[image: image12.emf]PI3HDX511F_EVB_ SCHEMATIC

[image: image13.emf]PI3HDX511F_EVB_ SCHEMATIC

[image: image14.jpg]fupericov  Application i





PI3HDX511F
Demo Board Rev.A User Manual
by Ada Yip
Table of Contents
21
Introduction


22
Overview


33
Quick Start


44
Circuit Description


44.1
Equalization Setting


44.2
Swing and Pre-emphasis Settings


54.3
Source Termination Setting


54.4
DDC Switch/Buffer


64.5
HPD Switch/Buffer


64.6
TMDS Order


74.7
VBIAS Input Termination Voltage


84.8
3.3V/1.5V Power Supply


94.9
Power Saving Mode


95
References


106
Appendix A: Demo Board Schematic




1 Introduction

PI3HDX511F HDMI1.4 re-driver is designed for source applications. This user manual describes the components and the usage of PI3HDX511F Demo Board Rev.A.

2 Overview
Figure 1 is the block diagram of Pericom PI3HDX511F demo board and figure 2 shows the top view of the demo board. One HDMI plug connector (J101) on PI3HDX511F demo board is used for plugging a source device, such as a DVD player. An HDMI cable can be connected between an HDMI receptacle connector (J102) on the demo board and a sink device, such as HDTV. +5V DC can be employed to the demo board via a mini USB female connector (J103) and/or the source device provided that a header pin JP105 is shorted. Through a 3.3V regulator (U102), PI3HDX511F on the demo board can then be powered up.

For source application evaluation, SCL and SDA are pulled to 5V at output HDMI connector through shorting header pins JP103-4. Swing, pre-emphasis and equalization settings of PI3HDX511F can be adjusted via a SPDT switch (SW101).


[image: image1]
Figure 1: Block Diagram of PI3HDX511F Demo Board Rev.A
[image: image2.emf]
Figure 2: Top View of PI3HDX511F Demo Board Rev.A
3 Quick Start
To start-up the PI3HDX511F demo board Rev.A, complete the following steps:

1. Short pins 2 and 3 of header JP103 to select proper path for open drain HPD;

2. Open all the switches of SW101 to enable PI3HDX511F, set 5dB equalization, set 500mV swing and 1.5dB pre-emphasis, enable source termination, select open drain HPD, and select DDC switch;

3. Short JP107 to allow employing a 5V DC to the demo board from a source device;

4. Supply 5V to demo board from mini USB connector at J103;

5. Connect a source device, e.g. a motherboard, to HDMI input connector at J101 using a 1m to 5m HDMI cable;

6. Plug HDMI output connector at J102 to a sink device, e.g. HDTV.

4 Circuit Description
4.1 Equalization Setting

PI3HDX511F offers two sets of equalization settings for source and sink applications. 
	EQ_STEP
	Equalization Set
	Recommended Application

	1 or Float
	2.5dB, 5dB, 7.5dB
	Source

	0
	5dB, 10dB, 15dB
	Sink


Table 1: EQ_STEP Setting of PI3HDX511F Demo Board Rev.A for Source/Sink Application

The table below provides a reference of EQ settings with various input FR4 trace length and input HDMI cable length.
	EQ_STEP
	EQ_S0
	Equalization
	Pins 9 and 12 of SW101
Pins 10 and 11 of SW101
	Input FR4 Trace (in) or Input HDMI Cable (m)

	1 or Float
	0
	2.5dB
	Short pins 10 and 11
	2” – 6”

	1 or Float
	Float or VDD/2
	5dB
	All open
	4” – 16”

	1 or Float
	1
	7.5dB
	Short pins 9 and 12
	12” – 24”

	0
	0
	5dB
	Short pins 10 and 11
	2m – 5m

	0
	Float or VDD/2
	10dB
	All open
	5m – 15m

	0
	1
	15dB
	Short pins 9 and 12
	15m – 20m


Table 2: EQ Setting of PI3HDX511F Demo Board Rev.A for Source/Sink Application

[image: image3.emf]
Figure 3: SW101 on PI3HDX511F Demo Board Rev.A
4.2 Swing and Pre-emphasis Settings

Swing and pre-emphasis settings of PI3HDX511F are designated for fulfilling source eye diagram requirement specified in HDMI specification. 500mV swing is desired while 0/1.5/2.5dB pre-emphasis can be picked depending on individual PCB design.
	OC_S0
	Swing
	Pre-emphasis
	Pins 7 and 14 of SW101
Pins 8 and 13 of SW101
	Output Trace

	0
	500 mV
	0dB
	Short pins 8 and 13
	1” – 2”

	Float or VDD/2
	500 mV
	1.5dB
	All open
	2” – 8”

	1
	500 mV
	2.5dB
	Short pins 7 and 14
	6” – 16”


Table 3: OC Setting of PI3HDX511F Demo Board Rev.A for Source Application
4.3 Source Termination Setting

Source termination embedded in PI3HDX511F is used to minimize the reflection due to any impedance mismatch before PI3HDX511F. For any transmission higher than 2.2Gbps, source termination is recommended.
	ROUT_S0
	Pins 6 and 15 of SW101
	Source Termination

	0
	Short
	Disabled

	1
	Open
	Enabled


Table 4: Source Termination Setting of PI3HDX511F Demo Board Rev.A
4.4 DDC Switch/Buffer

Per HDMI specification, DDC lines are required to be pulled to 5V for source application. To evaluate PI3HDX511F in source application, headers JP103-4 are reserved to pull SCL and SDA to 5V via 2.2kΩ resistors in case a sink monitor connected to the output HDMI connector at J102 needs strong DDC pull-ups.

[image: image4.png]a

02.
D2 SHELD
03

SHELLY

o1,
D1 SHELD

o1
00.
DOSHELD
Do

L

T3
ke

[ S S
oK

2 i
St
ks

sios 22 §9 o sme 3
s oo s
9 | L Fano
fs 22 ot T
T D snuc e 4

"CONFOWLPiig





Figure 4: DDC Pull-up at Output HDMI Connector of PI3HDX511F Demo Board Rev.A
DDC mode in PI3HDX511F can be selected between passive switch and active buffer using DDC_SEL pin.  As PI3HDX511F can be employed in long PCB trace or cable application, DDC channels can be configured to DDC buffer to isolate the DDC capacitance between the input and output of PI3HDX511F.
	DDC_SEL
	Pins 4 and 17 of SW101
	DDC Mode

	L
	Short
	Active DDC Buffer

	H
	Open
	Passive Switch


Table 5: DDC Setting of PI3HDX511F Demo Board Rev.A

4.5 HPD Switch/Buffer

To offer direct HPD connection to a source chipset no matter if its HPD is active high or low, PI3HDX511F offers two HPD modes – inverted buffer and open drain output. External pull-up resistor to a voltage lower than 4.5V is required if HPD is set to open drain.
	HPDO_S0
	Pins 3 and 18 of SW101
	HPD Mode

	L
	Short
	Output Drain Output

	H
	Open
	Inverted Buffer


Table 6: HPD Setting of PI3HDX511F Demo Board Rev.A

 On PI3HDX511F demo board, an external inverter at Q101 is added in case user needs it to test the inverted buffer.

[image: image5.emf]
Figure 5: HPD Mode Selection of PI3HDX511F Demo Board Rev.A
4.6 TMDS Order
In order to provide the flexibility of layout design for source as well as sink applications, the TMDS order of PI3HDX511F can be swapped via TMDS_ORDER pin. The default setting, where TMDS_ORDER is float or 1, is as below.

[image: image6.png]X X
z EE
dosmoad
3565%8
HHEHEE

VDD 1] [5]SCL_SINK
CEXTVDD15 [Z] [ |ouT_D2-
IN_D2-[=] Cz]ouT_D2+
IN_D2+ [+] [zr]ouT_D1-
IN_D1- ] [T|ouT_D1+
IN_D1+ 5] [=|vDD
VoD 7] TQFN 40 EjouT.00-
IN_DO- =1 [z |ouT_po+
IN_DO+ =] [E]OUT_CLK-
IN_CLK- [1e] [2]OUT_CLK+
IN_CLK+ [1] [=]EQ_SO
HPD_SRC [7z] [Z]EQ_STEP
TMDS_ORDER [5z] [z|vBIAS
HPDO_SO0 [52] [z|DDC_SEL
[ ELEEELE
299538
0990 d
53 38°
28 &




Figure 6: Default TMDS Order of PI3HDX511F
4.7 VBIAS Input Termination Voltage

PI3HDX511F can accept dual-mode DP source as well as HDMI source. For any source application with a dual-mode DP source chipset, user can choose to set VBIAS pin to ground. In general HDMI application, VBIAS should be set to VDD.
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Figure 7: VBIAS Setting of PI3HDX511F Demo Board Rev.A
	VBIAS
	JP104
	Input Termination Voltage

	0
	Short
	GND

	1
	Open
	VDD


Table 7: Input Termination Setting of PI3HDX511F Demo Board Rev.A
4.8 3.3V/1.5V Power Supply

3.3V can be fed by 5V-to-3.3V regulator at U102 or via a power supply attached to header pin JP108. By shorting header JP107, PI3HDX511F demo board Rev.A can be powered up through two methods. 5V can be employed from:
1. any source connected to input HDMI connector J101 via +5V_A power rail;

2. Mini-USB adaptor connected to mini USB2.0 connector J103 via +5V_USB power rail.

[image: image8.emf]
Figure 8: Power Circuit of PI3HDX511F Demo Board Rev.A
If dual power option is selected, header pins JP101 and JP102 should be connected so that 1.5V fed through 3.3V-to-1.5V regulator at U103 can be delivered to PI3HDX511F.
[image: image9.emf]
Figure 9: Dual Power Supply Setup of PI3HDX511F Demo Board Rev.A

4.9 Power Saving Mode

PI3HDX511F can enter power saving mode by setting /OE pin to high voltage level.
	/OE
	Pins 1 and 20 of SW101
	Output TMDS of PI3HDX511F

	L
	Short
	Normal Mode

	H
	Open
	Power Saving Mode


Table 8: /OE Setting of PI3HDX511F Demo Board Rev.A
PI3HDX511F also offers automatic output squelch feature and HPD detection. If no input clock signal is present and/or HPD sink is at low level, PI3HDX511F will shut down TMDS output to enter sleep mode for power saving.
5 References

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

(2) High-Definition Multimedia Interface Compliance Test Specification Version 1.4a, HDMI Licensing, LLC, March 4, 2010
6 Appendix A: Demo Board Schematic
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For clearer view of schematic diagram, please click the PDF file icon on the right. 
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