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Introduction

PI3HDX414 HDMI1.4b re-driver and splitter can be employed in source as well as sink applications. This user manual describes the components and the usage of PI3HDX414 Demo Board Rev.A.

1 Overview
Figure 1 is the block diagram of Pericom PI3HDX414 demo board and figure 2 shows the demo board layout. One HDMI plug connector (J101) on PI3HDX414 demo board is used for plugging a source device, such as a motherboard. An HDMI cable can be connected between an HDMI receptacle connector (J102/3/4/5) on the demo board and a sink device, such as an HDMI monitor. In splitter application, up to four sink devices can be connected. Switches SW101-2 are used to control the output configurations of PI3HDX414.

PI3USB14-A is used to select desired SCL and SDA signals among four sink devices. If splitter feature of PI3HDX414 is evaluated, user can choose to connect SCL/SDA to EEPROM at reference U103, instead, after loading an EDID content into the EEPROM.
+5V can be employed to the demo board via a mini USB female connector (J106) and/or the source device provided that header pin JP103 is shorted. This +5V is to power up the on-board EEPROM and pull the pull-up resistors of DDC paths to 5V. +3.3V for the powers of PI3HDX414 and PI3USB14-A is employed via header pin JP104.


[image: image1]
Figure 1: Block Diagram of PI3HDX414 Demo Board Rev.A
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Figure 2: Layout of PI3HDX414 Demo Board Rev.A
2 Quick Start
To start-up the PI3HDX414 demo board rev.A, complete the following steps:

1. Short header pins JP103 to allow 5V from the source device employing to the demo board;

2. Short header pins JP106-7 to allow reading the EDID content from the selected port;
3. Short pins 1 and 16 of switch SW101 to enable pin control mode;
4. Keep pins 2 and 15 of switch SW101 open to enable output termination;

5. Short pins 4 and 13, and pins 6 and 11 of switch SW101 to set equalization to 5dB; leave pins 3 and 14, and pins 5 and 12 open;
6. Short pins 3 and 14, and pins 4 and 13 of SW102 to set swing to 500mV;

7. Short pins 2 and 15 of switch SW102 and leave pins 1 and 16 open to set pre-emphasis to 2.5dB;
8. Leave pins 5 and 12 of switch SW102 open to enable splitter mode;
9. Short pins 6 and 11, and pins 7 and 10 of switch SW102 to select output port 1 as the primary port;

10. Leave pins 8 and 9 of switch SW102 open to enable PI3HDX414; 

11. Supply 3.3V to header JP104 with JP105 as the ground reference;
12. Connect a USB adaptor to J106 to supply 5V to the demo board;
13. Connect a source device, e.g. motherboard, to HDMI input connector at J101;
14. Connect sink device(s), e.g. HDMI monitor, to HDMI output connector(s) at J102-5.
3 Circuit Description
3.1 Mode Selection

Output configurations of PI3HDX414 can be set via I2C or pin control mode. MS pin is used to select between these two modes.
	MS
	Control Mode

	0
	Pin Control Mode

	1
	I2C Control Mode


Table 1: Mode Selection of PI3HDX414 Demo Board Rev.A
3.2 I2C Address and I2C Bus
If I2C control mode is selected via MS pin, pins 58-61 of PI3HDX414 are used as I2C address bits, and pins 1 and 2 are used for transmitting SCL and SDA, respectively. External pull-ups may be required for SCL_CTL and SDA_CTL pins when reading/writing I2C. Pull-ups for SCL_CTL and SDA_CTL can be enabled via switch SW101 by shorting pins 3 and 14, and pins 5 and 12, respectively. Pins 4 and 13, and pins 6 and 11 of switch SW101 should be open in this case.
3.3 Equalization Setting

PI3HDX414 offers various equalization settings from 2.5dB up to 20dB for serving both source and sink applications. Settings below are for references. The settings can be adjusted using switch SW101 on the demo board in pin control mode or selected via I2C control mode.
	EQ2
	EQ1
	Equalization
	Input FR4 Trace
	Input HDMI Cable

	0
	M
	2.5 dB
	2 – 8”
	0 – 7m

	0
	0
	5 dB
	
	

	M
	0
	7.5 dB
	5 – 40”
	5 – 15m

	0
	1
	10 dB
	
	

	M
	M
	12.5 dB
	
	

	1
	0
	15 dB
	30” or above
	10m or above

	1
	M
	17.5 dB
	
	

	1
	1
	20 dB
	
	


Table 2: EQ Setting of PI3HDX414 Demo Board Rev.A
3.4 Swing and Pre-emphasis Settings

Swing and pre-emphasis settings of PI3HDX414 are designated for fulfilling source eye diagram requirement specified in HDMI specification as well as for transmitting long output trace in sink application. The settings can be selected via switch SW102 on the demo board for pin control mode or set via I2C control mode.
	SW2
	SW1
	EMP2
	EMP1
	Swing
	Pre-emphasis

	0
	0
	0
	0
	500 mV
	0 dB

	0
	0
	0
	1
	500 mV
	1.5 dB

	0
	0
	1
	0
	500 mV
	2.5 dB

	0
	0
	1
	1
	500 mV
	3.5 dB

	0
	1
	0
	0
	450 mV
	0 dB

	0
	1
	0
	1
	450 mV
	1.5 dB

	0
	1
	1
	0
	450 mV
	2.5 dB

	0
	1
	1
	1
	450 mV
	3.5 dB

	1
	0
	0
	0
	550 mV
	0 dB

	1
	0
	0
	1
	550 mV
	1.5 dB

	1
	0
	1
	0
	550 mV
	2.5 dB

	1
	0
	1
	1
	550 mV
	3.5 dB

	1
	1
	0
	0
	600 mV
	0 dB

	1
	1
	0
	1
	600 mV
	1.5 dB

	1
	1
	1
	0
	600 mV
	2.5 dB

	1
	1
	1
	1
	600 mV
	3.5 dB


Table 3: Swing and Pre-emphasis Settings of PI3HDX414 Demo Board Rev.A
3.5 Source Termination Setting

Source termination embedded in PI3HDX414 is used to minimize the reflection due to any impedance mismatch before PI3HDX414. For any transmission higher than 2.2Gbps, source termination is highly recommended.
	ROUT_SEL
	Pins 2 and 15 of SW101
	Source Termination

	0
	Short
	Disabled

	1
	Open
	Enabled


Table 4: Source Termination Setting of PI3HDX414 Demo Board Rev.A
3.6 Splitter Enable
PI3HDX414 has the ability to split the signals from one input port into four output ports. It also offers de-multiplexing feature. To enable splitter mode, DR pin is set.
	DR
	Pins 5 and 12 of SW102
	Splitter Mode

	0
	Short
	Disabled

	1
	Open
	Enabled


Table 5: Splitter Enable of PI3HDX414 Demo Board Rev.A
3.7 Port Selection

Although splitter mode is enabled, SEL[2:1] pins of PI3HDX414 are still active to select a primary output port in pin control mode. S[1:0] pins of PI3USB14-A are in synchronized with the SEL[2:1] pins of PI3HDX414. Input source will read the EDID content of the primary sink device and deliver video signals at the sink device’s highest supportive timing to all four output ports. Thus, all four sink devices should accept the same timings. If the sink devices are with different highest supportive timings, one timing format that all sink devices can support should be stored in the EEPROM at reference U103.
	SEL2
	SEL1
	Selected Port of PI3HDX414
	Selected Port of PI3USB14-A

	0
	0
	Port 1
	Port 0

	0
	1
	Port 2
	Port 1

	1
	0
	Port 3
	Port 2

	1
	1
	Port 4
	Port 3


Table 6: Port Selection of PI3HDX414 Demo Board Rev.A
3.8 DDC Connection

As PI3HDX414 does not carry DDC channels, DDC are de-multiplexed through PI3USB14-A in the demo board schematic. Port selection of PI3USB14-A is aligned with that of PI3HDX414. Input SCL and SDA from the source device can be connected to PI3USB14-A via header pins JP106-7 if user wishes to read the EDID content of the selected sink device. If a pre-defined EDID content is used in the evaluation, input SCL and SDA can be connected to the on-board EEPROM at reference U103 via header pins JP108-9, instead. The EDID content should be stored in the on-board EEPROM in advance.
[image: image3.emf]
Figure 3: DDC Connection of PI3HDX414 Demo Board Rev.A
3.9 HDCP Authentication

HDCP engine is not implemented in PI3HDX414. Thus, HDCP encryption and decryption must be handled by other devices.
3.10 3.3V Power Supply

+3V3 is employed to header pin JP104 with ground reference at JP105 to power up PI3HDX414 and PI3USB14-A on demo board rev.A.
[image: image4.emf]
Figure 4: +3V3 Power of PI3HDX414 Demo Board Rev.A
3.11 5V Power Supply

+5V is required by on-board EEPROM and SCL/SDA pull-ups at each sink connector. It can be employed via two methods:
1. +5V_S through an input device connected to the input HDMI connector at reference J101 provided that header pin JP103 is shorted;

2. +5V_USB through mini-USB adaptor connected to the mini USB2.0 connector at reference J106.
[image: image5.emf]
Figure 5: +5V Power of PI3HDX414 Demo Board Rev.A
3.12 Power Saving Mode

PI3HDX414 can enter power saving mode by setting OE pin to a low voltage level.
	OE
	Pins 8 and 9 of SW102
	Output TMDS of PI3HDX414

	L
	Short
	Power Saving Mode

	H
	Open
	Normal Mode


Table 7: OE Setting of PI3HDX414 Demo Board Rev.A
Additionally, PI3HDX414 offers a squelch feature to detect the presence of input TMDS clock signal, and an HPD detection to check if any sink device is attached. These two features are enabled for saving power at default. They can be disabled individually via I2C.
4 References

(1) High-Definition Multimedia Interface Specification Version 1.4b, HDMI Licensing, LLC, October 11, 2011

(2) High-Definition Multimedia Interface Specification Version 2.0, HDMI Licensing, LLC, 2013
(3) High-Definition Multimedia Interface Compliance Test Specification Version 1.4a, HDMI Licensing, LLC, March 4, 2010
5 Appendix A: Demo Board Schematic
For clearer view of schematic diagram, please click the PDF file icon on the right. 
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PCB power plane via shortest path.
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