SP3 – HDMI Notes (5)
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Bryston Ltd.
Existing SP3 HDMI (HSR8-3D) specs:


TMDS clock up to 225MHz (default is 200MHz) 


1080p at 50/60Hz frame rate, 4:4:4 c.s.
  (10, 8 bit color depths)

 and 4:2:2 c.s. (12 bit color but color resolution decimated)


1080p at 24/25/30Hz frame rate, 4:4:4 (12, 10, 8 bit color

 depths
 ) and 4:2:2 c.s. (12 bit color but color resolution decimated)

 
1080i, 720p and lesser formats playable with no restrictions

HDMI board video specs (HSR82, as of 2014):


 TMDS clock up to 300MHz

 
4K (3840x2160) at 50/60Hz frame rate, 4:2:0 c.s. only


 (8 bit color but color resolution decimated)

 
4K (3840x2160) at 24/25/30Hz frame rate, 4:4:4 c.s. (8 bit color

 depth) and 4:2:2 c.s. (12 bit color but color resolution decimated)

 
1080p, 1080i, 720p and lesser formats, 4:4:4 (12, 10, 8 bit color

 depths) and 4:2:2 c.s. (12 bit color but color resolution decimated)


Notes:

Chroma Subsampling mode  4:4:4 is commonly used with 1080p and 1080i.  Also,  Deep Color implies 4:4:4 chroma subsampling with 1080p and 1080i. Note that 4:2:2 is also 12 bit color deep - but the color resolution has been reduced (decimated).

New HDMI board won't be supporting 4:2:0 at anything other than 4K (no lesser resolutions). There is really no need to do that.   (4:2:0 is only available as an option in HDMI 2.0, so HSR8-3D cannot support it) .
HSR82.2 (HSR82P)

The current (2015) HDMI board used in the SP3,  model HSR-82.2 has 8 inputs and 2 outputs.  It is a 300 MHz transceiver-based switcher repeater that

 supports: 

-4K-24/30 Hz at 4.4.4, 8-Bit, BT.709;

-4K-24/30 Hz at 4.2.2, 10-12 Bit, BT 709;

-4K-50/60 Hz at 4.2.0, 8-Bit, BT 709.

(On all 8 HDMI inputs).

Seven out of 8 inputs support copy protection standard HDCP 2.0 and one of them (#8) supports HDCP2.2  

HDMI Limitation factors.

The real limitation of the video channel is the HDMI clock speed, the so-called "TMDS Clock" in MHz, for example  200MHz or 225MHz (currently used HDMI boards in the SP3), 300MHz (new HDMI) or 600MHz (future HDMI 2.0 boards, not yet  available).  The speed of TMDS clock presents the biggest single challenge for the data transmission along the HDMI cables, especially long cables.
The TMDS Clock required is a function of several video parameters related to picture resolution, not just  one:

a) Image pixel resolution
, for example 4K =  3840 pixels by 2160 pixels (4K Ultra HD), 1920 pixels in width and 1080 pixels in height,  or 1280 px × 720 px (720p). Transmitting at 4K would thus require 4 times the TMDS clock versus 1080p if other parameters were the same.

b) Frame refresh rate, for example 30 frames per second or 60 frames per second (sometimes we write it in Hz units, for example 30Hz etc).  Transmitting at 30Hz frame rate requires 1/2 of the TMDS clock as opposed to the 60Hz, and transmitting at 120Hz (used in 3D formats) requires twice the TMDS clock rate.

c)  Line interlacing scheme, for example 1080i interlaces two consecutive lines between two consecutive frames, thus saving on the information bandwidth by a half requiring 1/2 of the TMDS clock as compared with the non-interleaved 1080p format.  (Interlacing may create some artifacts for fast moving features on an image).

d) Color bit depth.  Each color pixel information is recorded as an 8-bit , 10-bit or 12-bit value (10 and 12-bit depts is referred to as "Deep Color"), or 16-bit color (future).  Obviously the more bits per color, the higher the TMDS clock must be to transmit this information within a given time.

e) Color Gamut/Color Space "xv.YCC"   - this refers to an ability to reproduce colors that are beyond the usual encoding range.  It does not require extra TMDS clock at present but in the future it may, depending also on the point (d) above.  This is being referred to  as BT.709 standard versus the future standard BT.2020.

f) Chroma Subsampling.  This applies to designations like 4:4:4, meaning that for every 4 luminance pixels there is 4 color pixels in the first line and 4 in the line immediately below.   4:4:4 means that the number of the chroma pixels for each color is as high and equal to the luminance pixels, which is the highest possible for a given transmission format.   4:2:2 means that the number of chroma pixels is one half of the number of luminance pixels, thus reducing the required TMDS clock by a factor of 0.6 
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� c.s. stands for Chroma Subsampling (http://en.wikipedia.org/wiki/Chroma_subsampling )


� *) 8/10/12-bit color depth is sometimes written as 24/30/36-bit color bit length, due to 3 colors.  10 and 12 bit color is referred to as "DeepColor".


� Will require firmware update (222A)





�   This refers to the "luminance" or "black-and-white" resolution. An image is a superposition of a black-and-white information and the color information.  Usually the color resolution can be or is lower than the luminance resolution (for example in 4:2:0), but it can also be  the same (for example in 4:4:4), see (f).
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