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1.0 Introduction

To support long trace or cable in HDMI application, HDMI re-driver is an essential device.  This user manual describes the components and the usage of PI3HDMI101-B implemented on PI3HDMI101 Demo Board Rev.B. Rx-sense feature offered in PI3HDMI101 has been designed in each TMDS of PI3HDMI101-B. Thus, PI3HDMI101-B detects the presence of receiver automatically.
2.0 Overview

Figures 1 and 2 are the top view and bottom view of PI3HDMI101 demo board.
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Figure 1: Top View of PI3HDMI101 HDMI-HDMI Demo Board Rev.B
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Figure 2: Bottom View of PI3HDMI101 HDMI-HDMI Demo Board Rev.B
3.0 Quick Start
To quick start PI3HDMI101-B on PI3HDMI101 demo board, complete the following steps:

1. Keep all pins of DIP-8 switch at reference SW101 not shorted to GND; in this case, Swing = 500mV, Pre-emphasis = 0dB, Equalization = Optimized EQ, and IADJ = high
2. Short pins 2 and 3 of 3-pin header at reference J103 together to enable DDC channel
3. Short pins 1 and 2 of 3-pin header at reference J104 together to enable TMDS output
4. Short 2-pin header at reference JP102 so that the 5V from source can be used for powering up PI3HDMI101 demo board

5. Short 2-pin header at reference JP103 so that 5V from source can be employed to sink device

6. Employ a 5V from mini-USB connector at reference J106
7. Connect HDMI source, e.g. DVD player, to HDMI connector at reference J101
8. Connect HDMI output connector at reference J102 to an HDMI sink device, e.g. HDTV
4.0 Key Circuit Description

4.1 Power Circuit
5V of PI3HDMI101 demo board can be supplied via three ways, i.e. using 5V supplied from Input Port, Power Jack, or from USB Type B Connector. Jumpers on demo boards are not connected at default. If using voltage of input port to power up the entire board, jumper must be added at JP102. JP103 is shorted so as to supply 5V to +5V pin at the output HDMI connector J102.
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Figure 3: Schematic of 5V Power Supply of PI3HDMI101 HDMI-HDMI Demo Board Rev.B
4.2 HPD Circuitry
Assuming that a Source is connected to HDMI connector J101, after a Sink is attached to HDMI connector J102, Sink will signal the source it is connected by pulling HPD_C1 signal (HPD pin of J102) to high level. HPD_A1 signal (HPD pin of J101) will be pulled up by +5V supplied by Source in the circuit shown below.
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Figure 4: Schematic of Sink HPD of PI3HDMI101 HDMI-HDMI Demo Board Rev.B
4.3 HPD Circuitry
One AT24C02B EEPROM is implemented in PI3HDMI101 demo board to model I2C application. The EEPROM is for DDC line capacitance measurement purpose. Please refer to p.16 for measurement result. A0 and A1 address inputs of AT24C02B are pulled to low by external pull-down resistors while address A2 is pulled high. Write protection of the EEPROM is disabled.
[image: image5.emf]
Figure 5: Schematic of EEPROM of PI3HDMI101 HDMI-HDMI Demo Board Rev.B
4.4 IADJ Feature
Voltage selection using IADJ pin 42 for I2C buffer of PI3HDMI101 is chosen according to I2C external pull-up range at output connector J102. IADJ is set to high via a resistor R104 at default in the schematic above. Switch SW101 is used to change IADJ to low. IADJ should be set to high if external pull-up at output connector ranges from 1kΩ to 2kΩ or low if external pull-up is larger than 3kΩ. 2kΩ pull-ups are employed at R107 and 108 on PI3HDMI101 HDMI-HDMI demo board as shown below.
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Figure 6: External DDC Pull-up of PI3HDMI101 HDMI-HDMI Demo Board Rev.B
4.5 Fail-safe Feature
When source chipset does not generate CLK signal, noise may pass through an active PI3HDMI101 to cause output oscillation. To implement fail-safe feature to prevent from output oscillation, the input CLK is recommended to be biased externally. 100mV DC bias can be added to CLK+ by adding a 1.5kΩ pull-down resistor. To maintain trace impedance consistency, it is recommended to avoid stub between pull-down resistor pad and CLK signal trace on PCB layout.
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Figure 7: External Pull-down Resistors at Input CLK of PI3HDMI101 HDMI-HDMI Demo Board Rev.B

In some DVD players, no sink current circuitry is implemented in TMDS. When these DVD players are de-selected, CLK signals stay at high level. To ensure the DVD players can enter idle mode when being de-selected, input CLK+/- pins are pulled down externally. By keeping 1.5kΩ pull-down resistor at CLK+ unchanged, another 22kΩ resistor is added to CLK- to pull CLK to low level when there is no 50Ω termination. HDCP can then be reset by RxSense when the port is being selected back.
4.6 Rx-Sense
As Rx-Sense detection circuit is implemented in PI3HDMI101-B, the original Rx-Sense pin (pin 16) of PI3HDMI101 is now designed as VDD. Thus, pin 16 should be always tied to high level via 47kΩ resistor at reference R105 on demo board. Pin 13 of DIP-8 switch at reference SW101 should not be shorted to GND at any time.
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Figure 8: Rx-Sense of PI3HDMI101 HDMI-HDMI Demo Board Rev.B
5.0 Demo Board Schematic
[image: image9.emf]
Figure 9: Schematic of PI3HDMI101 HDMI-HDMI Demo Board Rev.B
6.0 BOM List

	Item
	Quantity
	Reference
	Description

	1
	8
	C101, C102, C103, C104, C105, C106, C107, C108
	0.1uF Capacitor

	2
	1
	C109
	22uF Capacitor

	3
	2
	C110, C111
	1uF Capacitor

	4
	3
	D101, D102, D103
	B0520LW Schottky Rectifier

	5
	3
	JP101, JP102, JP103
	2-pin Header

	6
	2
	J101, J102
	HDMI Receptacle Connector

	7
	2
	J103, J104
	3-pin Header

	8
	1
	J105
	Power Jack

	9
	1
	J106
	Mini USB Type B Connector

	10
	1
	Q101
	MMBT3906 PNP Transistor

	11
	1
	Q102
	MMBT3904 NPN Transistor

	12
	5
	R109, R110, R112, R115, R117
	NOT AVAILABLE

	13
	9
	R101, R102, R103, R104, R105, R111, R113, R114, R116
	47kΩ Resistor

	14
	2
	R108, R119
	10kΩ Resistor

	15
	2
	R106, R107
	2kΩ Resistor

	16
	1
	R118
	0Ω Resistor

	17
	2
	R120, R122
	20kΩ Resistor

	18
	1
	R121
	100kΩ Resistor

	19
	1
	R123
	1.5kΩ Resistor

	20
	1
	R124
	22 kΩ Resistor

	21
	1
	SW101
	DIP-8 Switch

	22
	1
	U101
	PI3HDMI101 HDMI Switch

	23
	1
	U102
	AT24C02B EEPROM

	24
	1
	U103
	1117 Regulator



Table 1: BOM List of PI3HDMI101 HDMI-HDMI Demo Board Rev.B
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