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1.0 Introduction

Pericom’s PI3HDMI336 is a 3:1 active HDMI switch with source detect and I2C Control. PI3HDMI336 demo board is designed to demonstrate the performance and key features of PI3HDMI336. This user manual describes how to use this demo board. It will be divided into following sections:
· Overview
· Quick Start

· Detail Description
2.0 Overview

Figure 1 is the block diagram of Pericom PI3HDMI336 demo board and Figures 2-3 are the top view and bottom view of Demo board. There are three HDMI Type A receptacle connectors (Input1 to Input3) which is used to connect to the HDMI source devices. The Output HDMI Type A receptacle connector (Output) is used to connect to the HDMI sink device. This demo board is powered by +5V DC from mini USB female connector (J0). The EEPROMs are optional and are not soldered on board. PI3HDMI336 can be configured through I2C interface on headers JP207 and JP208 in demo board.
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Figure 1: Block Diagram of PI3HDMI336 Demo Board
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Figure 2: Top View of PI3HDMI336 Demo Board
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Figure 3: Bottom View of PI3HDMI336 Demo Board
3.0 Quick Start
To start-up the PI3HDMI336 demo board, complete the following steps:
1. Check the header pins follows Table 1;
2. Supply 5V to demo board from USB Connector at J0;
3. Connect Sources, e.g. DVD players, to HDMI Input Connectors at Input1, Input2, and Input3;
4. Connect Sink, e.g. HDTV, to HDMI Output Connector at Output;
5. Connect I2C Host Adaptor to JP207 (SCL_CTL) and JP208 (SDA_CTL) header pins (power up I2C control block settings is shown in Table 2); I2C Byte Write of PI3HDMI336 is:

[image: image4.emf]
Figure 4: I2C Byte Write of PI3HDMI336
6. With Address Byte=0xA8 when JP218 is open, write the following data into Bytes 0, 1 and 2 of I2C control register to enable different ports:

a. Byte 0 = 20, Byte 1 = E0, Byte 2 = 12 for Input Port 1;
b. Byte 0 = 60, Byte 1 = E0, Byte 2 = 12 for Input Port 2;
c. Byte 0 = A0, Byte 1 = E0, Byte 2 = 12 for Input Port 3;
	JP212
	JP213
	JP214
	JP215
	JP216
	JP217
	JP218

	Short Pin 

2 and 3
	Short Pin 

2 and 3
	Short Pin 

2 and 3
	Open
	Shorted
	Shorted
	Open


Table 1: Default Header Pin Settings (Header location refers to Figure 5)

Note: HPDx is default open drain.
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Figure 5: Layout of PI3HDMI336 Demo Board (Top View)
4.0 Detail Description
The functionality of header pins, key circuits and I2C control registers are described in detail in this section.
4.1 Functionality of Header Pins 
	Header Pin
	Description

	JP207
	JP207 Pin 1 = I2C SCL_CTL Pin of PI3HDMI336
JP207 Pin 2 = GND

	JP208
	JP208 Pin 1 = I2C SDA_CTL Pin of PI3HDMI336
JP208 Pin 2 = GND

	JP212
	JP212 pin 2 = HPD_A Pin of PI3HDMI336 
Short  pin 1 and pin 2: Select Buffer mode

Short  pin 3 and pin 2: Select Open Drain mode

	JP213
	JP213 pin 2 = HPD_B Pin of PI3HDMI336 

Short  pin 1 and pin 2: Select Buffer mode

Short  pin 3 and pin 2: Select Open Drain mode

	JP214
	JP214 pin 2 = HPD_C Pin of PI3HDMI336 

Short  pin 1 and pin 2: Select Buffer mode

Short  pin 3 and pin 2: Select Open Drain mode

	JP215
	Short pin 1 and pin 2: DDC sink is pulled up 3.3V

Short pin 3 and pin 2: DDC sink is pulled up +5V

JP215 should be opened.

	JP216
	+5V source supplies power to PI3HDMI336.
Opened = disconnect +5V source to regulator

Shorted = Connect +5V source to regulator

	JP217
	+3.3V connection to VDD of PI3HDMI336

Opened= Disconnect +3.3V to PI3HDMI336
Shorted= Connect +3.3V to PI3HDMI336

	JP218
	Set I2C address of PI3HMDI336
Opened = 0xA8

Shorted = 0xAA


Table 2:  Function of Header Pins
4.2 Key Circuits Description
a. PI3HMDI336 demo board can be supplied through two methods.
1. +5V can be supplied by any source connected to HDMI connector through shorting JP216;

2. +5V can be supplied by Mini-USB adaptor connected to J0 mini USB2.0 connector;
[image: image6.emf]
Figure 6: Power Circuit
b. Selecting HPDx Output Mode

HPDx has two mode output: buffer and open drain. When Byte0 bit[3] is set to 1 through I2C control, HPDx is output buffer; versus, HPDx is open drain. As shown in figure 7, open drain is recommended with a 1k ohm pull-up resistor to +5V while external buffer transistor is required to avoid +5V to +3.3V leakage for buffer mode. For details of connecting JP212, JP213 and JP214, please refer to table 3.
[image: image7.emf]
Figure 7: HPDx Mode Circuit

c. Status Display

PI3HDMI336 detects source through detecting +5V power of HDMI input connector. As shown in figure 8, D205, D206 and D207 are used to display the status of +5V of separated HDMI port. When +5V is detected, the responding LED will be lit. 
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Figure 8: Circuit of +5V Display 



Figure 9: Circuit of Interrupt Display
PI3HDMI336 supports interrupting function. When any +5V_port pin of PI3HDMI336 is detected plug or unplug transition action. INT Flag(Byte1b[1]) will be set, and will be cleared after Byte1 is read. INT_OUT pin is used to display the status of INT Flag. As shown in figure 9, D208 will be lit if there is no interrupt happening. D208 will be out as soon as interrupt happens and it will be lit after Byte1 is read.
d. ACR Circuit

PI3HDMI336 supports single ARC mode. The impedance of single mode required by spec is 55 ohm. As shown in figure 10, R220 with the value of 55 ohm is used to match transmission line. 

[image: image10.emf]
Figure 10: ARC Circuit

4.3 I2C Control for PI3HDMI336 configuration 
a. The address byte of I2C is determined by A0 pin (pin 16) on PI3HDMI336.


	Byte Name
	B7
	B6
	B5
	B4
	B3
	B2
	B1
	B0

	
	
	
	
	
	
	
	
	

	Address Byte
	1
	0
	1
	0
	1
	0
	A0
	1/0


	A0
	Address Byte (hex)

	
	

	0
	A8

	1
	AA


b. Byte0 bit[7:6] are used to select the connections of which TMDS input port to TMDS output port and which SCL and SDA port to SCL_SINK and SDA_SINK.
	Byte Name
	Bit 7
	Bit 6
	TMDS Output Port
	SCL_SINK / SDA_SINK

	Byte 0
	
	
	
	

	
	0
	0
	TMDS Input Port 1
	SCL_A / SDA_A

	
	0
	1
	TMDS Input Port 2
	SCL_B / SDA_B

	
	1
	0
	TMDS Input Port 3
	SCL_C / SDA_C


c. TMDS output channels can be enabled or disabled by Pin /OE or I2C Byte0 bit[5]. When Byte0 bit[5] is set to 0, HDMI336 enters into standby mode and TMDS output is disabled to save power.
	Byte Name
	Bit 5
	Setting

	Byte 0
	
	

	
	0
	Disable TMDS output

	
	1
	Enable TMDS output


d. HPD input can be selected to follow HPD_sink or I2C register Byte0 bit[2:0].
	Byte Name
	Bit 4
	Setting

	Byte 0
	0
	HPD_SINK

	
	1
	Byte0 bit[2:0]


e. Provided that HPD input selection in Byte0 bit4 is set to use Byte0 bit[2:0], HPD input C/B/A can be controlled by Byte0 bit[2:0] and Byte0 bit[3].

	Byte Name
	HDP Mode
	Bit 2/1/0
	Setting

	Byte 0
	open drain
	0
	HPD C/B/A = low

	
	
	1
	HPD C/B/A = high

	
	buffer
	0
	HPD C/B/A = high

	
	
	1
	HPD C/B/A = low


f. As PI3HMDI336 is a 3:1 active switch, TMDS input can be configured to pull up to +3.3V through Rt(50Ω) which is an input termination, or pull down to GND through Rd(200k) and TMDS input is Hi-z to eliminate input noise interference . 
	Byte Name
	Bit7/6/5
	Setting

	
	
	

	
Byte 1
	0
	Rt(50Ω input termination) is connected; 
Rd(200k)is disconnected.

	
	1
	Rt(50Ω input termination) is disconnected; 
Rd(200k) is connected.


g. Source can be detected by PI3HDMI336 through detecting +5V power of HDMI port, and the statuses of all ports are stored in Byte1 bit[4:2].
	Byte Name
	Bit
	Value
	Setting

	
	
	
	

	Byte 1
	Bit4
	0
	+5V power of port C is disconnected.

	
	
	      1
	+5V power of port C is connected.

	
	Bit3
	0
	+5V power of port B is disconnected.

	
	
	1
	+5V power of port B is connected.

	
	    Bit2
	0
	+5V power of port A is disconnected.

	
	
	1
	+5V power of port A is connected.


h. Interrupt happens when 5V_Port has detected plug or unplug transition and the status is stored Byte1 bit1. 

	Byte Name
	Bit1
	Setting

	
	
	

	Byte 1
	0
	No interrupt happens or after I2C reads Byte 1.

	
	1
	5V_Port has plug or 

Unplug transition.


i. DDC channel offers a selection of passive switch and active switch buffer. To minimize the DDC capacitance, active switch buffer is recommended for long trace application.

	Data Byte
	Bit 0
	Setting

	Byte 1
	0
	Passive Switch

	
	1
	Active Switch Buffer


j. TMDS output stage can be set open drain or CML by Byte2 bit[5]. To reduce reflection due to non-ideal input termination in Scalar, CML mode can be selected. For CML output stage, AC swing can be adjusted through Byte2 bit[7:6]. For open drain output, Vswing is only 500mV. In general sink application under CML, AC swing is suggested to use 500mV.
	Data Byte
	Output Mode
	Bit 7
	Bit6
	Setting

	Byte 2
	CML

Bit[5]=1
	0
	0
	500mV

	
	
	0
	1
	425mV

	
	
	1
	0
	575mV

	
	
	1
	1
	500mV

	
	open drain

Bit[5]=0
	X(1)
	X
	500mV



Remark:
(1) X is ‘don’t care’.

k. TMDS output incorporates squelch circuits. To eliminate output oscillation, it is recommended to enable output squelch. 
	Data Byte
	Bit 4
	Setting

	Byte 2
	0
	Disable output squelch 

	
	1
	Enable output squelch


l. Pre-emphasis can be adjusted through Byte2 bit[3:2]. For general sink application, pre-emphasis is suggested to use 0dB.
	Data Byte
	Bit 3
	Bit2
	Setting

	Byte 2
	0
	0
	0dB

	
	0
	1
	1.5dB

	
	1
	0
	2.5dB

	
	1
	1
	3.5dB


m. EQ can be adjusted through Byte2 bit[1:0] to meet short cable and long cable. For general sink application, EQ is suggested to choose 12dB as 12dB EQ setting can cover short and long cable, and be used to pass jitter tolerance test.
	Data Byte
	Bit 1
	Bit0
	Setting

	Byte 2
	0
	0
	3dB

	
	0
	1
	6dB

	
	1
	0
	12dB

	
	1
	1
	16dB


5.0 Appendix A: PI3HDMI336 Demo Board Schematic 
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For more clear on viewing the schematic diagram, please click on this icon to open the PDF file. 
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6.0 Appendix B: BOM List

	Item
	Quantity
	Reference
	Description

	1
	9
	C201, C202, C203, C204, C205, C206, C209,
C210, C211,
	0.1uF Capacitor

	2
	4
	C207, C208, C214, C215
	1uF Capacitor

	3
	1
	C212
	4.7uF Capacitor

	4
	1
	C213
	100uF

	5
	1
	C216
	22uF Capacitor

	6
	4
	D201, D202, D203, D204
	B0520LW Schottky Rectifier

	7
	4
	D205, D206, D207, D208
	LED

	8
	13
	JP201, JP202, JP203, JP204, JP205, JP206, JP207, JP208, JP209, JP210, JP211, JP216, JP217, JP218
	2-Pin Headers

	9
	4
	JP212, JP213, JP214
	3-Pin Headers

	10
	2
	J1, J2
	RCA JACK

	11
	1
	J0
	Mini USB Female Connector

	12
	4
	Input1, Input2, Input3, Output
	HDMI Type A Receptacle Connector

	13
	6
	Q201, Q202, Q203, Q204, Q205, Q206,
	MMBT3904 NPN Transistor

	14
	2
	L1, L2
	FerrieBead

	15
	6
	R202, R203, R205, R206, R208, R209 
	47kΩ Resistor

	16
	8
	R210, R211,R212, R213, R214, R215
	4.7 kΩ Resistor

	17
	8
	R201, R204, R207, R216, R217,R221, R223, R225, 
	1kΩ Resistor

	18
	3
	R230, R231, R232
	10kΩ Resistor

	19
	1
	R227
	100k Resistor

	23
	1
	U201
	PI3HDMI336

	24
	3
	U202, U203, U204
	AT24C02

	25
	1
	U205
	1117 Regulator

	26
	1
	JP215
	Not Populated

	27
	
	R218, R219
	Not Populated
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