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Proposal to use HDMI to distribute clocks in AIDA.
The object is to define an interface to distribute a 200Mhz clock to all the electronics in the AIDA data acquisition with minimal ( to be specified ) jitter and skew. Further to beable to achieve this with as small a connector as possible.
The signals required to be distributed in a STAR topology from a master clock are Clock and Sync. A return path for Sync will provide system structural integrity checking and allow module to module skew to be minimised. This should be carried over a single cable link. 
The proposal is to implement the link using the commercially available HDMI standard currently used for High Definition display systems in home televisions and Office based PCs.
HDMI is a high-speed, serial, digital signaling system that is designed to transport extremely large amounts of digital data over a long cable length with very high accuracy and reliability. The standardincorporates a number of innovative technologies to make this possible using low cost semiconductors and copper cables.

Specifically, HDMI uses Transition Minimized Differential Signaling (TMDS.). TMDS is a technology optimized for robust digital data transmission while minimizing electromagnetic interference (EMI). For more information about HDMI cables and connectors refer to Appendix A at the end of this document.
The HDMI defines two connector sizes, 19 pin and 29 pin. The 19 pin will be investigated first.

There are 4 shielded differential pairs in the HDMI 19pin cables and 7 pins specified for logic and low current power. AIDA requires three pairs for the clock system and a pair for returning a fast trigger. The remaining pins will be used for power and a system wide reset. The cables and connectors can work with 1A per connection so the proposal is for 24volts at 3A using 6 connections. Maximum power is 72Watts. The predicted power required for AIDA is 50W. 
The suggested allocation of the connections is given in the following table.

	HDMI Signal
	Pin
	AIDA signal
	Direction

	TMDS Data 2+
	1
	Clock+
	To FEE

	TMDS Data 2 shield
	2
	Clock shield
	To FEE

	TMDS Data 2-
	3
	Clock-
	To FEE

	TMDS Data 1+
	4
	Sync+
	To FEE

	TMDS Data 1 shield
	5
	Sync shield
	To FEE

	TMDS Data 1-
	6
	Sync-
	To FEE

	TMDS Data 0+
	7
	Sync Return+
	From FEE

	TMDS Data 0 shield
	8
	Sync Return shield
	From FEE

	TMDS Data 0-
	9
	Sync Return-
	From FEE

	TMDS Clock+
	10
	Trigger+
	From FEE

	TMDS Clock shield
	11
	Trigger shield
	From FEE

	TMDS Clock-
	12
	Trigger-
	From FEE

	CEC
	13
	FEE reset
	To FEE

	No connect
	14
	+24v Power
	

	DDC clock
	15
	+24v Power
	

	DDC Data
	16
	+24v Power
	

	Ground
	17
	Power Ground
	

	+5v Power
	18
	Power Ground
	

	Hot plug detect
	19
	Power Ground
	

	SHELL
	20
	SHELL
	


The differential signals will use the LVDS signalling standard. The cable and connectors are 100ohm transmission lines and this is fine for LVDS. 

This topology requires the design and manufacture of a module to be the centre of the Star network. This module will be able to cascade the logic signals but not the power. Power supply will be external to the module. The module will be able to source the timing signals if required.

The specification for the Star centre module will be developed soon.

Appendix A – HDMI information extracted from web documents
HDMI TECHNICAL DETAILS

At its heart, HDMI is a high-speed, serial, digital signaling system that is designed to transport extremely large amounts of digital data over a long cable length with very high accuracy and reliability. The standard incorporates a number of innovative technologies to make this possible using low cost semiconductors and copper cables.

Specifically, HDMI uses Transition Minimized Differential Signaling (TMDS.). TMDS is a technology optimized for robust digital data transmission while minimizing electromagnetic interference (EMI). 

Normally, when data is sent at very high speeds, the process of sending the data becomes increasing difficult to accurately and reliably recover. Other factors, such as longer cable lengths, place an increasing challenge on the task of robust data transmission. TMDS features a number of techniques that elegantly resolve these typical data communications issues so that the receiving device can reconstruct the exact data bits sent by the source device.

Like HDMI, many types of digital interfaces, including USB, use differential signaling.

This technology works by using two wires to carry a signal and an inverse of the signal simultaneously. At the receiving end, the device measures the difference between these two signals. This is done to help compensate for any interference that may have impacted the signal between the source and receiving devices (sometimes referred to as source and sink). In TMDS, a transmitting device also looks at the signal being sent and encodes it to reduce the number of transitions between ones and zeros (which is all a digital signal is made up of). As it encodes the signal, it marks whether and what type of transition reduction, or minimalization, has been done. The receiving device decodes this simplified data and recreates the original digital signal. One benefit of doing this is to enable the receiving device to clearly demarcate where each byte of data starts and ends, thereby ensuring proper reception of the signal. This unique encoding and serialization technique in TMDS is what enables HDMI to achieve data rates that far exceed other differential signaling technologies (25 times greater data bandwidth than USB 2.0, for example).
With HDMI 1.3, a number of other techniques were added to support the move from 165MHz (4.95Gbps) to 340MHz (10.2Gbps) data rates. Specifically, source preemphasis

and receiver cable equalization compensate for the impact that copper cabling has on the signal by amplifying certain portions of the signal and specifying the amount of signal that has to be at the receiver. Source pre-emphasis essentially amplifies the first part of the first bit that occurs during a transition from a digital 1 to a digital 0 (or vice versa) to make it more noticeable on the receiving device. Finally, source termination, like the old days of SCSI termination, ensures that bits which would otherwise be reflected back onto the wire (a naturally occurring phenomenon in high-speed digital data transfers when the impedance of the source and sink are different) are swallowed. These innovative techniques significantly enhance the HDMI signal’s reliability and the capability to drive much longer cable lengths.

T h e HD M I P l u g

As illustrated in Figure 2 below, an HDMI connector contains 19 pins, which include:

TMDS data channels (6 pins): these carry the digital data representing audio and video. Video data are always sent in an uncompressed format and includes horizontal and vertical blanking intervals. Audio data, which can consist of any compressed, non-compressed, PCM, single or multi-channel formats (including the new DTS-HD Master Audio and Dolby TrueHD formats for blue laser DVDs), fit into the video blanking intervals and are sent as HDMI packets.

TMDS clock channel (2 pins): this is a reference clock signal that enables the receiving device to robustly recover the data stream.

Consumer Electronics Control (CEC) (1 pin): this is an optional feature in HDMI devices. It is a dedicated control bus that enables devices to automatically control other attached devices. See detailed description of CEC below.

Display Data Channel (DDC) (1 pin): this is an I2C bus that is used for devices to convey their capability information to other devices, and is also used for HDCP authentication and encryption.

+5V power (1 pin): supplies low current, +5V DC power for the purpose of reading the EDID ROM contained in the display.

Hot Plug Detect (1 pin): a signal intended to convey to the source that a "hot plug" event has occurred (such as a cable that has been unplugged), which typically results in the source re-initializing the HDMI link.

TMDS Shield Lines (4 pins . designated in yellow): Each of the four TMDS channels is carried in the cable with a shielded twisted pair of wires. The shields, used to minimize cross-talk and EMI emissions, are attached to ground at both ends of the cable.

CEC/DDC Ground (1 pin): Used for the current return for all non-TMDS signals.
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