plura.

ICAC ICAC - ( Intelligent Connection for
Alignment & Calibration )
User Manual Setup

Calibration

Measurement




ICAC Calibration Utility USER MANUAL

ICAC (Intelligent Connection for Alignment & Calibration)

I OVERVIEW mommmm oo oo oo oo 4
1) FUNCTIONS AND FEATURES === === == e oo oo oo e oo e oo oo oo oo oo 4
2)  THIRD-PARTY INTEGRATED PROBES === === === == o oo e oo e e oo oo oo oo oo oo oo oo 4
8)  SYSTEM REQUIREMENTS === == e o e o e oo e e e e e e oo oo oo oo 4
Q) ABOUT === oo o e e 5

T 1Y 1= 0T N N 6
1) MENU TABS === mm o m o mm ommooe oee eoe eee es 6
2)  CONTROL SECTION === === oo oo oo oo e 6
3)  MEASUREMENT DATA SECTION === === === m oo oo 6
) LOG SECTION === mmmmm e e 6

. SETUP & STATUS - -nmmmm oo oo e o e oot oot e e m o m o m et m et mm e m s 7
1) MONITOR === m oo oo oo oo 7
2)  COLORIMETER / PROBE === == mmmm oo oo oo 7
3)  INFORMATION === mm oo oo oo oo oo e e 7
4)  PATTERN == oo oo oo 8
5)  PANEL AGING == === == oo o oo oo e e 8
B)  SENSOR DEVIATION === mm oo oo oo o oo oo o e e e e e e 8
7)  COLOR DATA COPY == mmm oo oo oo oo e e e e e e e e e 8
8)  AUDIO ALARM - === == o oo o e oo 8
9)  GAMMA & COLOR FUNCTION DISABLE === === === = oo oo oo e oo o oo oo oo oo oo 8
10)  CONNECT === m o oo oo e o e e e oo 8
11)  MEASURED DATA === oo oo oo oo oo oo e e 9
12)  PROBE POSITION == === o oo oo oo oo e e oo e e e 9
13)  CALIBRATION OPTIONS === === === m o m oo oo oo oo oo 10
14)  ABOUT oo oo 10

IV.  CALIBRATION =-nmmmmm oot oo oo e o ot ot ot ot o f oo m o m o m o m oo m oo 11
15)  CALIBRATION SETUP === mmmmmmm oo oo oo oo oo oo oo 11

1. Color Temperature Target [evels: ----=-=====- = m oo 17
2. JArget SOUICE ===~ oo e 2
3. Panel Uniformity --------------mm oo 72



ICAC Calibration Utility USER MANUAL

A GAIMTIA === === e 13

5. COIOr Dt~ === 13

6. AULO Callbration --========= == oo e 13

16)  CALIBRATION RESULTS === === === m o oo oo oo oo 14

7. Manual Gain AQJUSHMENES===========mmmmm oo 15

8. Color Space Adjustments for PRM —=------==mmmmm oo 15

9. Progress Bar ------====m=mm e e e e e e e 15

V. MEASUREMENT --- == e oo e o oo oo e oo e e e e e e e e 15
1) TARGET === mmmm oo oo oo e 16
2)  COLOR SPACE -~ === === oo oo oo o o oo oo 17
) T 1 U 17
4)  REPORT WINDOW - === == === oo o o o e e o o oo o e e e e e e e oo 17
5)  CLEAR REPORT ~==m == oo oo oo oo 17
B)  SAVE REPORT - mmmmmmmm oo oo oo o oo 18
7)) POSITION === m oo oo oo 18
8)  GRAPH === 18
VI. TARGET AND TOLERANCE VALUES -------mmm oo oo o oo oo oo e e 19



ICAC Calibration Utility USER MANUAL

. OVERVIEW

PLURA ICAC (Intelligent Connection for Alignment & Calibration) Freeware Tool was created, engineered
and utilized to calibrate multiple color related elements in all Plura monitors automatically using
recommended color probes.

1) Functions and Features

PLURA ICAC (Intelligent Connection for Alignment & Calibration) Tool can be used to measure, adjust and
calibrate the items below:-

Brightness levels

- Gamma

Color Space levels

Color temperature

Back-light uniformity
The ICAC can load custom & save target levels as well as save measurement & calibration log files
2) Third-party integrated probes
The below third party probes has been integrated to calibrate & measure all Plura monitors automatically.

Klein K-10

- Minolta CA-310
- Minolta CA-210
- Spechos 1201

- Spyder Elite
These above probes can also calibrate & color measure other third party monitors manually.*

(*Provided the third party monitor has manual color adjustment capabilities...)

3) System Requirements

- Operating System: MS Windows 2000, XP, Vista, 7,10

- Display resolution: min. 1280*800
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Note: - System requirements and software are subject to change based on ongoing application

developments.

4) About

Please make sure you are using the latest version number of this application - V18.2.

About

22
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II. Components
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This section provides:- © el OLUCD
- Current connection status (]

of the color probe and the monitor.
- Display and the calibration ID of the connected monitor.
- Display measured (x, y, u’, V', Lv, T,and delta uv) values of the connected monitor..
- Display the probe position on the connected monitor.
3) Measurement Data Section

This section provides:-

- All measurement data after measurement process is completed.

- Gamma graphs.

4) Log Section

The section provides:-

- Log window: Displays all major logging data that took place during the measurements &
calibration process.
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Clear Log: Clear the Log window.

Save Log: Save the contents of Log windows to Txt file.

Setup & Status

1) Monitor

Set the monitor serial port.

2) Colorimeter / Probe

Select the correct probe
type.

Set the serial settings for
the probe.

Baud rate, Data,
Parity, Stop bits will be
applied Automatically

As an example

k-

10: 9600, 8, none, 1

CA-210 & CA-310: 9600, 7,
even, 2

Jeti probe connects using
USB and set up automatically

3)

Information
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4) Pattern

- Internal Pattern settings.
We recommend the below aging times based on the monitors series

(PBM, LCM Series) — 1 Hour
(PRM-3G) — 2 Hours

The aging process is an essential part to stabilize the luminance levels of the backlight and
luminance values of the monitor to ensure an accurate calibration process and results.

5) Panel Aging

Monitor aging settings prior calibration.

6) Sensor Deviation

Deviation corrections between different probes such as CA-310, K-10 & Jeti.

7) Color Data Copy

User can copy calibration data between multiple monitors.

8) Audio Alarm

Audio alarm option when calibration process is complete.

9) Gamma & Color Function Disable

Panel default gamma and color values are enabled when selecting this option.

10) Connect
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- Select this button to start communicating with the monitor & probe. Once connected successfully,
the icon turns from red to green as shown below picture. The calibration ID and version of
connected monitor will be displayed.

D D [M217-0000

@ konitor o S
@ Colorimeter 0 CA-PT1

No Connection Connected

11) Measured Data

- Shows the Color values in real time.

hMeasure Datas

index | walue
¥ 0.274
Y 0.285
u' 0187
W 0.437
L 105.000
T 11180
Ay 0.om

12) Probe Position

- Indicates where the probe position should be placed on the monitor screen.

Frobe Position

O
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13) Calibration Options

Other calibration options such as Delay, white priority levels, etc...

14) About

Software information — V8.2

About

o

——r

_

Plura Calibration Suite 3G- V8.2
Copyright 2011
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IV. Calibration

15) Calibration setup

- Once the connection has been established, please follow the below steps 1-12
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1. Color Temperature Target levels:

- Select and set the color Temperature target levels

W'hite Target u'fx) Target w'v) ¥icd...
[ | 3200k 0.24400.4234)  0.51730.3990)  100.0
4300k 0.2202¢0.3681) 0.4961(0.3687) 100.0
S400k 0.2077(0.3348) 0.4789(0.3430)  100.0
ES00k 0,1979%0,3128) 0.4683(0.3290) 1000
FE00E 0,195200,2972)  0.4537(0.3069) 1000
300K 0,1915(0,2349)  0.443600,29232)  100.0
| 11000K.  0,18390,2757)  0.4354(0.2824)  100.0

11
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Check all required color temperature selections that you want the monitor to calibrate to.

Each Color Temperature has u'(x), v'(y), Luminance target values.
Save the target values

Load the target values

* PRM-3G & PBM-224-3G-10E, please deselect 1100K option.

2. Target Source

Select the monitor input source.

Manitor source

(%)Digtal  {Y¥PbPr () RGE

Digital: Will include calibration to all inputs (SDI, DVI & HDMI).
YPbPr: Will calibrate white balance to YPbPr input.
RGB: Will calibrate white balance to RGB input.

*RGB & YPbPr selection will ONLY calibrate the white balance.

3. Panel Uniformity

When selected, panel uniformity is performed.

Inif ormity

T-L T-M T-R M-L C M-R B-L B-M B-F.

The panel is divided into 9 sections. During this process the program will prompt you to move the

probe towards all 9 sections sequentially. The probe will read values from each section and will

adjust it accordingly to improve the panel uniformity within 10% delta range.

12



ICAC Calibration Utility USER MANUAL

4. Gamma

- When selected, gamma adjustment is performed.

EaMmMa
®czz (Oe235 Step
[ ]color Space
Colar Target x| Target
Wi hike 03127 0.3290
Red 0.6400 0.3300

Gareen 0,3000 0.6000

- Gamma calibration will be executed when the box is checked

- Select one of the Gamma target levels G 2.2 or G 2.35. When the Gamma calibration process is
successfully completed, the monitor’'s default Gamma would be set to the specified Gamma target
level.

-  Step settings should correspond to the native color depth of the monitor panel you are about to
calibrate. i.e. 10 bit select 1024, 8 bit select 256. The higher the step level the longer the
calibration process will take to complete.

“As an example the calibration process for PRM-224-3G-O with 1024 step takes up to 2 hours.”

5. Color Depth

- This only applies to PRM-224-3G-10 & PRM-224-3G-0O

10 Bit
g Bit

6. Auto Calibration

- This only applies to PRM-224-3G-10 & PRM-224-3G-0O

10 Bit

g Bit
13
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16) Calibration results

- Once the calibration process is complete the below monitor RGB values should be populated
within the monitor section as below.

Monitor

white TiK) Licdf...  Auv AE R G B

[¢] 3200k 3218 93.0 0.0003  1.0609 245 176 113 Clear Data
[¢] 4300k 4269 100.5 0.0003  1.1038 232 154 157

S400K. 5424 99.5 0.0003  0.e0%0 220 156 152
6450 | 100.2 | 0.0004 | 0,929 158 s
FEOOK.  F7E4 100.9 0.0007  0.9039 205 190 216 SEpronm
Q300K 9263 101.6 0.0009  1.3437 204 191 229
11000k 10862 100.4 0.0004  0.9234 200 190 237

- All boxes that are checked across from the color temperature means that these values been
applied and stored to the monitor.

- During the calibration process, you can see the range of correction in all fields T, L, Auv, AE.
- Thefinal R, G & B levels shown are the current values been applied to the monitor.
- RGB gain can be adjusted manually if needed, see below “Manual Gain Control”

- When color calibration process is completed successfully a pop up window will be displayed as
below. If you don’t select OK to save data within 15 sec the data will be saved and window will
disappear automatically.

Cave

Auto Calibration Process is complete. S5ave the data?

L 84 J [ Cancel ]

- If the calibration process is failed for any reason, a pop up window will be displayed as below.

X

—

Warnning |-'_|

Colar Calibration Failed!!

Please retry the color calibration.

14
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7. Manual Gain Adjustments

- You can adjust the color temperature and white balance manually.

White Balance/Calor Temperature

[ Save Target J [ Load Target ]

White

200K
4300k

SO0k,

Target u'{x)
0.2440(0,4234)

0.1979(0.3128

0.4961(0.3657)

Target «'{v) Wiod. .. T(KD by Ay R G B
0.5173(0,3990) 100.0
100.0

Tanual

e

BS00K Y 0.4683(0.32900  100.0

7900K  0.1952(0.2972) 0.4537(0.3069) 100.0
9300K  0.1915(0.2849)  0.4436(0.2932)  100.0
11000K  0.1889(0.2757) 0.4354(0.2824) 1000 T

- To change the color temperature manually, click on the color temperature in monitor list and enter
the required RGB gain values. RGB gain values should be (0~255).

- Load button allows you to load the RGB values from the connected monitor to the calibration

suite.

- Save button allows you to save the RGB values back to the connected monitor.

8. Color Space Adjustments for PRM

- This option is ONLY available when you are calibrating PRM monitor series.

Color Space

Colar Target x | Targetw = Targeby x W i Ay R G 5]

Yhite 0.3127 0.3290 100.0 Target

Red 06400 0.3300 21.3 BT-709

Green 0,3000 0,6000 71.5

Blue 0.1500  0,0600 7.2 o i

el 0.4193 0,5053 9z2.7 EBLI

Cwan 0.2246 0.3257 78.7 MTSC

Magenta  0.3209 0.1542 258.4 b Einama
Clear

9. Progress Bar

- This shows the calibration progress.

llllllllllllllllllllll.]

V. Measurement

100%,

15
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Fed 110
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[ 70 { S‘
WAk W
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5300« 40
1000 0
0
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a
51 1nz 155 ne 755
Lv video Levl
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Save us.|
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| Connect

Measzured Data
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x

¥

Lv

A
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Coninuously
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plura

| Abow |

This page will allow you to measure, save all the below measurements data as TXT file to any
monitor and display the associated graphs with the measured data.

0 Uniformity

o0 White Balance

o Gamma

o Color Space
1) Target

Select the items you need to measure from the list shown.

teazure Target

Gamma Color Color Temperature [ ] Liniformity

Gamma: Measure gamma of the panel 0-256 steps

Color: Measure the color space for White, Black, Red, Green & Blue o the ¢ Select the items you
need to measure from the list shown.

Gamma: Measure the color temperature at 3200K, 4500K, 6500K, 9300K and 11000K.

16
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Uniformity: Measure panel uniformity.

2) Color Space

Select the required color space you need to measure. Select all only when measuring a PRM-3G

monitor.

Color Space

M ative

3) Measure

BT.709 SMFTE-C

EEU

MTSC D-Cinema

Select measure when you want to start the measuring process.

4) Report Window

The measured values will be displayed in this area as shown below

Index

Gamma
Black
'w'hite
Red
Green
Blue
3200k,
5400k
BA00E.
9300k
11000k
E

LT

CT

R-T
L+
R-b
L-E

(]

R-B

Data
r=218

00003 w: 00003 Lw 10700 T: 0 A0,
w0.3130 p0.3280 Lyw: 107.00 T: G500 Aury...
w6280 03390 Ly: 2660 T: Oduwwd..
w0.2830 w0B020 Lyw: F1.30T: OAuwwd. .
w0 1470 w0 0BE0Ly: 825 T: Odwe0..
w4240 w:0.4000 Lw:113.00 T: 3190 A,
#:0.3350 03480 Lyw:109.00 T: 5390 A,
w03130 9003280 Lw107.00 T: 6500 Auy...
w0.2840 w0.2970 Ly 105.00 T: 9240 fure...
w0.2740 0. 2850 Lw:105.00 T:11180 ...
w0.3130 10,3280 Ly 107.00 T: G500 Aury...

3

5) Clear Report

Select this button to clear the measured values from the report window.

17
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6) Save Report

- Save the measured values to Txt file. As shown below

7 DAOM-011° - Nozepad - = 0

Fil= Edit Furral Wiew Help
Moritor ID @ D48M-9111
Measire dsta

ColorSpacs : Nalive
Gamns  ¥= 2,18

Black x:8.2198 v:8.3295 |v: 8.87 T: ]
Whitc  x:@.3121 ¥:@.3286 Lv: 99.66 T: 6538
Red Mi€.6383 ¥:8.3362 Lv: 23.76 T: 1l@47
Gresn ®:B. 2785 y:0.6077 Lv: 67.41 T: 5]
Biue Wil 1AL yrHOBAEE lu: Lo47 | B
Yellrw wcb ATHT wiB WHES T 9/ B0 o §955
Mag=rta x:8.3234 »:0.1576 Lv: 23,17 T: 1]
Cyan 2B T8 ¢:8.3493 Lu: FAIT T: a
32eck  w:8.4215 v:@.3972 Ly: 89.34 T: 3220
SAezk  x:8.3349 ¥:10.3125 Lv:108.490 T: 53115
6562k  wi8.3120 y:@.3285 Lv: 99.83 T: 6545
9382k WiE.28BL8 v:0.2920 Lv:193.81 T: 9359
1lggCk  #:E.2752 v:8.2820 Lv:103.45 T:11@95

Caliktaraticn R3E galn data

32082k R:355, € 3, B: 72
4362k R:255, C B:l22
LAHEK HrUAD Hitny
BUHEK PR, - 1744
PO 1DURE, BIElA U195
9382k R:-218, £:215, B:1@5
11@2EK R:312, 0215, B:21”

BacklLight : 48

7) Position

- To change probe position manually when measuring the uniformity. Once position is selected you
SHOULD select measure button to restart the measurement process.

8) Graph

- The measure data will be displayed in the graph section and you can select from the below
options

Y intensity vs video level w

¥ Ymax vs Video Level
CIE chart{xy Plot)
CIE chartiu’v' Plat)

18
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1- Y intensity vs video level

1350

a7

Lv

65

3z

L=

T
Lo L b B

n 51 127 191
Video Level

3-CIE chart (xy Plot)

255

uy
| 520

08|
o

06
500 |
05|
Y
04| B

2-Y/Ymax vs Video Level

0s

0s

0.3

i

o=

fov

63 127 191 255
Video Level

4-CIE chart(u'v' plot)

- Graphs 1 & 2 above are displayed when the Gamma is measured. When Target Gamma is
selected to 2.2, the blue line represents the 2.2 Gamma level and the red line represents the
actual measured Gamma level. When the blue & red lines are matched then the measured
monitor Gamma level is correct and set to 2.2.

- Graphs 3 & 4 above are displayed when the color space & color temperature been measured.

Target and Tolerance Values

- This tool is set to the default color calibration target and tolerance values as shown below.

1- Gamma: White 2.20+/-0.02 or 2.35+/-0.02

19
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2- Color temperature target levels

Color Temperature X y u v
3200K 0.4234 0.3990 0.2440 0.5173
5400K 0.3348 0.3430 0.2077 0.4789
6500K 0.3128 0.3290 0.1979 0.4683
9300K 0.2849 0.2932 0.1915 0.4436
3- Color Temperature tolerance
X y u v Y (%)
+0.005 +0.005 0.006 +10

4- Luminance: 100 cd+/- 2

5-  Uniformity: 10%

20
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