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Introduction

PI3HMDI336 is a 3:1 active HMDI switch with I2C configurable interface. Through I2C interface, system designer can easily program and adjust equalization, emphasis, and output swing settings.
With integrated DDC channel MUX, Hot Plug Detection De-Mux, cable plug-unplug detection and HMDI1.4 ARC transmitter, PI3HDMI336 saves GPIO control pins and reduces BOM cost. 
Programmable TMDS input termination settings helps designers to avoid the compatibility issue caused by non-standard HMDI source. Programmable output termination setting supports double termination option between PI3HDMI336 and the HDMI receiver chip. This feature minimizes the reflection caused by improper impedance matching and reduces the signal jitter.
Typical Application
· HPD Output Buffer Mode
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Figure 1: Application Diagram of HPD Buffer Mode Provided Scalar DDC 5V Tolerance 
In this application, Byte0[3] should be set to 1 through I2C control, external buffer transistor is required on HPDx to avoid 5V to 3.3V leakage. 5V_PORTA, 5V_PORTB and 5V_PORTC are connected to 5V source power for plug or unplug detection. EDID are connected in front of SCLx/SDAx.
· HPD Output Open Drain Mode
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Figure 2: Application Diagram of HPD Open Drain Mode Provided Scalar DDC 5V Tolerance 
In this application, Byte0[3] should be set to 0 through I2C control, HPDx is pulled up by +5V source power through 1kΩ resistor. 5V_PORTA, 5V_PORTB and 5V_PORTC are connected to 5V source power for plug or unplug detection. EDID are connected in front of SCLx/SDAx.
Application Description
This part is to describe hardware configuration and I2C control configuration.
· Power Supply
Decoupling capacitors with 10nf value are required to add to each Vcc power pin. Besides, one capacitor with capacitance in the range of 1uF to 10uF is suggested to be incorporated in the power supply bypassing design.
· Address Setting

Pin I2C_ADR is LSB of I2C address. It is pulled down through 100kΩ internally. If I2C_ADR is float or pulled down externally, device address is 0xA8. If I2C_ADR is pulled up externally, device address is 0xA0.

· Plug or Unplug Detection
PI3HMDI336 uses +5V source power to detect if a power-on source is plugged into one of the ports. 5V_PORTA, 5V_PORTB, and 5V_PORTC are connected to +5V source power directly. Plug or unplug status at each port can be also accessible through Byte1 bit[4:2] of I2C control. This is useful for MPU to monitor source plug or unplug at each port.
	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.


· Interrupt
Pin INT_OUT is output status of INT flag and is an open drain output. So INT_OUT is set to high by external pull up to Vdd through resistor, e.g. 1kΩ resistor.
· ACR Function
PI3HMDI336 only supports ARC single mode input. At ARC input and output, 1uf capacitors are required to add. Besides, one ferrite is suggested to add on ARC output to eliminate noise.

· Equalization
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


· Squelch Control
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


· Pre-emphasis

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


· Vswing & Output Mode Settings
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’
· HPD Setting
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]


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

bit[3] = 0
	0
	HPD C/B/A = low

	
	
	1
	HPD C/B/A = high

	
	buffer

bit[3] = 1
	0
	HPD C/B/A = high

	
	
	1
	HPD C/B/A = low


· Standby Control

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


· Port Selection
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


· DDC Mode Selection

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


· Input Termination

As PI3HMDI336 has built-in input termination at TMDS differential input, there is no need to add external termination resistor. 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.


 Layout Guide Line
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Figure 3: Demo Board PCB 2-Layer Layout
· TMDS lines

· Proper stack up data is selected for 100Ω differential impedance control for high speed TMDS lines. Please refer to figure 4.
· If vias or passive components are unavoidable, spacing between the differential pair should be widened before them and they should be placed symmetrically as shown in figure 5.
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Figure 4: Stack up of TMDS line
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Figure 5: Layout of Vias and Passive Components on Differential Trace

· Power/Ground

Traces for power and ground should be wide and short.
· ARC Impedance Control

ARC impedance is well controlled to 55Ω.
· Decoupling Capacitors

Decoupling capacitors should be close to each Vcc pin. As PI3HMDI336 has 6 Vcc pins including one SVDD pin, 6 de-coupling capacitors with 0.1uF are needed. In figure 6, C201-C206 are decoupling capacitors.
[image: image6.emf]
Figure 6: Layout of Decoupling Capacitors
Appendix: Typical Application Circuit
[image: image7.emf]
Figure 7: Application Circuit of HPD Buffer Mode Provided Scalar DDC 5V Tolerance
[image: image8.emf]
Figure 8: Application Circuit of HPD Open Drain Mode Provided Scalar DDC 5V Tolerance
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