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Disclaimer:  A calibrated display takes some time to get used to.  At first, it will look darker and less 

exciting if you have been using any of the factory preset picture modes.  I encourage you to be patient 

and allow yourself to get used to the picture before you return to the factory default settings, or settings 

you have configured by eye. 

Tools:  The calibration software used was “CalMan Basic for Home Video” version 5.6.1, running on a 

Windows 10 laptop.  The colorimeter used was a X-Rite i!Display OEM.  Both are available for purchase 

from SpectraCal as a bundle for $399 (link).  Test patterns were played on an Oppo UDP-203 in both 

1080p and up-scaled 2160p from the Spears&Munsil “HD Benchmark3D Disk 2nd Edition” (Blu-ray), 

available for purchase from Oppo for $29.97 (link).  The S&M test disk is highly recommended because 

of its ease of navigation, which for video test patterns is optimized for CalMan, and for its wealth of 

other tests, including one of the only disks with 3D test and demonstration materials. 

Notes on 1080p vs. 2160p (4K): 

Measurements were made with both resolutions to see if any differences were present.  The results 

indicated minor differences in the Advanced Color Temperature (White Balance) settings.  Since White 

Balance settings are stored in the display’s “Color Temperature” memory (e.g. Expert1, Expert2, etc.), 

the different White Balance settings for 1080p and 2160p were stored in Expert1 and Expert2 Color 

Temperature memories, respectively. 

Specific Settings Information: 

Picture Mode 
Several picture modes were tested, including “Custom”, “Standard”, and “Cinema Pro”.  Each mode was 

configured with the same settings, and then subjected to extended viewing tests as well as CalMan 

measurements. 

Of the three modes listed above, I found no differences in measurements, so any of the settings can be 

used as a starting point.  Use different picture modes to store different settings.  For example, one mode 

may have motion control settings on, while another has the motion control settings off, allowing for a 

quick switch depending on the content. 

  

http://calman.spectracal.com/store/p55/CalMAN_Basic_with_X-Rite_OEM_i1Display.html
https://www.oppodigital.com/blu-ray-benchmark/
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During calibration and testing, the following subjective assessments of PQ were made: 

 

 

Brightness 
Brightness is measured using the CalMan “Dynamic Range” measurement.  The measurement is in foot-

lamberts (fl), and is referred often as the “Luminance” of the display.  On prior displays, the target for 

Luminance has been 40.  On the 940D, a higher value of 65, produced by a Brightness setting of 35 and a 

Contrast setting of 90, is more pleasing.  Here are the various Luminance values for selected Brightness 

settings (note that measured Luminance varies with the Contrast setting as well): 
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Color 
The Color setting would normally be determined using the Color test screen on the S&M disk.  On that 

test, the instructions state to select a blue filter that results in the bars on the left side of the test screen 

to turn black (filter choices are 1x, 2x, and 3x).  Unfortunately, for some unknown reason, the bars on 

Sony displays do not turn black, so the blue filter approach will not work. 

Based on an AVS post titled “Basic Guide to Color Calibration…”, authored by Tom Huffman, a respected 

ISF calibrator from Springfield, Mo., the following procedure is recommended as an alternative: 

1. Measure Luminance of a 75% white pattern. 

2. Multiply the Luminance value by .21. 

3. Display a 75% red pattern. 

4. Adjust the Color setting while displaying the red pattern until it measures a Luminance equal to 

the .21 value. 

  

http://www.avsforum.com/forum/139-display-calibration/852536-basic-guide-color-calibration-using-cms-updated-enhanced.html
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Color temperature 
There are several color temperature settings on this display.  Using the CalMan Color Temperature 

measurement screen, the only setting that comes close to the industry standard target of 6500 Kelvin is 

the “Expert 1” setting, using out-of-the-box values. 

 

Other values for different Color Temperature setting are: 

 

Note:  The factory default settings for each of the color temperatures can be manually changed.  For 

example, “Expert2” were changed to reflect White Balance settings for 2160p (4K) signals.  (See 

comments earlier in this document.)  In other words, consider the color temperatures as memory 

locations for different White Balance settings as required. 
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Gamma 
Two gamma options are available, a gamma of 2.2 (setting=0), and a gamma of 2.4 (setting -2).  The 

published display settings show values for 2.4.  Gamma 2.2 produces a slightly brighter image. 

Gamma tracking is measured by the CalMan “Multipoint Grayscale & Gamma” measurement, shown 

below for gamma 2.4.  You look for several things in this measurement:  gamma score (2.26) and how 

close is it to the 2.4 target; a low Average deltaE; and good RGB balance.  In the test below, the results 

are quite good. 
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Advanced Color Temperature 
There are two sections to the Advance Color Temperature section, “Basic” and Multi Point (10P).  The 

former is a 2-point white balance set of controls, while the latter is a 10-point set.  As of November, the 

10-point settings were used as well, resulting in finer control of the DeltaE 2000 results shown in the 

Multipoint Grayscale screenshot posted previously. 

The 2-point controls are divided into two sets consisting of three settings for each of the RBG colors, 

gain settings and bias settings.  For anyone using CalMan, the bias settings are adjusted using a 30% 

white pattern, and the gain settings are adjusted using an 80% white pattern.  The objective of the 

settings adjustment is to align the color bars so that they are as close as possible to the same height, 

while minimizing the DeltaE 2000 value, as shown below. 

 

 

These results are quite good, and show a significant improvement over the values associated with the 

factory default settings. 
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After the 2-point settings have been dialed in, the “Multi-point Grayscale and Gamma” measurements 

are taken, with results shown in the previous screen shot that was used to show gamma results.  On the 

left side of this measurement screen is the “DeltaE 2000” results, which shows the 10-point White 

Balance measurements labeled 10 through 100 (i.e. 10%-100%).  In the 940D recommended settings file, 

there are RGB settings for each of these 10-point measurements.  The horizontal length of each of the 

ten bars in the DeltaE 2000 is adjusted to minimum value by using the RGB values in the recommended 

settings. 
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Color Accuracy 
Color accuracy is measured using the CalMan “Adjust CMS” measurement, shown below. 

On a perfectly-calibrated CMS, each dot would be centered in the box.  While the dots shown below are 

in some cases slightly outside the box, the results are good, and are certainly better than the factory 

default settings.  
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Sharpness 
Sharpness is measured by displaying the Sharpness pattern from the S&M disk.  Adjust the display’s 

sharpness control to 100, and note the artifacts on the black lines on the sharpness pattern (distinct 

white outlines).  Gradually reduce the sharpness control, closely observing the artifacts, until they are no 

longer visible.  This occurred at a setting of 50-55. 

Other Notes/Comments: 
All measurements shown in the document were made using the published display settings (link in my 

sig).  Changing any of the settings may result in performance that no longer matches the measurements.  

To assess changes, consider learning how to calibrate the display yourself. 

The specific products mentioned in this document represent leading products in the amateur calibration 

space.  The author has no affiliation with any of the companies which have been recommended.   

You have several choices: 

- Adjust settings yourself visually (least accurate) 

- Follow the recommendations from other users/amateur calibrators (better) 

- Get a professional calibration (very good, but expensive) 

- Purchase the software and hardware and learn how to perform an amateur calibration yourself 

(very good, least expensive, most satisfying, and repeatable) 

Of the four choices, the last one is the most satisfying.  You can purchase the tools for less than the cost 

of a single professional calibration.  Once you master the process, the tools can be used repeatedly, on 

this display and others. 

 

 

 

 

Comments and corrections to this document should be addressed to AustinJerry@AVSForum.com. 
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