from
the target value. User calibration must be performed in the following cases. (However, it is not possible to perform user
calibration using calibration channel CH00.)

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

function
» To correct differences in readings between probes when two or more probes are used

Operating Procedure

Settings

User calibration Measurement

Measurement Preparation . . L
P . Single-point calibration g Measurement

¢ RGB+W matrix calibration

P. 65 PP. 84-87 P. 100
e User calibration details: Refer to page 84 “Performing User Calibration”.
« Tochange the target after user calibration: Refer to page 96 “Setting/Changing the Target”*'.
e TosetanID: Refer to page 92 “Setting an ID”*2,

*1  About “Setting/Changing the Target”
The following two methods can be used for setting/changing the target.
(1) Setting/changing the target by measurement The display’s measured values are set as the target.
(2) Setting/changing the target by entering values  Set the desired values (x, y, Lv) by entering them.
*2  About “Setting an ID”
An ID is useful when specifying that the user calibration and target value have been set for a specific type of display

with specific colors.
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Calibration

1. About Calibration Channels

A CA-410 Series probe has calibration channels from CHOO to CH99 (100 channels in total).

CHOO is a channel for measurement in accordance with Konica Minolta’s calibration standard. The channel is preset with
coefficients for Konica Minolta calibration, which cannot be changed by the user.

The following can be set for each channel between CHO1 to CH99.

Correction coefficient for user calibration

In one calibration channel, the correction coefficients for user calibration are used in common for each measurement mode
(L, xy, L,u’Vv’, Lv Teop duy, XY Z, and Dominant wavelength).
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About User Calibration

User calibration allows users to set their own correction coefficients to calibration channels of the instrument by setting
calibration values (Lv xy, Lv u’v’, or XY Z) on the instrument. Afterward, the value corrected with the specified correction
coefficients will be displayed/output for every measurement.

User calibration can be performed to apply the following corrections to measurements based on the specified correction
coefficients.

(1) Correction of variation of readings that occur due to the deviation of spectral sensitivity from the CIE 1931 color-

matching function
(2) Correction of difference in readings between instruments when two or more instruments are used

Single-point calibration or RGB+W matrix calibration can be selected for user calibration. User calibration ensures accurate

measurement of luminance and chromaticity near the calibration light source.

* When obtaining the calibration value by measuring the calibration light source with a measurement reference device, be
sure to set the reference device and the instrument at the same position and angle from the calibration light source and
measure the same measuring area. The instrument may not be calibrated properly if the measurement conditions are
different from those of the reference device.

» During measurement, use a constant-voltage power supply for illuminating the calibration light source to ensure
conditions are as stable as possible.

User calibration can be performed for every calibration channel except for CHOO.
User calibration can be performed through the following methods.

(1) By Measurement (Single-point calibration)..................ceoeeeeeee... P.84
(2) By Measurement (RGB+W matrix calibration)............ccccceeeuveeeen. P. 86
(3) Selecting from Saved Data............ccooeeeuiiiiniiiiieeeeeeeeeeeeeeeeeeeee. P.88
(4) By inputting edit correction coefficients ..........ccccecevveeeiiecnnnennn. P.90

User calibration cannot be performed for calibration channel CHOO.

(CHOO is a calibration channel for performing measurement in accordance with Konica Minolta’s calibration standard.)
The user calibration correction coefficients are used in common for each color mode (L, xy, L, u’v’, L, Teo duv, XY Z, and
Dominant wavelength).
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Performing User Calibration

1. By Measurement (Single-point calibration)

Operating Procedure

1 While the measurement screenis
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select e
[User Calib], and then press the [RIGHT] @ Meas Cond |Measure and Register
& User Calib Copy and Register
or [ENTER] keY~ @ Target Edit Correction Coef

# Option Set ID
1 System Delete Calib Data

3 Press the [UP] or [DOWN] key to select o
[Measure and Register], and then press O Meas Cond [Measure and Register
@ User Calib Copy and Register
the [RIGHT] or [ENTER] key- ©Target Edit Correction Coef

# Option Set ID
1 System Delete Calib Data

4 The screen for selecting a probe is = MENU o
displayed. Press the [UP] or [DOWN] key G Meas Cond | Measure and Register |JEsilb] 3
to select the probe to register, and then i?:,i;eia“b Eé’ ﬁycaor:?esteiiins t&!ef o
press the [RIGHT] or [ENTER] key. ;?yp;tij:] S calibData | =

= 06

- 08
- 09
- 10

5 The screen for selecting a calibration

channel is displayed. Press the [UP] or User Calib > Select CH

[DOWN] key to select the channel to =01 [GHOOMN -0.0011 -0. 3333 o0
H CHO1 -0.0011 -0. EEEER AN

register. CHo2 -0.0011 -0. 31333

CHO3 -0.0011 -0. EEEERID]
CHO4 -0.0011 -0. EEEER]
CHO5 -0.0011 -0. EEEE K]
CHO6 -0.0011 -0. EEEE]

CHO7 -0.0011 -0. EEEERID]
CHO8 -0.0011 -0. EEEER]
CHO9 -0.0011 -0. EEEERI]

0-cal AUTD

6 The screen for selecting a calibration

typeis displayed. Press the [UP] or User Galib > Seleot Type

[DOWN] key to select [Single-point = 01 CHOO Single-point calibration
calibration], and then press the [ENTER] oz OB matrix calibration
key. o

CHOS
CHO6
CHO7
CHO8
CHO9
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11

When the pop-up screen for single-point
calibration is displayed, press the
[ENTER] key to perform measurement.
When the measured value is displayed,
press the [ENTER] key to hold the value.

Press the [UP] or [DOWN] key and the
[RIGHT]/[LEFT] keys to select the field of
a calibration value for user calibration,
and then press the [ENTER] key.

Press the [UP] or [DOWN] key and the
[RIGHT]/[LEFT] keys to set a calibration
value, and then press the [ENTER] key.

Press the [ESC] key to cancel configuration of the
setting and restore the original value.

Repeat steps 8 and 9 to set the
calibration value, move to [Complete],
and then press the [ENTER] key to
confirm your entry.

(If the entered value is out of the available setting
range, the screen returns to the value entry screen.
Enter another value.)

Press the [ESC] key.

The measurement screen is displayed on the LCD
screen.

The specified values will be kept even if the POWER
switch is set to OFF (O).
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User Calib Single-point calibration

Start measurement

g A | I | I

Trigger mode | 0-cal AUTO

User Calib 4 Single-point calibration
Stop measurement

v X y
[ 1602 ][ 03132 ][ 03157 ]
I | IS | B

0-cal AUTO] L]

User Calib > Single-point calibration

=01 CHO1

Measured Value Calibration Value
Lv cd/m2 x Lv cd/m2 x u

Wl

P
.g 81
2S£
= Qo
© (7p]
LT} (@]

User Calib | Single-point calibration
Edit Value
(| To confirm by pressing the ENTER button
Vea| in the “Comp”
v X y
. 160.2 0.3132 0.3257

Complete

0-Cal AUTD

User Calib > Single-point calibration

01 CHO1

Measured Value Calibration Value
Lv cd/mz x u Lv cd/m? x u

I 160.2 ][ 03132 ][ 0.3257 160.0 || 0.3130 || 0.3260

Comp | ete




Performing User Calibration

2. By Measurement (RGB+W matrix calibration)

Operating Procedure

1
2

While the measurement screenis
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

Press the [UP] or [DOWN] key to select
[User Calib], and then press the [RIGHT]
or [ENTER] key.

Press the [UP] or [DOWN] key to select
[Measure and Register], and then press
the [RIGHT] or [ENTER] key.

The screen for selecting a probe is
displayed. Press the [UP] or [DOWN] key
to select the probe to register, and then
press the [RIGHT] or [ENTER] key.

The screen for selecting a calibration
channel is displayed. Press the [UP] or
[DOWN] key to select the channel to
register.

The screen for selecting a calibration
typeis displayed. Press the [UP] or
[DOWN] key to select [RGB+W matrix
calibration] and then press the [ENTER]
key.
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o Meas Cond
& User Calib
©Target
# Option
1 System

o Meas Cond
@ User Calib
©Target
# Option
1 System

= MENU

| 0 Meas Cond

@ User Calib
©Target
# Option
W System

"=01 CHoO
CHO1
CHO2
CHO3
CHO4
CHO5
CHO6
CHoO7
CHO8
CHO9

Trigger mode] 0-cal AUTO

Measure and Register
Copy and Register
Edit Correction Coef
Set ID

Delete Calib Data

Trigger mode] 0-cal AUTO

Measure and Register
Copy and Register
Edit Correction Coef
Set ID

Delete Calib Data

Trigger mode] 0-cal AUTO

Measure and Register [l== o4

Copy and Register - 02

Edit Correction Coef

Set ID - 04

Delete Calib Data - 05
= 06

- 08

- 09
- 10

User Calib > Select Type

"= 01 CHOO
CHO1
CHO2
CHO3
CHO4
CHO5
CHO6
CHO7
CHO8
CHO9

Single-point calibration
RGB+W matrix calibration

i)

i
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10

11

12

13

The screen for selecting a color is
displayed. Press the [UP] or [DOWN] key
to select the color to measure and then
press the [ENTER] key.

When the pop-up screen for RGB+W
matrix calibration is displayed, press the
[ENTER] key to perform measurement.
When the measured value is displayed,
press the [ENTER] key to hold the value.

Press the [UP] or [DOWN] key and the
[RIGHT]/[LEFT] keys to select the field of
a calibration value for user calibration,
and then press the [ENTER] key.

Press the [UP] or [DOWN] key and the
[RIGHT]/[LEFT] keys to set a calibration

value, and then press the [ENTER] key.
Press the [ESC] key to cancel configuration of the
setting and restore the original value.

Repeat steps 9 and 10 to set the
calibration value, move to [Complete],
and then press the [ENTER] key to
confirm your entry.

Repeat steps 7 to 11 to set calibration
values for W, R, G, and B, move to
[Complete], and then press the [ENTER]

key to confirm your entry.

(If the entered value is out of the available setting
range, the screen returns to the value entry screen.
Enter another value.)

Press the [ESC] key.

The measurement screen is displayed on the LCD
screen.

The specified values will be kept even if the POWER
switch is set to OFF (O).
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User Calib > RGB+W matrix calibration
Select Color

01 CHO1

Measured Value Calibration Value
Lv cd/mz x Lv cd/m? x u

Comp lete

Trigger mode | 0-cal AUTO om|

0-Cal AUTD LTT]|

GB+W matrix calibration

X y

v y
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o I |

=
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= C
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(@]
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Complete

User Calib > RGB+W matrix calibration
Select Color

01 CHO1

Measured Value Calibration Value
Lv cd/mz x u Lv cd/m? x u

I[ 160.2 |[ 03132 ][ 03257 160.0 || 0.3130 || 0.3260
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Performing User Calibration

3. By selecting from saved data

Operating Procedure

1 While the measurement screenis
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select
[User Calib], and then press the [RIGHT] O Meas Cond | Measure and Register
@ User Calib Copy and Register
or [ENTER] key. ®Target Edit Correction Coef

« Option Set ID
T System Delete Calib Data

3 Press the [UP] or [DOWN] key to select
[Copy and Register], and then press the o Meas C(Tnbd gﬂeasuredand Register
@ User Cali Regi
[RIGHT] or [ENTER] key- GTaSrget Egiﬁycaor:recfiilnstg(:ef

# Option Set ID
1 System Delete Calib Data

4 The screen for selecting a probe is
displayed. Press the [UP] or [DOWN] key O Meas Cond |Measure and Register IS8
o ®@ User Calib Copy and Register - 02
to select the probe to register, and then oTarget Edit Correction Coef
&= Opti Set ID
press the [RIGHT] or [ENTER] key' 1 SypstI:n: Dilete Calib Data :: :Z

= 06

- 08
= 09
- 10

5 The screen for selecting a calibration

channelis displayed. Press the [UP] or User Calib > Copy and Register > Select Dest. CH
[DOWN] key to select the channel to GHOOMI -0.0011 - :

. CHO1 -0.0011
register. CHO2

CHO3

CHO4
CHO5
CHO6
CHO7
CHO8
CHO9

6 Press the [ENTER] key.
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Select saved data.

The screen for selecting a probe is displayed. Press
the [UP] or [DOWN] key to select the probe with the
information to use, and then press the [RIGHT] or
[ENTER] key.

The screen for selecting a calibration
channel is displayed. Press the [UP] or
[DOWN] key to select the channel to use.

Press the [ENTER] key to return to the
menu screen.

The specified values will be kept even if the POWER
switch is set to OFF (O).
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User Calib > Select Source Probe

=01
=02
=03
=04
=05
=06
=07
=08
=09
=10

0-Cal AUTD]
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Performing User Calibration

4. By inputting correction coefficients

Operating Procedure

1 While the measurement screenis
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select o
[User Calib], and then press the [RIGHT] O Meas Cond | Measure and Register
@ User Calib Copy and Register
or [ENTER] key. ®Target Edit Correction Coef

« Option Set ID
T System Delete Calib Data

3 Press the [UP] or [DOWN] key to select .
[Edit Correction Coef], and then press J Meas Colnbd Measuredand Register
@ User Cali Copy and Register
the [RIGHT] or [ENTER] key. ©Target EdiptyCorrecti?)n Coef

# Option Set ID
1 System Delete Calib Data

4 The screen for selecting a probe is o
displayed. Press the [UP] or [DOWN] key O Meas Cond | Measure and Register |8 >
o ®@ User Calib Copy and Register - 02
to select the probe to register, and then oTarget Edit Correction Coef
2 Opti Set ID
press the [RIGHT] or [ENTER] key' 1 SypstI:n: Dilete Calib Data :: :Z

= 06

- 08
= 09
- 10

5 The screen for selecting a calibration

channelis displayed. Press the [UP] or User Calib > Edit Correction Coef > Select CH
[DOWN] key to select the channel to GHOOMI -0.0011 - :

. CHO1 -0.0011
register. CHO2
This screen allows the current data to be checked. E:gi

CHO5
CHO6
CHO7
CHO8
CHO9

Press the [ENTER] key.
The screen for inputting correction coefficients is
displayed.
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Press the [UP] or [DOWN] key and the
[RIGHT]/[LEFT] key to set values, and
then press the [ENTER] key.

Move to [Complete] on the confirmation
screen and press the [ENTER] key to
return to the menu screen.

(The correction coefficient can be set to between
0.00001 t0 9999999. If the entered value is out of
the available setting range, the screen returns to the
value entry screen. Enter another value.)

Press the [ESC] key.
The measurement screen is displayed on the LCD

screen.
The specified values will be kept even if the POWER

switch is set to OFF (O).

91

=01

0-Cal AUTD]

kx ky kz
00.0011/]00.3333| [00.3333

Complete

Calibration/
Settings



Performing User Calibration

5. SettinganID

Names can be applied to calibration channels.
By default, the channel number is set as the name.

Operating Procedure

1 While the measurement screenis
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select
[User Calib], and then press the [RIGHT] O Meas C(inbd Measuredand Register
@ User Cali Copy and Register
or [ENTER] key' ©Target EdiptyCOrrectI?Jn Coef

# Option Set ID
1 System Delete Calib Data

3 Press the [UP] or [DOWN] key to select
[SetID], and then press the [RIGHT] or G Meas CcTnbd Measuredand Register
@ User Cali Copy and Register
[ENTER] key. G»Targeta Edi’inorrecti?)n Coef

# Option Set ID
15 System Delete Calib Data

4 The screen for selecting a probe is
displayed. Press the [UP] or [DOWN] key O Meas Cond |Measure and Register [l
@ User Calib Copy and Register - 02
to select a probe and then press the Tl Edit Correction Coef
« Option Set ID - 04
[RIGHT] or [ENTER] key' 1 System Delete Calib Data - 05

= 06

= 08
- 09
- 10

5 The screen for selecting a calibration
channel is displayed. Press the [UP] or User calib > Set ID > Select CH

[DOWN] key to select a channel. =01 [CHOOM -0.0011
CHO1
CHO2
[@[0F]

CHO4
CHO5
CHO6
CHO7
CHO8
CHO9

R R R
C0O00000O00 O

.3333 e10
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Press the [ENTER] key to display the = ey
pop-up screen for inputting characters. User Calib
Usethe[A]/['V]or[4]/[»]keys to =0

move the cursor to a target character,

and then press the [ENTER] key.

¢ Inputup to 10 characters.

¢ The selected character is displayed in the text
box.

Repeat step 6 to input the required

number of characters.

¢ To delete the character on the left of the cursor in
the text box, move the cursor to [*] and press the
[ENTER] key.

When character input is completed,
move the cursor to [OK] and press the
[ENTER] key.

The setting is confirmed and the screen returns to
calibration channel selection.

Pressing the [ESC] key while configuring the
settings will prevent the settings from being applied
and cause the previous screen to reappear.

93

0-Cal AUTO

i

Calibration/
Settings



Deleting Calibration Data

Follow the procedure below to delete saved values.

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select e
[User Calib], and then press the [RIGHT] G Meas Cond | Measure and Register
@ User Calib Copy and Register
or [ENTER] key- ©Target Edit Correction Coef

#« Option Set ID
1 System Delete Calib Data

3 Press the [UP] or [DOWN] key to select T
[Delete Calib Data], and then press the o Meas Ccinbd Measuredand Register
® U Cali Copy and Register
[RIGHT] or [ENTER] key- @Tasfgreta : Edir;yCorrectign Coef

# Option Set ID
% System Delete Calib Data

4 The screen for selecting a probe is o
displayed. Press the [UP] or [DOWN] key @ Meas Cond | Measure and Register [JElo8 >
to select the probe to register, and then f.?: ,egrecta”b E;’ ﬁycaor:?esiiins tce[r,ef s
press the [RIGHT] or [ENTER] key. ;?yp;tijr: S —

= 06

== 08
- 09
- 10

5 The screen for selecting data to be o
deleted is displayed. Press the [UP] or User Calib > Delete
[DOWN] key to select [All CH] or [Select AlL CH
CH], and then press the [RIGHT] or Select O
[ENTER] key.
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-1 When selecting [All CH] and pressing the
[ENTER] key, a delete confirmation User Calib [ polore Vo Col oot o G
message is displayed. Press the [RIGHT] WimeEmm| Delete all user calibration CH?
or [LEFT] key to select [Yes] or [No], and Select O
then press the [ENTER] key to confirm
the action.

0-Cal AUTD]

0-Cal AUTD

6 -2 When selecting [Select CH], the screen
for selecting a calibration channel is User Calib > Delete
displayed. Press the [UP] or [DOWN] key ALl CH
to select the channel with data to delete. —

L0
User Calib > Delete > Select CH

Lv cd/m? X

01 CHoO -0.0011 -0. EEEER]

CHO1 -0.0011 -0. EEEERIN]

CHO2 -0.0011 -0. EEEE]

CHO3 -0.0011 -0. EEEERID]

CHO4 -0.0011 -0. REEEERTL]

CHO5 -0.0011 -0. .3333 00

CHO6 -0.0011 -0. BEEEE] ~

CHO7 -0.0011 -0. REEEEROL] CCD 17

CHO8 -0.0011 -0. REEEERTL] 9= 87

CHO9 -0.0011 -0. .3333 00 g E
=
T N
O

Trigger mode | 0-cal AUTO

7 When you press the [ENTER] key, a
delete confirmation message is
displayed. Press the [RIGHT] or [LEFT]
key to select [Yes] or [No] and press the
[ENTER] key to confirm the action.

Press the [ESC] key twice.
The measurement screen is displayed on the LCD
screen.
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Setting/Changing the Target

1. Target

Atargetis the value used as a reference to determine how much the measured value differs from it. Use one of the following
methods to set a target.

(1) By measurement and registration

(2) By entering values

The target is used in common for each measurement mode (Lvxy, Lv u’v’, Lv Tcp duv, XY Z, and Dominant wavelength).
By default, factory-set target values are preset in all channels.

2. By Measurement and Registration

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select -
[Target], and then press the [RIGHT] or o Meas Cc?nbd Measureland Register
= i Enter Value
[ENTER] key. ST

#« Option
M System

3 Press the [UP] or [DOWN] key to select = MENU e
[Measure and Register], and then press d Meas C(Tnbd Measureland Register
® U Cali Enter Value
the [RIGHT] or [ENTER] key. -

« Option
T System

4 The screen for selecting a probe is = MENU o
displayed. Press the [UP] or [DOWN] key @ Meas Cond | Measure and Register |JESiied >
. @ User Calib Enter Value - 02
to select the probe to register, and then oTarger

press the [RIGHT] or [ENTER] key. #Option e

T System - 05
= 06

- 08
- 09
- 10
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The screen for selecting a calibration

channel is displayed. Press the [UP] or Target > Select CH
[DOWN] key to select the channel to =01 [GHOOMI -0.0011 ~0. 3333 010
H H CHO1 -0.0011 -0. 3333 e10
register. This screen allows the current CHO2 -0.0011 -0. 3333
CHO3 -0.0011 -0. EEEEKI]
data to be checked. CHO4 -0.0011 -0. 3333 o0

CHO5 -0.0011 -0. EEEERIN]
CHO6 -0.0011 -0. EEEE!

CHO7 -0.0011 -0. EEEEN]
CHo08 -0.0011 -0. EEEEN]
CHO9 -0.0011 -0. EEEERI]

Press the [ENTER] key.

The pop-up screen for target value measurement is
displayed with the “MEAS” button on it. Press the
[ENTER] key again to perform measurement.

LT
Target > S¢ Target

G| Start measurement

When an appropriate target value is
obtained, press the [ENTER] key to hold
the value.

0-Cal AUTD L]

v

Press the [UP] or [DOWN] key and the 03257
[RIGHT]/[LEFT] keys to select the field of I | E— =
a target, and then press the [ENTER] key. % 2
’ S5
© w
(@]

Press the [UP] or [DOWN] key and the
[RIGHT]/[LEFT] keys to set a target

value, and then press the [ENTER] key.
(Press the [ESC] key to cancel configuration of the
setting and restore the original value.)

Repeat steps 8 and 9 to set target values,
move to [Complete], and then press the
[ENTER] key to confirm your entry.

(If the entered value is out of the available setting
range, the screen returns to the value entry screen.
Enter another value.)

0-Cal AUTD

i

Ly X
03257
EEL ]

Press the [ESC] key.

The measurement screen is displayed on the LCD
screen. The specified values will be kept even if the
POWER switch is set to OFF (O).
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Setting/Changing the Target

3. By Entering Values

1 While the measurement screenis
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select o
[Target], and then press the [RIGHT] or o Meas Cclmbd Measure and Register
& U Cali Enter Valu
[ENTER] key. Ctarger T

« Option
T System

3 Press the [UP] or [DOWN] key to select il
[Enter Value], and then press the J Meas Colnbd Measureland Register
@ User Cali E \
[RIGHT] or [ENTER] key. Pt s m—

# Option
1 System

4 The screen for selecting a probe is o
displayed. Press the [UP] or [DOWN] key O Meas Cond | Measure and Register |l >
. ® User Calib Enter Value - 02
to select the probe to register, and then CEReEr
press the [RIGHT] or [ENTER] key. . Soyp;t‘:n: o

= 06

- 08
= 09
- 10

5 The screen for selecting a calibration

channel is displayed. Press the [UP] or Target > Select CH
[DOWN] key to select the target value to T — .
register. E:g; -0.0011

This screen allows the current data to be checked. E:gi

CHO5
CHO6
CHO7
CHO8
CHO9

6 Press the [ENTER] key.

The screen for entering a target is displayed.
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Press the [UP] or [DOWN] key and the I
[RIGHT]/[LEFT] keys to select the value Target > S Toraet
to set, and then press the [ENTER] key. &| Edit value

Complete

Press the [UP] or [DOWN] key and the
[RIGHT]/[LEFT] key to set values, and
then press the [ENTER] key.

Repeat steps 7 and 8. After setting is
completed, press the [UP] or [DOWN]
key to select the [Complete] button, and
then press the [ENTER] key.

(If the entered value is out of the available setting

range, the screen returns to the value entry screen.
Enter another value.)

Press the [ESC] key.

The measurement screen is displayed on the LCD
screen.

The specified values will be kept even if the POWER
switch is set to OFF (O).

Calibration/
Settings

99



Measurement

This section explains measuring methods.

From the Settings section

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

P. 101
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Measurement

Before starting measurement, perform the following.

Connection (P.58) Connect the power cable and turn ON the power.
Measurement (P.65) Perform preparations (instrument setting, zero calibration) that are required prior to
Preparation ’ measurement.

3

Set up the instrument according to the setting method.
Settings (P.106) This is not necessary if the instrument has already been set up or if measurement will
be performed using Konica Minolta’s calibration standard.

1. Performing Measurement

Operating Procedure

1 Press the. [CAI: CH] key to selecta pr?be O oo Mo 5ol -
and a calibration channel. (Not required Select Probe
in flicker mOde) =01 CHOO0 L?ecff"”l : abcdefg
=02 CHO1 160. abcdefg
(1) Press the [CAL CH] key. =03 CHO2  160. abcdefg

=04 CHO3 160.
=05 CHO04 160.
=06 CHOS5 160.
=07 CHO®6 160.
=08 CHO7 160.
=09 CHO8 160.
=10 7 160.

abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg

[eNeNeoNeNoNoNoNeoNoNo}
[eNeNoNoNoloNoNoNeoNe]
[eNeoNoNoNeoNeoNoNoNeoNai

(2) Press the [UP]/[DOWN] key to select
aprobe (01 to 10) and then press the Seloot Probe > Seleot Of
[ENTER] key. '-v1 65ﬂ/m=

160
160.
160.
160
160.
160.
160
160.
160.

0-cal AUTO I+

g

abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg
abcdefg

Ooo0O0O0OO0O0O0O0O
cocococoocoo00O0X
coocooocoooOE
—h —h —h —h —h —h —h —h —h —h

o
c
J]
=
o
—
=
(%2}
@
9]

=

Calibration Value
f |KM factory calibration value [—
User calibration

c . . .. e
(with set correction coefficients)
. . . . Single-point
Single-point calibration . .
S gle-point calibrat calibration value
m_|RGB+W matrix calibration White calibration value

(3) Press the [UP]/[DOWN] key to select
a calibration channel (CHOO to 99),

and then press the [ENTER] key.
The calibration coefficient for the selected
calibration channel is applied.

2 Place the probe flat against the display

and perform measurement.
The measurement results will be displayed in the
selected data display area.
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Measurement

Notes on Measurement

* Because the luminance of the display is unstable for a while immediately after the display has been 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.

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

» Take care not to let the 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.

* Aprobe for which user calibration has been performed using a display with the same characteristics as the display to be
measured is required.

* Ifanincorrect vertical synchronization frequency is set in INT mode, correct measured values will not be obtained.

 Iftwo or more probes are connected, measurement will be performed simultaneously using all of the probes.

2. Holding the Measured Values

To hold the measured values, press the [HOLD] key.

The status in the status display area changes to “Hold”.

Pressing the [HOLD] key again will cancel hold mode and resume measurement. This will change the status display in the

status display area to “Measuring”.

* If the color mode is changed in a hold state, the measured values that are currently held will be re-calculated according to
the new conditions and then displayed.

* Measured values can be saved in a hold state. Refer to page 46 for information on saving data.

Notes on Holding Measured Values

* lItis not possible to hold the measured values in the following cases.
(1) Until the measured values appear after the POWER switch is set to ON (| ).
(2) Until the measured values appear after the [0-CAL] key is pressed.

» To cancel hold mode, press the [0-CAL] key.

3. Displaying the Measured Values

For xyLv, TduvlLy, u’v’Lv, XYZ, or AdPe Mode

The measurement results are displayed in the measured value display section.
» The measured value display section shows the measured values.
The probe outputs measured values each time, and a connected data processor can be used to retrieve all of the values
through communication. Generally, however, measured values are not displayed all at once but at an appropriate
interval.
Refer to page 27 for measurement modes.
* Therange to be displayed for TduvLv mode is as follows.
2300 < T <20000 (K)
| duv | <0.1

For Flicker Mode

Flicker mode is a function that can be used only when a @27 Probe (CA-P427), a 27 probe for high luminance (CA-P427H), a
210 probe / @10 mini probe (CA-P410/MP410), or a @10 probe for high luminance / @10 mini probe for high luminance
(CA-P410H/MP410H) is connected.
In flicker mode with a probe capable of flicker measurement connected, a selected probe cannot be changed to a 27 probe
for high luminance (CA-VP427) or a @10 high-sensitivity probe (CA-VP410).
* Therange to be displayed for flicker mode is as follows.

0.0t0 999.9% (displays up to the first decimal place)
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Out of Measurement Range

Refer to P. 134 for information on error messages.
The measurement display section will show “——--- ”in the following cases.

Details

Countermeasure

The brightness of the measurement
object exceeds the upper limit.

Lower the brightness of the measurement target.

Calculating the correlated color
temperature or dominant wavelength
of the measurement target is not
possible with colorimetry.

Retry the measurement. If the situation does not improve, change the color mode
to any mode other than Lv Tcp duv or Lv Ad Pe.

The measurable range of the
instrument is 999.9% for FMA flicker
measurement, and it is exceeded.

Adjust the measurement target and retry the measurement after the flicker amount
has decreased.

The vertical synchronization signal
frequency is beyond the range that
can be input to the instrumentin FMA
flicker measurement.

Retry the measurement while taking into account the following.

When measuring with EXT as the measurement frequency mode:

(1) Make sure the BNC cable being used is properly connected, and input the
vertical synchronization signal.

(2) Check the frequency of the vertical synchronization signal being input. With
FMA flicker measurement, the range of vertical synchronization signal
frequency that can be input is between 0.50 and 130.00 Hz.

(3) Ifinputting the appropriate vertical synchronization signal is difficult, change
the measurement frequency mode to a mode other than EXT.

When measuring with INT as the measurement frequency mode:

(1) Check the set synchronization frequency. With FMA flicker measurement, the
range of vertical synchronization signal frequency that can be input is between
0.50 and 130.00 Hz.

(2) If setting an appropriate synchronization frequency is difficult, change the
measurement frequency mode to a mode other than INT.

A probe that is not capable of
performing flicker measurement is
being used for flicker measurement.

Note that @27 High Sensitivity Probe (CA-VP427) and @10 High Sensitivity Probe
(CA-VP410) are not capable of flicker measurement. To perform flicker
measurement, please use a different probe.

Aliasing Noise

During JEITA flicker measurement, when measuring a light source that includes a harmonic component such as a
rectangular wave light source, aliasing noise may occur in the low-frequency range, which can be displayed as the JEITA
flicker value. Peaks that vary greatly on the Power Spectrum graph when changing the JEITA frequency resolution setting by
one step likely are being influenced by aliasing noise.

Set the sampling frequency for JEITA flicker measurement as follows (typical examples).

JEITA frequency resolution Sampling frequency
0.1 Hz 204.8 Hz
0.5Hz 256 Hz

1Hz 256 Hz
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Measurement

4. Checking and Deleting Measurement Data

Press the [DATA] key to check or delete measurement data and interval logs.

Operating Procedure

1 Press the [DATA] key.

B DATA Trigger mode

Select Item

Check Saved Data
Delete Saved Data
Check Interval Log
Delete Interval Log

Press the [UP]/[DOWNT] key to select a menu, and then press the [ENTER] key.

Measurement data Interval logs

[Tisser e [0-cal o R 11| B DATA [Tisser e [0-cal o R 11|

Check Saved Data > Select Data Check Interval Log > Check Log
DATA/TIHE DATR/TIHE

DATA001 2017/01/01 00: 00: LOGOO1 2017/01/01 00:00:00 »
DATA002 2017/01/01 00: 00: L0GO02 2017/01/01 00:00:00
DATA003 2017/01/01 00: 00: L0OGO03 2017/01/01 00:00:00
DATA004 2017/01/01 00: 00: L0GO04 2017/01/01 00:00:00
DATA005 2017/01/01 00: 00: LOGO05 2017/01/01 00:00:00
DATA006 2017/01/01 00: 00: LOGO06 2017/01/01 00:00:00
DATA007 2017/01/01 00: 00: L0OGOO7 2017/01/01 00:00:00
DATA008 2017/01/01 00: 00: LOGO08 2017/01/01 00:00:00
DATA009 2017/01/01 00: 00: LOGO09 2017/01/01 00:00:00
DATA010 2017/01/01 00: 00: L0GO10 2017/01/01 00:00:00

 Triager moge] o-cat AuTo 'S IR A8 T

Check Saved Data > Select Data > Data Contents
v cd/m2 x u
SAVEQO1 =01 -0.0011 -0.3333 -0.3333 cHio
2017/01/01 =02 -0.0011 -0.3333 -0.3333 cHio
00:00:00 =03 -0.0011 -0.3333 -0.3333
=04 -0.0011 -0.3333 -0.3333 cHio
=05 -0.0011 -0.3333 -0.3333 cHio
=06 -0.0011 -0.3333 -0.3333 cHio
=07 -0.0011 -0.3333 -0.3333
=08 -0.0011 -0.3333 -0.3333 cHio
=09 -0.0011 -0.3333 -0.3333 cHio
=10 -0.0011 -0.3333 -0.3333 cHio
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Press the [UP]/[DOWN] key to select measurement data or interval log, and then press

the [ENTER] key.

B DATA Trigger moge

Delete Saved Data

All Data
Select Data

0-cal AUTO ]

Delete Interval Log

All Logs
Select Log

{Trisser move [ 0-cal AUTO IS TR A (T

Delete Saved Data > Select Data
Lv cd/m? x y

SAVEQO1 =01 -0. 3333 -0.3333 cHio

2017/01/01 =02 -0.0011 -0.3333 -0.3333 cHio

00:00:00 =03 -0.0011 -0.3333 -0.3333 cHio
=04 -0.0011 .3333 -0.3333 cHio
=05 -0.0011 -0.3333 -0.3333 cHio
=06 -0.0011 -0.3333 -0.3333 cHio
=07 -0.0011 .3333 -0.3333 cHio
=08 -0.0011 -0.3333 -0.3333 cHio
=09 -0.0011 -0.3333 -0.3333 cHio
=10 -0.0011 .3333 -0.3333 cHio

{Triaser mace[o-cal AUTO 'S TR A (T

Delete Interval Log > Select Log
DATA/TIME

LOGOO1 2017/01/01 00:00:00 »
L0G002 2017/01/01 00:00:00
L0G003 2017/01/01 00:00:00
L0G004 2017/01/01 00:00:00
LOGO05 2017/01/01 00:00:00
L0OGO06 2017/01/01 00:00:00
L0GO07 2017/01/01 00:00:00
L0G008 2017/01/01 00:00:00
L0G009 2017/01/01 00:00:00
L0OGO10 2017/01/01 00:00:00
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Delete Saved [ pelete Saved Data

SAVEOO1 Delete all Saved Data?

2017/01/01
00:00:00

 Trigger moge [ o-cal AUTO IS R I TTI|

LOGOO1 Delete all interval logs?
L0G002
L0G003
L0G004
L0GO05
L0GO06
L0G0O07
L0G008
L0GO09
L0GO10

[Triaser mode] 0-cal AUTO! B dm

Delete Saved [f pe|ete Saved Data

SAVEQOT Delete selected Data?

2017/01/01
00:00:00

{Triager moge] o-cat AuTo 'S JSL A T

L0GOO1 Delete selected log?
L0G002
L0G003
L0G004
L0G005
L0G008
L0G007
L0G008
L0G009
L0GO10

o
c
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Settings

The Settings section explains the settings that can be configured under [E Menu], [E Option], and

[ System].

Setting the Selectable Color Spaces.............. 107
Selecting the Color Mode.........ccccccecvnecrnnnnnneee 108
Selecting the Absolute Value/Color Difference

[0 11 o] - Y N 109
Setting the Display Brightness...................... 110
Setting Operation Sounds ..........cccccceaueanenee.. 111
Auto 0-Cal Settings ......cccceeecrnecreeciencencenncns 112
Save Destination Setting .......ccccceeeceenceanenanene 113
Selecting Luminance Units .....c..ccccceveernennanees 114
Setting the Power Save mode..............ccc....... 115
Setting the Internal Clock........ccccceeeeeencannnnnn. 116
Setting the Date Format .........ccccceceeecinnnnanene 117
Selecting the Display Language..........c.ccccccc... 118
Checking the Instrument Information........... 119
Initializing the Settings ......ccccceeiieeiienciennnnnns 120
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Setting the Selectable Color Spaces

This instrument allows users to specify the color spaces that can be selected.

* Factory setting: All options selected

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.
The setting screen is displayed on the LCD screen.
2 Press the [UP] or [DOWN] key to select
[Option], and then press the [RIGHT] or
[ENTER] key.

3 Press the [UP] or [DOWN] key to select
[Color Space], and then press the
[ENTER] key.

4 The screen for selecting a color space is

displayed. Press the [UP] or [DOWN] key

and the [ENTER] key to set whether an
individual color space can be selected.

Press the [ESC] key.
The measurement screen is displayed on the LCD
screen.

The selectable color space setting will be kept even if

the POWER switch is set to OFF (O).
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Selecting the Color Mode

The following color modes are available.

* Factory setting: Lvxy

wavelength*!
Excitation purity

Color Mode LCD screen display Description of mode
Lvxy 3 Hessuring Mode for displaying and outputting luminance Lv and
chromaticity coordinates x, y
Lvu’v’ 3 Hessuring JLt Luminance Lv and u’v’ chromaticity diagram (CIE 1976
== |1 2345 UCS chromaticity diagram)
cd/m2 . . . .
S o Mode for displaying and outputting coordinates u’ and v’
= . 03678
LvTcp duv O Hessuring T Mode for displaying and outputting luminance Ly,
==, | 2345"> correlated color temperature Tcp, and color difference
cd/m2
- N from blackbody locus duv
=i e 550 EK]
22 «-00678.:
XYZ O Hessuring | Mode for displaying and outputting tristimulus values X, Y, Z
= | 2345
=+ 57890
Dominant Mode for displaying and outputting luminance Ly,

dominant wavelength Ad, and excitation purity Pe

Flicker
(Contrast)

Mode for displaying and outputting Contrast-method
flicker

Flicker (JEITA)

Mode for displaying and outputting JEITA-method flicker

*1 When the measured value is a non-spectral color, the value of the complementary wavelength is displayed. In this case,
the symbol is also Ad but a minus sign is added.

Operating Procedure

1 On the measurement screen, press the [MODE] key to display a desired color mode.
Each time the [MODE] key is pressed, the measurement screen display is cycled in the order of Lv x y -> Lv u’v’ ->

Lv Tcp duv->XY Z->Lv Ad Pe ->FMA -> JEITA->Lv x v.

The color mode setting will be kept even if the POWER switch is set to OFF (O).




Selecting the Absolute Value/Color Difference Display

Chromaticity measurement results can be displayed either as the absolute value or the difference.
* Chromaticity display method: Absolute Value, Difference
* Factory setting: Absolute Value

Operating Procedure

1
2

While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

Press the [UP] or [DOWN] key to select
[Option], and then press the [RIGHT] or
[ENTER] key.

Press the [UP] or [DOWN] key to select
[Absolute/Difference], and then press
the [ENTER] key.

The screen for selecting a display
method is displayed. Press the [UP] or
[DOWN] key to select [Absolute] or
[Difference].

Press the [ESC] key.

The measurement screen is displayed on the LCD
screen.

The display method setting will be kept even if the
POWER switch is set to OFF (O).
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Setting the Display Brightness

This instrument allows users to set the brightness of the external LCD screen.
* Factory setting: 3 (Standard)

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select e
[Option], and then press the [RIGHT] or @ Meas Cond | Color Space
& User Calib Absolute/difference Absolute
[ENTER] key. & Target Brightness 3 (Normal)

~ Option Buzzer ON

1 System Auto 0-cal ON
Save Destination AUTO
Luminance Units cd/m

3 Press the [UP] or [DOWN] key to select T
[Brightness], and then press the [ENTER] @Meas Cond | Color Space
@ User Calib Absolute/difference Absolute
key- ©Target Brightness 3 (Normal)

2 Option Buzzer ON

W System Auto 0-cal ON
Save Destination AUTO
Luminance Units cd/m

4 The screen for selecting a brightness is o
displayed. Press the [UP] or [DOWN] key @ Meas Cond | Color Space @ON
. ® User Calib Absolute/difference O OFF
to select a brightness. o - il e
« Option Buzzer
Press the [ESC] key. 1 System Auto 0-cal
. . S Desti i
The measurement screen is displayed on the LCD Lz:nem:nsct‘enﬂmz
screen.

The brightness setting will be kept even if the
POWER switch is set to OFF (O).
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Setting Operation Sounds

This instrument allows users to turn operation sounds ON or OFF.
* Factory setting: ON

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select
[Option], and then press the [RIGHT] or 9 Meas C°|nbd chlorI S»pa;eff -
@ User Cali Absolute/difference Absolute
[ENTER] key. o Target Brightness 3 (Normal)

~ Option Buzzer ON

T System Auto 0-cal (e]\]
Save Destination AUTO
Luminance Units cd/m

3 Press the [UP] or [DOWN] key to select
[Buzzer], and then press the [ENTER] @ Meas Cond | Color Space
@ User Calib Absolute/difference Absolute
key- ©Target Brightness 3 (Normal)

« Option Buzzer ON

1 System Auto 0-cal ON
Save Destination AUTO
Luminance Units cd/m

4 The screen for selecting ON or OFF is e
displayed. Press the [UP] or [DOWN] key @ Meas Cond | Color Space @®ON
. & User Calib Absolute/difference O OFF
to make a selection. sTarget Brightness
« Option Buzzer
Press the [ESC] key. 1 System Auto 0-cal
The measurement screen is displayed on the LCD Save Destination
screen Luminance Units

The operation sound setting will be kept even if the
POWER switch is set to OFF (O).

Settings
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Auto 0-Cal Settings

This instrument can be configured to perform zero calibration automatically.
When set to [ON], the shutter of the probe automatically closes and Auto 0-cal is performed if the probe temperature has
changed 6°C.

* Factory setting: OFF

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select e
[Option], and then press the [RIGHT] or @ Meas Cond | Color Space
& User Calib Absolute/difference Absolute
[ENTER] key- @ Target Brightness 3 (Normal)

~ Option Buzzer ON

1 System Auto 0-cal ON
Save Destination AUTO
Luminance Units cd/m

3 Press the [UP] or [DOWN] key to select
[Auto O-cal], and then press the [ENTER] @ Meas Cond | Color Space
& User Calib Absolute/difference Absolute
key. & Target Brightness 3 (Normal)

2 Option Buzzer ON
M System Auto 0-cal ON

Save Destination AUTO
Luminance Units cd/m

The screen for selecting whether to

4 perform Auto O-cal is displayed. Press @ Meas Cond | Color Space @ON
the [UP] or [DOWN] key to select [ON] or T e
[OFF] ;Soypsttié)rr; itize(;—ca\

Save Destination
Luminance Units

Press the [ESC] key.

5 The measurement screen is displayed on the LCD
screen.
The Auto 0-cal setting will be kept even if the POWER
switch is set to OFF (O).
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Save Destination Setting

This instrument can be configured to select the destination to save measurement data automatically or manually.

* Factory setting: AUTO

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select
[Option], and then press the [RIGHT] or
[ENTER] key.

3 Press the [UP] or [DOWN] key to select
[Save Destination], and then press the
[ENTER] key.

4 The screen for selecting [AUTO] or

[MANUAL] is displayed. Press the [UP] or

[DOWN] key to make a selection.
5 Press the [ESC] key.

The measurement screen is displayed on the LCD
screen.

The Save Destination setting will be kept even if the
POWER switch is set to OFF (O).
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Selecting Luminance Units [Option] - [Luminance Units]

This instrument allows users to select the luminance units to be displayed.
* Factory setting: cd/m?

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select e
[Option], and then press the [RIGHT] or @ Meas Cond | Color Space
& User Calib Absolute/difference Absolute
[ENTER] key. & Target Brightness 3 (Normal)

~ Option Buzzer ON

1 System Auto 0-cal ON
Save Destination AUTO
Luminance Units cd/m

3 Press the [UP] or [DOWN] key to select
[Luminance Units], and then press the @ Meas Cond | Color Space
® User Calib Absolute/difference Absolute
[ENTER] key. ©Target Brightness 3 (Normal)

#« Option Buzzer (e]\]
1 System Auto 0-cal ON

Save Destination AUTO
Luminance Units cd/m

4 The screen for selecting luminance units
is displayed. Press the [UP] or [DOWN] @Meas Cond | Color Space ® cd/m
®@ User Calib Absolute/difference OfL
key to select [cd/m?] or [fL]. R BHGRess
# Option Buzzer
5 Press the [ESC] key. i System Auto 0-cal
. . Save Destination
The measurement screen is displayed on the LCD Luminance Units
screen.

The luminance unit setting will be kept even if the
POWER switch is set to OFF (O).
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Setting the Power Save mode

To save battery, this instrument can be set to turn off automatically if no operation or communication is performed for a
specified time. The Power Save mode functions even when measuring.
* Factory setting: ON

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select
[System], and then press the [RIGHT] or @Meas Cond Power Save mode | ON[10 min]

& User Calib Date/Time 2017/11/05

[ENTER] key. & Target Date Format yyyy/mm/dd

“ Option Bluetooth OFF
1 System RS-232C baud rate 9600
DHCP (o))\]
Language English
Instrument Info
Initialize

3 Press the [UP] or [DOWN] key to select = MENU
[power Save mode], and then press the o Meas Cond [Power Save mode ON[10 min]

& User Calib Date/Time 2017/11/05

[ENTER] key. & Target Date Format yyyy/mm/dd

2 Option Bluetooth OFF
W System RS-232C baud rate
DHCP
Language English
Instrument Info
Initialize

4 The screen for turning the Power Save = MENU
mode ON/OFF is displayed. Press the [GMeas Cond  Power Save mode  |(@ION[IONMIR]
[UP] or [DOWN] key to select whether to S Tarabt T oo ot ©OFF
turn ON or OFF the Auto Power Off, and B et
then press the [ENTER] key. DHCP

Language
Instrument Info
Initialize

wn
()]
5 When [ON] is selected, the screen for = e %
selecting the time between the last [ MeasC. - —————==50 min] @
operation or communication and power- oTarees | =
off is displayed. Press the [UP] or j;g’yps‘tf; 50 min

[DOWN] key to select the time.
6 Press the [ESC] key.

The measurement screen is displayed on the LCD
screen.

The Power Save mode setting will be kept even if the
POWER switch is set to OFF (O).
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Setting the Internal Clock

The instrument contains an internal clock to record the measurement date and time.
Set the date and time of this internal clock.

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select e
[System], and then press the [RIGHT] or @ Meas Cond  [Power Save mode [ ON[10 min]
® User Calib Date/Time 2017/11/05
[ENTER] key. & Target Date Format yyyy/mm/dd

# Option Bluetooth OFF

% System RS-232C baud rate 9600
DHCP ON
Language English
Instrument Info

Initialize

3 Press the [UP] or [DOWN] key to select e
[Date/Time], and then press the [ENTER] G Meas Cond  [Power Save mode | ON[10 min]
& User Calib Date/Time 2017/11/05
key. & Target Date Format yyyy/mm/dd

# Option Bluetooth OFF
M System RS-232C baud rate 9600
DHCP (o))\]
Language English
Instrument Info
Initialize

4 Press the [UP] or [DOWN] key to select e
date and time, and then press the G Meas Cond  [Power Save mode  |I20AIA1105
@ User Calib PEVANIN
[ENTER] key. “Target Date Format

#« Option Bluetooth

M System RS-232C baud rate
DHCP
Language
Instrument Info
Initialize

Press the [UP] or [DOWN] key to set the e

desired value. s i
Holding down the key changes the value &Targer | Enter the date and tine
continuously. &

Press the [RIGHT] key to move the cursor Mystem

to the nextitem.

Pressing the [LEFT] key moves the cursor to the
previous item.

Repeat steps 5 and 6 for the necessary
items.

The available range of years is from 2015 to 2099.
To cancel configuration of the setting in the middle
of the procedure, press the [ESC] key.

Press the [ESC] key twice.
The measurement screen is displayed on the LCD
screen.

2016l/[12)/[12) [12): [12): 12
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Setting the Date Format

The instrument contains an internal clock to record the measurement date and time.
Set the display format of this date and time.

Operating Procedure

1
2

While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

Press the [UP] or [DOWN] key to select
[System], and then press the [RIGHT] or
[ENTER] key.

Press the [UP] or [DOWN] key to select
[Date Format], and then press the
[ENTER] key.

Press the [UP] or [DOWN] key to select
the desired date format, and then press
the [ENTER] key.

Press the [ESC] key twice.

The measurement screen is displayed on the LCD
screen.

The date format setting will be kept even if the
POWER switch is set to OFF (O).
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RS-232C baud rate 9600
DHCP ON
Language English
Instrument Info

Initialize

Trigger mode] 0-cal AUTO

Power Save mode ONI[10 min]
Date/Time 2017/11/05
Date Format yyyy/mm/dd
Bluetooth OFF
RS-232C baud rate 9600
DHCP (o))\]
Language English
Instrument Info

Initialize

Trigger mode] 0-cal AUTO

Power Save mode
Date/Time

Date Format
Bluetooth
RS-232C baud rate
DHCP

Language
Instrument Info
Initialize

@ yyyy/mm/dd
O dd/mm/yyyy
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Selecting the Display Language

This instrument allows users to select the language displayed on the external LCD screen.
Select the language from English, Japanese, Simplified Chinese, Traditional Chinese, and Korean.

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.
The setting screen is displayed on the LCD screen.
2 Press the [UP] or [DOWN] key to select
[System], and then press the [RIGHT] or
[ENTER] key.

3 Press the [UP] or [DOWN] key to select
[Language], and then press the [ENTER]
key.

4 The screen for selecting a language is

displayed. Press the [UP] or [DOWN] key

to select the language to display and
then press the [ENTER] key.

Press the [ESC] key.
The measurement screen is displayed on the LCD
screen.

The language setting will be kept even if the POWER

switch is set to OFF (O).
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Trigger mode] 0-cal AUTO

Power Save mode ONI[10 min]
Date/Time 2017/11/05
Date Format yyyy/mm/dd
Bluetooth OFF
RS-232C baud rate 9600
DHCP ON
Language English
Instrument Info

Initialize

Trigger mode] 0-cal AUTO

Power Save mode ONI[10 min]
Date/Time 2017/11/05
Date Format yyyy/mm/dd
Bluetooth OFF
RS-232C baud rate 9600
DHCP (o))\]
Language English
Instrument Info

Initialize

Trigger mode] 0-cal AUTO

Power Save mode @ English
Date/Time O BA5E
Date Format RS
Bluetooth X
RS-232C baud rate

DHCP

Language

Instrument Info

Initialize
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Checking the Instrument Information

Information about the data processor, such as the serial number and firmware version, can be viewed.

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select
[System], and then press the [RIGHT] or @ Meas Cond |Power Save mode | ON[10 min]

@ User Calib Date/Time 2017/11/05

[ENTER] key. & Target Date Format yyyy/mm/dd

“ Option Bluetooth OFF
1 System RS-232C baud rate 9600
DHCP (o))\]
Language English
Instrument Info
Initialize

3 Press the [UP] or [DOWN] key to select
[Instrument Info], and then press the @ Meas Cond [Power Save mode ON[10 min]
@ User Calib Date/Time 2017/11/05
[ENTER] key. & Target Date Format yyyy/mm/dd
Version and other information about the instrument “Option Bluetooth OFF
. 1 System RS-232C baud rate 9600
are displayed on the LCD screen. DHCP ON
. Language English
Press the [ESC] key twice. Instrument Info
The measurement screen is displayed on the LCD Initialize
screen.
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Initializing the Settings

This function resets the settings back to the factory settings. The initialization does not delete the measured values, target
values, and user calibration information stored in the instrument.

Operating Procedure

1 While the measurement screen is
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select e
[System], and then press the [RIGHT] or 9 Meas Cond TPower Save mode | ON[10 min]
& User Calib Date/Time 2017/11/05
[ENTER] key. & Target Date Format yyyy/mm/dd

“ Option Bluetooth OFF
1 System RS-232C baud rate 9600
DHCP (o))\]
Language English
Instrument Info
Initialize

3 Press the [UP] or [DOWN] key to select -
[Initialize], and then press the [ENTER] dMeas Cond [Power Save mode | ON[10 min]
& User Calib Date/Time 2017/11/05
key. & Target Date Format yyyy/mm/dd

2 Option Bluetooth OFF
W System RS-232C baud rate 9600

DHCP (o])\]
Language English
Instrument Info

Initialize

4 The screen for selecting whether or not m
toinitialize the instrument is displayed. 9 Meas CoMnitialization
Press the [RIGHT] or [LEFT] key to make a o Targer | mitielize sottings?
selection, and then press the [ENTER] . ?;stti:n:
key.

Press the [ESC] key twice.
The measurement screen is displayed on the LCD
screen.
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Communication

This section explains communication with a PC via RS-232C, USB, Ethernet, or Bluetooth.

Connectionto a PCviaRS-232C
Explains how to connect an RS-232C cable and select the RS-232C baud rate to enable two- P.122
way communication with a PC or other device via RS-232C.

Connection to a PC via USB

Explains how to connect a cable to enable communication with a PC via USB. P.124
Connection to a PC via Ethernet
Explains how to connect a cable and set the DHCP to enable communication with a PC via P. 125

Ethernet.

Connection to a PC via Bluetooth
Explains how to connect and set the Bluetooth module to enable communication with a PC P. 128
or other device via Bluetooth.

Communicating witha PC

¢ Bidirectional communication is possible between the data processor and a PC using an RS-232C, USB,
Ethernet, or Bluetooth connection.
When multiple means of communication are set, the means of communication used for sending the
first command from the PC will be enabled, and commands from all other means will be ignored.

¢ Ifthe USB cable will be connected and disconnected frequently, please try to use RS-232C for
connection. Ifany problem occurs, contact a Konica Minolta-authorized service facility.

Communication
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RS-232C Connection

1. ConnectiontoaPCorPLCviaRS-232C

Before setting the POWER switch to ON (| ), connect an RS-232C cable (9-pin D-sub) to the RS-232C connector on the
instrument.
The RS-232C connector on the instrument is a 9-pin D-sub female connector. Use a cross cable for the connector.

Operating Procedure

1 Set the POWER switch to OFF (O).

2 Connect the data processor to a PC or
PLC with an RS-232C cable. RS connector for PC

3 Make sure that the cable s firmly
connected to the RS-232C connector
with the connector’s right and left
screws.

[ Notes |
When disconnecting the RS-232C cable, set the RS-232C cable
POWER switch to OFF (O) first, and pull the cable by

HOLD  DC 12V
(remote) ©-G-®  Ethenet < () | RS-2820
=

EXT
Ausmo

= —~ N O

holding the plug. Never pull the cable by its cord.
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2. Setting the RS-232C Baud Rate

This instrument allows users to set a baud rate for RS-232C connection.
* Factory setting: 38,400 bps

Operating Procedure

1 While the measurement screenis
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select o
[5ystem]' and then press the [RIGHT] or O Meas Cond |Power Save mode ON[10 min]
@ User Calib Date/Time 2017/11/05
[ENTER] key. & Target Date Format yyyy/mm/dd

& Option Bluetooth OFF

1 System RS-232C baud rate 9600
DHCP ON
Language English
Instrument Info
Initialize

3 Press the [UP] or [DOWN] key to select o
[RS-232C baud rate], and then press the dMeas Cond |Power Save mode | ON[10 min]
@ User Calib Date/Time 2017/11/05
[ENTER] key. @ Target Date Format yyyy/mm/dd

# Option Bluetooth OFF
15 System RS-232C baud rate 9600
DHCP ON

Language English
Instrument Info
Initialize

4 The screen for selecting a baud rate is il
displayed. Press the [UP] or [DOWN] key GMeas Cond | Power Save mode

@ User Calib Date/Time
to select a baud rate. T Date Format
Options: 600, 1200, 2400, 4800, 9600, 19200, @ Option Bluctooth

38400, 57600, 115200, 230400 WA, 52320 oaud rale
Language

Press the [ESC] key. Instrument Info
The measurement screen is displayed on the LCD Initialize
screen.

The baud rate setting will be kept even if the POWER
switch is set to OFF (O).

Communication
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USB Connection

1. ConnectiontoaPCviaUSB

A USB cable can be connected/disconnected even if the power to the instrument is ON. In the following procedure,
however, the power is turned OFF before a cable is connected.
Connect the instrument to a PC with the optional USB cable IF-A34 (2 m).

* To connect the data processor to a PC, the dedicated USB driver must be installed. Use the USB driver included with the
PC software that becomes available when the instrument is connected to a PC.

e Connect the USB connector plug firmly in the correct direction.

* When connecting/disconnecting the USB cable, be sure to hold the connector plug. Do not hold the cable and pull or
bend it with unreasonable force. Doing so may break the cable.

* Make sure that the cable has sufficient length. Putting tension on the cable may cause connection failure or wire
breakage.

¢ Pay attention to the shape of the port (connecting terminal) for the USB cable connector, and push the connector
completely into the port.

* The USB communication port of the instrument conforms to USB 2.0.

Operating Procedure

1 Set the POWER switch to OFF (O).

Connect the plugs of the USB cable to the
USB connectors of the data processor
and the PC.

3 Check that the plugs are inserted all the

Probe USB connector

i EXT
D DC1Y
(romote) e® Ethermet = Rs-22¢ Ausios)
—

CeE=2)
Q O 0 ‘g S — @

USB cable

way and connected firmly.

Turn the instrument power ON.

» Ifthe PC has several USB ports, any port can be used. Note, however, that the instrument may not operate properly when
itis used simultaneously with another USB device.

Notes on Communication via USB

* To control multiple data processors from one computer via both RS-232C and USB, connect only one data processor via
USB. Itis not possible to control data processors via RS-232C when connecting two or more data processors via USB.
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Ethernet Connection

1. Connection to a PC via Ethernet

An Ethernet cable can be connected/disconnected even if the power to the instrument is ON. In the following procedure,
however, the power is turned OFF before a cable is connected.
Use an Ethernet cable to connect the instrument to a PC.

» Connect the connector plug firmly in the correct direction.

* When connecting/disconnecting the cable, be sure to hold the connector plug. Do not hold the cable and pull or bend it
with unreasonable force. Doing so may break the cable.

* Make sure that the cable has sufficient length. Putting tension on the cable may cause connection failure or wire
breakage.

 Pay attention to the shape of the port (connecting terminal) for the cable connector, and push the connector completely
into the port.

Operating Procedure

1 Set the POWER switch to OFF (O).

Connect an Ethernet cable to the
Ethernet connector of the instrument. Ethernet connector

Check that the plugs are inserted all the
way and connected firmly.

Turn the instrument power ON.

a2 WN

Ethernet cable

e Asan Ethernet cable, use a 100Base-TX or a 10Base-T cable.
» Ifthe PC has several Ethernet ports, any port can be used. Note, however, that the instrument may not operate properly
when it is used simultaneously with another device.

=
S
2
©
Q
=
=}
£
£
(@]
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Ethernet Connection

2. Setting the DHCP

This instrument allows users to turn communication ON/OFF to enable Ethernet connection to a PC and to set the
properties (IP address, subnet mask, and default gateway).
* Factory setting: OFF

Operating Procedure

1 While the measurement screenis
displayed, press the [MENU] key.

The setting screen is displayed on the LCD screen.

2 Press the [UP] or [DOWN] key to select o
[5ystem]' and then press the [RIGHT] or O Meas Cond |Power Save mode ON[10 min]
@ User Calib Date/Time 2017/11/05
[ENTER] key. o Target Date Format yyyy/mm/dd

# Option Bluetooth OFF

1 System RS-232C baud rate 9600
DHCP ON
Language English
Instrument Info
Initialize

3 Press the [UP] or [DOWN] key to select
[DHCP], and then press the [ENTER] key. O Meas Cond |Power Save mode ON[10 min]

@ User Calib Date/Time 2017/11/05

@ Target Date Format yyyy/mm/dd

# Option Bluetooth OFF
1 System RS-232C baud rate 9600

DHCP (O)\
Language English
Instrument Info

Initialize

4 To enable communication, press the [UP]
or [DOWN] key and select [ON]. Press the G Meas Cond | Power Save mode  [[@ION
@ User Calib Date/Time O OFF
[ENTER] key. ©Target Date Format
« Option Bluetooth
5 Press the [UP] or [DOWN] key to set the 1 System giczpszc baud rate
desired value. Language
Holding down the key changes the value ::isttifaulg‘;:”t lnfe

continuously.

0-cal AUTO

6 Press the [RIGHT] key to move the cursor

to the nextitem. Srce
Pressing the [LEFT] key moves the cursor to the A mmernLc<Ea0,

previous item. OFREA by 1oy x:
g 000,000, 000,000
WEATH oy bvzs:

000.000.000.000

FIAIET— bz A
000.000.000.000

126



O

Repeat steps 5 and 6 for the necessary
items.

To cancel configuration of the setting in the middle
of the procedure, press the [ESC] key.

Move to [Complete] and press the
[ENTER] key.

Press the [ESC] key twice.

The measurement screen is displayed on the LCD
screen.

The DHCP setting will be kept even if the POWER
switch is set to OFF (O).
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Bluetooth Connection

1. Connecting via Bluetooth

Connect the instrument to a PC with Bluetooth communication functionality using the optional Bluetooth module.

To connect the instrument to a PC via the Bluetooth function, appropriate preparations for Bluetooth communication must
be performed in advance for both the instrument and the printer.

O Preparation on the Instrument

Connect the optional Bluetooth module CM-A219.

Turn ON the instrument’s Bluetooth function and configure the PIN code on the instrument as required.
Connecting the Bluetooth Module

Operating Procedure

Screw

1 Remove the screw from the Bluetooth
module slot on the instrument, slide the ?

cover to open it, and insert the Bluetooth i
module.
[ Notes |
When inserting the Bluetooth module, please note
that the module will be slightly loose. Pushing
forcibly on the module may damage the connector if
the module and the connector on the instrument are

Cover

not aligned correctly.

2 Slide the cover to close it, and tighten

the screw.
The inserted part can be
viewed from this view
window.

Bluetooth module
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2. Communication Setup

Turn ON the Bluetooth function and configure the meter PIN code.

Operating Procedure Start the procedure from the measurement screen.

2

Press the [MENU] key and use the [LEFT]
or [RIGHT] key to display the Setting
menu screen.

To return to the previous screen, press the [MENU]
or [ESC] key.

Use the [LEFT] or [RIGHT] key to move
the cursor to “System”, and then press
the [ENTER] key.

The <Communication Setup> screen is displayed.

3. Turning Bluetooth ON

o Meas Cond
@ User Calib
©Target
# Option
T System

Trigger mode] 0-cal AUTO

Power Save mode ONI[10 min]
Date/Time 2017/11/05
Date Format yyyy/mm/dd
Bluetooth OFF
RS-232C baud rate 9600
DHCP (O)\
Language English
Instrument Info

Initialize

By default, the Bluetooth function is set to “OFF”.

Operating Procedure Start the procedure from the measurement screen.

Use the [UP] or [DOWN] key to move the
cursor to “Bluetooth”, and then press the
[ENTER] key.

The <Bluetooth> screen is displayed.

Use the [UP] or [DOWN] key to move the
cursor to “ON”, and then press the
[ENTER] key.

The instrument’s Bluetooth function is turned ON
and the display will return to the <Communication
setup> screen. The Bluetooth icon will be displayed
in the status bar.

To configure the Bluetooth PIN code, go to step 3.
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Bluetooth Connection

3 Use the [UP] or [DOWN] key to move the
cursor to “Meter PIN”, and then press the
[ENTER] key.

The <PIN code setting> screen is displayed.

4 A and V¥ are displayed above and below
the PIN. Use the [UP] or [DOWN] key to
specify a value. Use the [LEFT] or [RIGHT]

key to move between digits.
The PIN should consist of eight numbers (0 to 9).

5 When value input is completed, press
the [ENTER] key.

The screen returns to the <Communication Setup>
screen.
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4. PC Connection

With the PC as a host, a connection to the instrument can be established using Bluetooth communication.

Operating Procedure

1 Verify that the instrument power has
been turned ON.

2 Verify that the Bluetooth function on the
instrument has been turned ON. Also
verity that the instrumentis not
connected to the PC via another
connection method.

Start the Bluetooth utility on the PC.

Search for nearby Bluetooth devices,
and select “CM-A219"” from the list of
displayed devices.

Enter the PIN code for the instrument
(refer to step 4 on page 130) on the PC.

Open the Bluetooth serial port to
connections.

Once the connection has been established, the
remote icon will be displayed in the status bar on the
instrument.

oun bW

Communication
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Explanation

This section explains the following items.

Dimensions P.133
Error Messages P 134
Please read when an error message appears on the LCD display. )

Main Specifications P.135
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Dimensions
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Error Messages

The following table shows countermeasures to be taken when the instrument does not operate properly as expected and
displays an error message. If the error is not addressed even after taking necessary countermeasures, contact a KONICA
MINOLTA-authorized service facility.

Error message Error code Countermeasure

Probe connection error Retry connecting to the probe.

Failed to connect to probe

Retry connecting to probe

Memory Error Retry the operation. If the problem persists,

Failed to save meas data contact a KONICA MINOLTA-authorized service

Retry the operation facility.

Memory Error Check the memory size.

Failed to save interval data

Check memory size

Memory Error Retry the operation. If the problem persists,

Failed to delete data contact a KONICA MINOLTA-authorized service

Retry the operation facility.

Memory Error Restart the device. If the problem persists,

Retry power on contact a KONICA MINOLTA-authorized service
facility.

0-cal Error ER21 Retry zero calibration so that the brightness of

Failed to shade the measurement target (the brightness around

Retry O-cal the measuring instrument) does not exceed the
measurable range for the instrument. In such
cases, turn the power OFF and back ON if
possible, and then retry zero calibration. If the
problem persists, contact a KONICA MINOLTA-
authorized service facility.

Memory Error ER31 Reconnect the probe. If the problem persists,

Failed to write or read memory ER32 contact a KONICA MINOLTA-authorized service

Reconnect the probe facility.

System Error ER99 Download the updated firmware from the Konica

Probe program error Minolta website to update the firmware. If the
problem persists, contact a KONICA MINOLTA-
authorized service facility.

Probe connection Only connect dedicated probes.

Connected device is not CA series

Remove other devices

Probe connection Reduce the number of connected probes to 10 or

Probe connection number is over limit less.

Maximum of 10 probes

Probe connection error Reconnect the probe. If the problem persists,

Retry connecting to probe contact a KONICA MINOLTA-authorized service
facility.
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Main Specifications

Luminance

0.0001 to 30000 cd/m?

Chromaticity

Displayed in 4 digits

Display Range

(Contrast)

0.00 t0 999.99%

Flicker

(JEITA)

To 2 decimal places

Display

7-inch color LCD WVGA

Display Items

Ly xy (AL, Ax Ay)

L, u’ v’ (AL, Au’ AV’)

L, Tcp duv (AL, ATcp duv)
XY Z (AX AY AZ)

L, Ad Pe (AL, AAd APe)
Flicker (Contrast)

Flicker (JEITA)

Measurement data storage channels 100CH
Data logging function Available
Display Languages English, Chinese (Traditional, Simplified), Korean, Japanese
uUsB 2.0
For computer, etc. RS-232C
Ethernet

Interfaces

[Optional accessory] Bluetooth (module required)

For probes

Mini-DIN 8-pin cable (for RS communication)
USB (for USB communication)

Sync signal input

BNC connector (with trigger input)

Multi probe connection

10 max.

Operating Temp./Humid. Range

10 to 35°C, relative humidity 85% or less with no condensation

Storage Temp./Humid. Range

0 to 45°C, relative humidity 85% or less (at 35°C) with no condensation

AC adapter

Power [Optional accessory] Lithium-ion battery (removable)
Battery life 3 hours (when using 1 probe)
Size 253 (W) x 58 (H) x 143 (D) mm
Weight 1.6 kg
AC cable
Standard Probe-DP RS cable (2 m) IF-A30
AC adapter AC-A312F
. USB cable for DP-PC (2 m) IF-A34
Accessories Probe-DP RS cable (5 m) IF-A31, (10 m) IF-A32
Optional Lithium-ion battery CM-A223

Bluetooth module CM-A219
Carrying case CA-A01
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<CAUTION >

* KONICA MINOLTA WILL NOT BE LIABLE FOR ANY DAMAGES RESULTING FROM THE MISUSE, MISHANDLING,
UNAUTHORIZED MODIFICATION, ETC. OF THIS PRODUCT, OR FOR ANY INDIRECT OR INCIDENTAL DAMAGES
(INCLUDING BUT NOT LIMITED TO LOSS OF BUSINESS PROFITS, INTERRUPTION OF BUSINESS, ETC.) DUE TO THE USE
OF OR INABILITY TO USE THIS PRODUCT.
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