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PI3HDMI2410
2-Layer Demo Board Rev.A User Manual

by Ada Yip
Introduction
Pericom’s PI3HDMI2410 is a 4:1 HDMI switch with I2C control specifically for Sink Application. All HDMI control settings are through I2C bus to maximize design flexibility and reduce peripheral components. PI3HDMI2410 offers a selection of passive switch or active DDC signal buffer for optimizing data transmission in long trace or cable applications. HPD polarity is freely set by user.
· Overview
· Quick Start
· Control Register Description
· Test Result
Overview
Figure 1 is the block diagram of Pericom PI3HDMI2410 Demo Board and Figures 2a and b show the top and bottom views of the demo board. There are four HDMI Type A receptacle connectors (P1, 3-5), which are used to connect to the HDMI source devices, such as DVD players. The HDMI Type A plug connector (P2) is used to connect to the HDMI sink device, such as HDTV. The demo board is powered up by a +5V DC from mini USB female connector (J1) and a 3.3V regulator (U2).
Enable Pin (/OE), I2C Address (A0-1), VIL selection of DDC buffer (VSEL), and DDC Open Drain Output Setting (WP_SET) can be controlled using header pins JP2-6 on demo board. I2C registers of PI3HDMI2410 can be changed via I2C bus at header pin JP7.
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Figure 1: Block Diagram of PI3HDMI2410 Demo Board
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Figure 2a: Top View of PI3HDMI2410 Demo Board
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Figure 2b: Bottom View of PI3HDMI2410 Demo Board
Quick Start
To start up the PI3HDMI2410 Demo Board, follow the steps below:
1. Short /OE pin to GND in order to enable PI3HDMI2410 using header pin JP2;
2. Set I2C Address bits, A0 and A1, to low level via header pins JP3 and 5  to set I2C Address to A8;
3. Short VIL of DDC buffer to GND at header pin JP4 to set VIL to 0.5V (0.45V and 0.6V VIL are also available);
4. Short WP_SET to GND at header pin JP6 to set B1b[1] of I2C register to indicate the presence of any +5V pin of HDMI input connectors;
5. Connect an I2C Bus Host Adaptor to SCL_CTL, SDA_CTL and GND pins at header pin JP7;
6. Supply 5V to demo board from mini USB Connector at J1;
7. Connect Sources, e.g. DVD players, to HDMI Input Connectors at P1 and P3-5;
8. Connect Sink, e.g. HDTV, to HDMI Output Connector at P2;
9. Through I2C Address A8, write the following data into Bytes 0 and 1 to enable particular HDMI input port and turn on DDC buffer:
· Byte 0 = 20, Byte 1 = 45 for Port 1

· Byte 0 = 60, Byte 1 = 49 for Port 2
· Byte 0 = A0, Byte 1 = 51 for Port 3
· Byte 0 = E0, Byte 1 = 61 for Port 4
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Figure 3: Layout of PI3HDMI2410 Demo Board (Top View)
Control Register Description

All switch control settings through I2C bus are described below.
a. HDMI input port is selected through Byte 0 Bits 6-7.
	Data Byte
	Bit 7
	Bit 6
	Setting

	0
	0
	0
	Port A

	
	0
	1
	Port B

	
	1
	0
	Port C

	
	1
	1
	Port D


b. HPD polarity can be controlled by Byte 0 Bit 5.
	Data Byte
	Bit 5
	Setting

	0
	0
	Inverted => HPD_x = /HPD_SINK

	
	1
	Non Inverted => HPD_x = HPD_SINK


c. HPD inputs can be selected to follow external setting on HPD_SINK pin or I2C register Byte 0 Bits 0-3.
	Data Byte
	Bit 4
	Setting

	0
	0
	HPD input follows external setting on HPD_SINK

	
	1
	HPD input follows B0b[3:0]


d. Provided that HPD input selection in Byte 0 Bit 4 is set to use B0b[3:0], HPD input D/C/B/A can be controlled by Byte 0 Bit 4/3/2/1, respectively.

	Data Byte
	Bit 3/2/1/0
	Setting

	0
	0
	HPD D/C/B/A = Low

	
	1
	HPD D/C/B/A = High


e. HPD output stage offers a selection of open drain and output buffer in Byte 1 Bit 7.
	Data Byte
	Bit 7
	Setting

	1
	0
	Open Drain

	
	1
	Output Buffer


f. TMDS output can be enabled by hardware, /OE, and software, I2C resister Byte 1 Bit 6. Assuming that /OE is pulled low externally, B1b6 setting is as below.
	Data Byte
	Bit 6
	Setting

	1
	0
	Output Disable; Power Down Mode

	
	1
	Output Enable


g. 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

	1
	0
	Passive Switch

	
	1
	Active Switch Buffer


Test Result
Few Sink test items specified in HDMI Compliance Test Spec are performed here.
a. Test ID 8-4: TMDS – Termination Voltage

Termination voltage is tested at HDMI input connector P1 when demo board is connected to HDTV and both demo board and HDTV are powered up.
	Output
	Vterm
	

Spec
	Units

	
	
	Min
	Max
	

	
	
	
	
	

	D2+
	3.26
	3.125
	3.475
	V

	D2-
	3.26
	3.125
	3.475
	V

	D1+
	3.26
	3.125
	3.475
	V

	D1-
	3.26
	3.125
	3.475
	V

	D0+
	3.26
	3.125
	3.475
	V

	D0-
	3.26
	3.125
	3.475
	V

	CLK+
	3.26
	3.125
	3.475
	V

	CLK-
	3.26
	3.125
	3.475
	V


b. Test ID 8-8: TMDS – Differential Impedance
TDR of all input TMDS lines are measured when PI3HDMI2410 is powered off.
	HDMI Input Port
	Through Impedance
	D2
	D1
	D0
	CLK
	Spec
	Units

	
	
	
	
	
	
	Min
	Max
	

	
	
	
	
	
	
	
	
	

	P1
	Min
	84(1)
	84(1)
	86
	87
	85
	115
	(

	
	Max
	110
	106
	106
	108
	85
	115
	(

	P3
	Min
	91
	89
	89
	89
	85
	115
	(

	
	Max
	112
	106
	110
	108
	85
	115
	(

	P4
	Min
	92
	89
	89
	89
	85
	115
	(

	
	Max
	113
	107
	109
	109
	85
	115
	(

	P5
	Min
	87
	89
	89
	87
	85
	115
	(

	
	Max
	108
	105
	107
	108
	85
	115
	(


(1) A single excursion is permitted out to a max/min of 100Ω±25% and of a duration less than 250ps. 
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Figure 4a: D2 TDR of HDMI Port P1
Figure 4b: D1 TDR of HDMI Port P1
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Figure 4c: D0 TDR of HDMI Port P1
Figure 4d: CLK TDR of HDMI Port P1
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Figure 5a: D2 TDR of HDMI Port P3
Figure 5b: D1 TDR of HDMI Port P3
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Figure 5c: D0 TDR of HDMI Port P3
Figure 5d: CLK TDR of HDMI Port P3
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Figure 6a: D2 TDR of HDMI Port P4
Figure 6b: D1 TDR of HDMI Port P4
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Figure 6c: D0 TDR of HDMI Port P4
Figure 6d: CLK TDR of HDMI Port P4
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Figure 7a: D2 TDR of HDMI Port P5
Figure 7b: D1 TDR of HDMI Port P5
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Figure 7c: D0 TDR of HDMI Port P5
Figure 7d: CLK TDR of HDMI Port P5
c. Test ID 8-10: HPD Output Voltage
DC voltage level of HPD pin at input HDMI connector P1 is tested when PI3HDMI2410 is powered up.
	Parameter
	DUT Power
	P_5V
	VHPD
	Spec
	Units

	
	
	
	
	Min
	Max
	

	
	
	
	
	
	
	

	VHPD_L
	Off
	0.0V
	0.0
	0.0
	0.4
	V

	
	On
	0.0V
	0.0
	0.0
	0.4
	V

	VHPD_H
	On
	4.8V
	4.78
	2.4
	5.3
	V

	
	On
	5.3V
	5.08
	2.4
	5.3
	V


EDID emulator is attached to PI3HDMI2410 output to model Sink device when performing the test.
d. Test ID 8-11: HPD Output Resistance

HPD output resistance is measured by putting a 10kΩ resistor at HPD pin of input HDMI connector P1.
	Parameter
	Data
	Spec
	Units

	
	
	Min
	Max
	

	
	
	
	
	

	VA
	5.00
	NA
	NA
	V

	VB
	4.55
	NA
	NA
	V

	ZHPD
	989
	800
	1200
	Ω


ZHPD = (VA/VB – 1) * 10,000

EDID emulator is attached to PI3HDMI2410 output to model Sink device when performing the test.
e. Test ID 8-12: +5V Power Max Current
Power consumption drawn by Sink is measured at +5V power pin when DUT is in ON and OFF states.
	Test Condition
	+5V Power Pin
	Max Spec
	Units

	
	4.9V
	5.1V
	
	

	
	
	
	
	

	DUT is Powered On
	0.06
	0.09
	10
	mA

	DUT is Powered Off
	0.16
	0.17
	50
	mA


EDID emulator is attached to PI3HDMI2410 output to model Sink device when performing the test.
f. Current Consumption of PI3HDMI2410
IDD current consumed by PI3HDMI2410 is measured at VDD pin when all outputs are enabled by /OE pin.
	Test Condition
	-40C
	25C
	90C
	Units

	
	
	
	
	

	VDD = 3.6V
	5.203
	5.096
	5.182
	mA


g. ESD Immunity Test

(8kV ESD Contact Test of 10-time contact is performed at each pin and shielding ground of each input/output connector, P1-5, of PI3HDMI2410 demo board based on IEC61000-4-2 standard. PI3HDMI2410 is tested using DVD players and 1080pHDTV afterwards. One resolution of 1080p/60Hz is checked.

	Port
	Functionality

	
	Video
	Audio

	
	
	

	Port A (P1)
	Pass
	Pass

	Port B (P3)
	Pass
	Pass

	Port C (P4)
	Pass
	Pass

	Port D (P5)
	Pass
	Pass

	Output Port (P2) 
	Pass
	Pass


Appendix A: Test Equipments
For Sink Test

· Fluke Multimeter

· HP Power Supply

· SMA Matching Cables

· HDMI-SMA Test Fixture

· 2m 28AWG HDMI Cable
· 12” SMA Cable

· SMA-to-SMA Adaptor
· USB Adaptor 

For ESD Immunity Test

· KIKUSUI Electrostatic Discharge Simulator (Model#: KES4021)
· IEC CR Unit (Model#: NF002607)
· Contact Discharge Tip (Model#: CT21-KES)
· Sony BDP-S300 DVD Player
· Samsung BD-P1000 DVD Player

· DELL 2408WFPb Monitor 
· 2/3m 28AWG HDMI Cable

· USB Adaptor

Appendix B: PI3HDMI2410 Demo Board Schematic
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For clearer view of schematic diagram, please click the PDF file icon on the right.
Appendix C: 2-layer PCB Reference Data
[image: image22.png]Tolerance Minimum Maximum

Substrate 1 Height Hi 599999 +- 20000 57.9999 61.9999
Substrate 1 Dielectric Erl 42000 +- 041500 4.0500 43500
Lower Trace Width w1 75000 +- 05000 7.0000 80000
Upper Trace Width w2 65000 +- 05000 6.0000 7.0000
Trace Separation s1 85000 +- 05000 50000 9.0000
Ground Strip Separation D1 85000 +- 20000 6.5000 10,5000
Trace Thickness il 14000 +- 02000 1.2000 1.6000
Coating Above Substrate ci 10000 +- 02000 08000 1.2000
Coating Above Trace c2 10000 +- 02000 08000 1.2000
Coating Between Traces c3 10000 +- 02000 08000 1.2000
Coating Dielectric CEr 42000 +- 041500 4.0500 43500
Differential Impedance Zdift 118.69 106.43 131.08
Delay (Odd Mode) (psfin) D 142977 146,804 139457
0dd Mode Impedance Zodd 5935 5322 6550
Even Mode Impedance Zeven 120.45 10516 13486
Common Mode Impedance Zcommon 6022 5258 67.43





[image: image23.png]Tolerance Minimum Maximum

Substrate 1 Height Hi 599999 +- 20000 57.9999 61.9999
Substrate 1 Dielectric Erl 42000 +- 041500 4.0500 43500
Lower Trace Width w1 120000 +- 05000 115000 12,5000
Upper Trace Width w2 110000 +- 05000 10,5000 115000
Trace Separation s1 80000 +- 05000 7.5000 85000
Ground Strip Separation D1 80000 +- 20000 6.0000 10.0000
Trace Thickness il 14000 +- 02000 1.2000 1.6000
Coating Above Substrate ci 10000 +- 02000 08000 1.2000
Coating Above Trace c2 10000 +- 02000 08000 1.2000
Coating Between Traces c3 10000 +- 02000 08000 1.2000
Coating Dielectric CEr 42000 +- 041500 4.0500 43500
Differential Impedance Zditt 10219 9199 11207
Delay (Odd Mode) (psfin) D 142,287 145 089 138810
0dd Mode Impedance Zodd 51.09 4599 56.03
Even Mode Impedance Zeven 107.18 9365 11955
Common Mode Impedance Zcommon 5359 4683 5977





Appendix D: BOM List

	Item
	Quantity
	Reference
	Description

	1
	6
	C1, C2, C3, C4, C5, C6
	10nF Capacitor

	2
	2
	C7, C9
	22uF Capacitor

	3
	2
	C8, C10
	1uF Capacitor

	4
	5
	D1, D2, D3, D4, D5, D10
	B0520LW Schottky Rectifier

	5
	4
	D6, D7, D8, D9
	LED

	6
	6
	JP2, JP3, JP4, JP5, JP6, JP7
	3-Pin Headers

	7
	2
	JP1-1, JP1-2
	2-Pin Headers

	8
	1
	J1
	Mini USB Female Connector

	9
	4
	P1, P3, P4, P5
	HDMI Type A Receptacle Connector

	10
	1
	P2
	HDMI Type A Plug Connector

	11
	10
	R1, R7, R8, R11, R12, R13, R14, R19, R20, R21
	1kΩ Resistor

	12
	8
	R2, R3, R5, R6, R9, R10, R17, R18
	47kΩ Resistor

	13
	1
	R4
	100kΩ Resistor

	14
	1
	R15
	NOT POPULATED

	15
	1
	R16
	0Ω Resistor

	16
	16
	R22, R23, R24, R25, R26, R27, R28, R29, R30, R31, R32, R33, R34, R35, R36, R37
	620Ω Resistor

	17
	1
	U1
	PI3HDMI2410

	18
	1
	U2
	1117 3.3V Regulator
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