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HDMI Handshaking

When SP3 selects HDMI input port as its audio signal source, it acts as an HDMI repeater, placed in between HDMI signal source (DVD player, BD player etc) and HDMI signal “sink” (TV screen, TV projector etc).   Every class of the devices on the HDMI chain has to respond to the HDMI handshake procedure, initiated by the signal source, that is by a player.     The handshake is initiated normally on power up, on disk reinsertions, or on other events.   In order to make the initial handshake proceed optimally, the HDMI devices should preferably be powered up beginning with the “sink” (TV screen), then the repeater (SP3) then the player.   That way the main signal source will be immediately able to poll (handshake) the rest of the HDMI chain  which will already be powered up and ready to respond.

Using more than 1 HDMI sources  (players)
If two HDMI sources are connected to SP3 HDMI inputs, then SP3 will select only one link at a time, leaving the other link “dead ended”.  This may break the established handshake status between the player that is not currently active, and the TV screen resulting in a possible change of the player output signal format.  This behaviour is strongly player-dependent and copy-protection dependent on the media being played.  Some DVD or BD players maintain the last signal sample rate and format that was played previously to an interruption (or disconnect)
 , some other players tend to immediately downgrade the output stream from multichannel audio to stereo or from encoded streams such as DTS or Dolby Digital to PCM.  Some players may also downgrade the sample rate of audio and downgrade the video resolution.  

This may cause various artefacts or somewhat unpredictable behaviour (loss of audio etc)  when switching away from one HDMI source to another source and then back. If  the drive switched the format while being disconnected and would not restore the previous one, then pressing HDMI button again to switch it off to analog
 and then on again may force the drive to re-handshake and restore the original.  

If that does not restore the correct HDMI status then reinserting the disk or re-powering the player may be necessary.  

Selecting HDMI inputs on SP3
Normally, HDMI inputs are associated with the corresponding source selector buttons on the front panel, from left to right.  DVD button is associated with HDMI input1, CBL/SAT button with HDMI 2, ... BAL-2 with HDMI 8.   For each of the first 8 source selector buttons there are 3 alternative inputs sockets to chose from: DIGITAL
, HDMI or analog
.    Selecting of a different source button causes the previous HDMI input to be disabled and the new associated HDMI input to be automatically selected and enabled for video and audio pass-through on that input
, even if the HDMI button is not selected.   If the new HDMI input is selected then the video is passed-though while audio is intercepted by the SP3.  This behaviour can be modified in the firmware revision 2012.08 or later, with the introduction of HDMI INPUT STICKY option in MISCELLANEOUS menu
.  When the "STICKY" selection is made then the last selected HDMI input remains selected and active even after switching to a different source, for as long as the new source selection does not select HDMI explicitly. It persists through power downs.  It allows displaying video image from one source player, while playing audio from another.  
HDMI multi-channel 7.1, 5.1 or two-channel formats.
The signal source determines the channel format.  If the number of channels being played  is not as expected, for example 2 instead of  5.1 or 7.1 then the SP3 and the player may have to re-handshake the communication protocol through HDMI in order to reset the proper status.  Certain media (DVD, BD)  revert to a 2 channel audio format during menus and then switch to multichannel when playing a selected contents.  Some media contents may be originally recorded as 2 audio channels, in this case one can use the surround synthesis
 feature in the SP3 to re-create 5.1 or 7.1, for example select Dolby Prologic IIx Movie etc .
A player (the HDMI "source") will communicate ("handshake") with the SP3 (the "repeater") and the TV screen (the HDMI "sink"), trying to set itself up to output the highest resolution (video) and the highest number of audio channels that the SP3 declares as available, and the highest sample rate
 that is available in the media being played, still supported by both the SP3 and a TV screen further down the HDMI device chain.    This is determined by the maximum capability of the SP3 (Video up to 1080p, 3D, color depth 36, audio 7.1 channels up to 192kHz sample rate).  In some cases very long HDMI cables (i.e 10m) become the limiting factor preventing establishment of the highest possible video mode.  In such cases the source device will often negotiate a lower video or audio resolution format than the one that is possible over a shorter or a higher quality cable
.

Because the source-repeater-sink setup is capable of dynamically configuring itself over HDMI as a whole, it may result in very different behavior than if the same devices were connected using a different method, for example video through DVI and audio through SPDIF, Toslink or analog RCA.
In addition, Dolby Digital streams may carry more than one "presentation" embedded in the same bit stream.  For example, a Dolby THD stream with both 2.0 and 5.1 presentations embedded will switch to a 2 channel presentation when the Stereo button is pressed and will automatically switch back to 5.1 when Stereo s deselected.   This will be reflected in the "IN:" line switching between 2/0 and 5.1 display without needing to re-handshake and the actual bit-stream is still the same.   DTS or PCM formats do not  exhibit this behavior and changing of the channel format requires an intervention in the player and/or a re-handshake.
PCM versus “bitstream” 
Most DVD and Blue-ray players can be configured to output the audio contents either as PCM (or “Linear PCM”) or as a “bitstream”.   The former option makes the player decode and covert the media format to an uncompressed PCM format (which is the most compatible with all devices).  The latter option causes the player to transmit the digital contents of the media “as-is” i the raw bit format, unconverted, downstream to the repeater (SP3) and to the sink (TV).  The “bitstream” option relies on the audio decoding being performed in the SP3, and typically ensures the highest quality.    SP3 is capable of decoding virtually all common digital audio format including the latest lossless formats such as DTS HD Master Audio and Dolby TrueHD, thus it is recommended to use “bitstream” player setting wherever possible.  

Note: some Blue-Ray players tend to block Bitstream selection, performing automatic conversion to PCM, if  the  Secondary Audio Output option is enabled! 
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� As long as the disk is in.


� HDMI button toggles between HDMI active and Analog mode, while the actual HDMI chain link from the source to the TV screen remains unbroken.  As long as the main source selection remains unchanged.  This feature allows passing the video signal through HDMI while using analog for audio.   At the same time since the HDMI chain remains unbroken while toggling the HDMI active on/off , it allows the player to re-handshake with the TV screen re-establishing the original channel format.


� Pressing DIGITAL button selects one of the following seven digital inputs: SPDIF1,2,3,4 or Toslink 1,2 or 3.  The specific assignment determining which of the seven inputs is used, can be configured in the SYSTEM SETUP-->DIGITAL SOURCES submenu..


� Analog inputs are selected when neither DIGITAL nor HDMI LED are lit.  Analog input has two modes of operation: normal when the signal goes through A/D, DSP and D/A with all the surround processing available, and 2 channel bypass mode selected by  2 CH.BYPASS button,  when the signal bypasses the digitization stage, while only going through analog  the volume control stage.


� Video passes through from one selected HDMI inputs 1 to 8 to both HDMI output sockets 1 and 2, operating in-parallel.  It is possible to drive two TV screens simultaneously.


� The screen is locked, to unlock it scroll down to the 3-rd MISC screen down from the top and press ZONE,DVD and TAPE buttons in a sequence in this order. 


� This is often referred to under the term “re-creation” mode that is creating the extra audio channels out of the stereo feed.  Use surround left and right arrow keys to select among several surround modes.   Those selections are not applicable when the original content is 7.1, and only a limited selection is applicable with the original 5.1 stream when 7.1 has to be synthesized  out of the 5.1. 


� Sample rate or “frame” rate (in this case “frame” and “sample” are synonyms)  is the frequency of the digital data frames.  For example 44.1kHz is the repetition frequency of the whole data frames transmitted from a standard Compact Disk (CD).  One data frame is 16 to 24bits of digital data.  Typical sample or frame rates are 44.1kHz (CD), 48kHz (DVD), 88.2kHz (SACD), 96kHz (high end digital sources), 176.4kHz, 192kHz – future very high resolution audio sources.   Frame rate shouldn’t be confused with the bit clock rate which the clock frequency of the bits within each data frame.  For example, for CD disk the bit clock is 2.822MHz.


� This is a part of the HDMI adaptive filter configuration feature.   The sink measures the electrical quality of the cable during handshake and can block transmission that is exceeding a capacity of the cable, forcing the source to downgrade the stream to a lower resolution settings.  
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