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SECTION 1 - INTRODUCTION

1.1 Scope and Organization

111 Organization

This document is intended to help a programmer understand the details of the operation of the ADV7513. It is divided into
sections:

» Section 2 -References- is a list of other references, which will be helpful when designing with the HDMI Transmitter.

» Section 3 -Quick Start Guide- provides a reference to commonly used registers divided by function.

» Section 4 -Programming Tasks- is divided into common programming tasks. This section includes references to
registers and detailed descriptions of the method to accomplish the task. For some tasks, the needed registers will be
spread throughout the map, so this section helps the user locate the registers.

» Section 5 -Register Mapscontains the complete register maps - The main register map contains cross-reference links to
sections within the document that contain the relevant details on using each bit described.

1.1.2  Use of Register Bits

Different bits on a single byte may have various functions. » Section 4 -Programming Tasks may refer to an isolated bit.
Using a “read, modify, write” method when changing the value of these bits is reccommended to guarantee that other bits in
the register will not be affected. To find the functions of other bits in the byte, refer to » Section 5 -Register Maps, where the
Reference column points to the section with more detailed information about the register.

1.1.3  Register Types

Registers that do not have a defined functionality will be one of three types:

Fixed Value may need to be set one time, but should never be changed.
Reserved Register exists, but has no function.
Not Used Register does not exist and will always be read back as 0. Any register not defined in the

complete register map fits this description.

1.1.4 Format Standards

In this document, ADI has chosen to represent data in the following ways:

OxNN Hexadecimal (base-16) numbers are represented using the “C” language notation,
preceded by Ox.

ObNN Binary (base-2) numbers are represented using “C” language notation, preceded by 0Ob.

NN Decimal (base-10) numbers are represented using no additional prefixes or suffixes.

Bit Bits are numbered in little-endian format; i.e., the least-significant bit of a byte or word is

referred to as bit 0.

Bit descriptions in the register maps are assumed to be binary.

1.1.5 Links

There are many links in this document to help with navigation. Use a mouse click to follow a link, and use the Alt key + left
arrow key to return.
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1.1.6 Symbols
Symbols are used to indicate internal and external document references as follows:

» Indicates a reference to another section of this document.
> Indicates a reference to another document, either an ADI document or an external specification.
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SECTION 2 - REFERENCES

2.1 ADI Documents

> ADV7513 Data Sheet
> ADV7513 Hardware User’s Guide
> ADV7513 Software Driver User’s Guide

2.2 Specifications

EIA/CEA-861

HDMI Specification 1.4a
HDCP 1.3

IEC 60958

IEC 61937

The I2C-Bus Specification

vV v Vv Vv Vv y
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SECTION 3 - QUICK START GUIDE

The Quick Start guide brings attention to registers that need to be configured when initially bringing up the HDMI
transmitter. For detailed information, refer to the section number link on the right side of the page. Complete registers and

Power-up the Tx (HPD must be high)

0x41[6] = 0b0 for power-up — power-down > 4.7
Fixed registers that must be set on power up

0x98 = 0x03 »4.29
0x9A[7:5] =0bl111 »4.2.9
0x9C = 0x30 »4.2.9
0x9D[1:0] = 0b0O1 »4.2.9
0xA2 = 0xA4 »4.2.9
0xA3 = 0xA4 »4.2.9
0xE0[7:0] = 0xDO »4.2.9
0xF9(7:0] = 0x00 »4.2.9
Set up the video input mode

0x15[3:0] - Video Format ID (default = 4:4:4) »4.3.2
0x16[5:4] - Input Color Depth for 4:2:2 (default = 12 bit) »4.3.2
0x16[3:2] - Video Input Style (default style = 2) »4.3.2
0x17[1] - Aspect ratio of input video (4x3 = 0b0, 16x9 = Ob1) »4.3.3
Set up the video output mode

0x16[7:6] = 0b0 for 4:4:4 - Output Format (4:4:4 vs 4:2:2) »4.3.5
0x18[7] = 0b1 for YCbCr to RGB - CSC Enable »4.3.7
0x18[6:5] = 0b00 for YCbCr to RGB - CSC Scaling Factor »4.3.7
0xAF[1] = 0bl for HDMI - Manual HDMI or DVI mode select »4.2.2
HDCP

0xAF[7] = 0b1 for enable HDCP »4.6
0x97[6] - BKSV Interrupt Flag (Wait for value to be 0b1 then write 0b1) »4.6
Audio setup

0x01 - 0x03 = 0x001800 for 48kHz - N Value »4.4.2
0x0A[6:4] - Audio Select (I2S = 0b000, SPDIF = 0b001, HBR = 0b011) »4.4.1
Audio Mode

0x0B[7] = 0b1 - SPDIF Enable »4.4.1.2
0x0C[5:2] =0b1111 - I2S Enable »4.4.1.1
0x15[7:4] - 12S Sampling Frequency »44.1.1
0x0A[3:2] - Audio Mode »4.4.1
0x0A[3:2] - Audio Select »4.4.1
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SECTION 4 - PROGRAMMING TASKS
4.1 12C Bus

The ADV7513 uses four I12C register maps. The SDA/SCL programming address for the Main Register Map is 0x72 or OX7A,
based on whether PD/AD is pulled high (10K resistor to power supply = 0x7A) or pulled low (10KQ resistor to GND =
0x72) when power is applied to the supplies. The user should wait 200ms for the address to be decided, after the power
supplies are high, before attempting to communicate with the ADV7513 using I2C. A complete listing of the Main Register
Map is provided in Section 5 -Register Maps Refer to the “I2C Interface (access to the ADV7513 registers)” section in the
> ADV7513 Hardware User’s Guide for information about 12C hardware.

The device address for the Packet Memory is programmable and is controlled by register 0x45 of the Main Register Map. The

The CEC Memory address is programmable and controlled by register OXE1 of the Main Register Map. The default setting is
0x78. Unless otherwise stated, all register references in this document refer to the Main Register Map.

The Fixe I2C Address register 0xF9 needs to be set to an I2C address that does not conflict with any other address on the
board. 0x00 is an appropriate setting.

Table 112C Bus Related Registers (Main Map)

Address | Type | Bits Default Value Register Name Function

0x43 R/W [ [7:0] | 01111110 EDID Memory Address The I2C address for EDID memory
Packet Memory Read Mode

0x44 R/W | [0] oooeeea] Packet Read Mode 0=Allow user to read from packet memory

1=Allow HDMI logic to read from packet memory

0x45 R/W | [7:0] | 01110000 Packet Memory I2C Map Address The 12C address for the packet memory

O0xE1 R/W [ [7:0] | 01111000 CEC Map Address The 12C address for CEC 12C control map
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4.2

4.2.1

General Control

Hot Plug Detect (HPD) and Monitor Sense

To operate the ADV7513, it is necessary to monitor the Hot Plug Detect (HPD) signal and power up the part after HPD
becomes high. To power up the part, the Power Down register bit (0x41[6]) must be written to 0 when the HPD pin is high.
The status of the HPD pin can be read in register bit 0x42[6]. Both the HPD pin and Capability Discovery and Control (CDC)
HPD will be used for the internal HDCP signal. The CDC HPD signal is used as the HPD signal when HEC is active, because
the physical HPD line needs to be held high for HEC. The HPD source can be selected with the HPD Control Register Bits
0xD6[7:6]. When these bits are set to 0b00, both the HPD pin and CDC HPD will be used for the internal HPD signal. When
these bits are set toOb01 only the CDC HPD will be used, and 0b10 means that only the HPD pin will be used. When
0xD6[7:6] is set to 0b11 the HPD signal will always be high, but the HPD interrupt will still respond to the HPD pin. To use
the CDC HPD register bit 0x7F[6] of the CEC Map must be set to 1 and 0x80 and 0x81of the CEC Map need to be set to
products containing the HDMI Tx’s physical address.

When the signal on HPD is low, some registers cannot be written to. When HPD goes from high to low, some registers will be

If there is a need to power up the part when the HPD signal is low, the HPD can be overridden using the HPD Control
register bit (0xD6[7] = 1. This would be needed, for example, when reading the EDID from an HDMI port when the HPD is
low in order to find its CEC physical address.

The best method to determine when the HPD is high is to use the interrupt system. The bit representing an HPD interrupt is

Monitor Sense refers to the detection of TMDS clock line pull-ups in the HDMI sink. If greater than 1.8V is detected, the
Monitor Sense interrupt will be triggered and the Monitor Sense State bit (0x42[5]) will be 1.

One reason to detect the Monitor Sense is to delay powering up the chip until the Rx is actually ready to receive signals. A
typical implementation for a sink is to tie the HDMI 5V to HPD through a series resistor. In this case, the HPD signal will be
detected regardless of whether the sink is powered on and ready to receive audio and video. For this reason it is best to wait
for both the Monitor Sense and HPD before powering up the chip when trying to achieve minimum power consumption.
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Table 2Hot Plug Detect (HPD) and Monitor Sense Related Registers (Main Map)

Address | Type | Bits | Default Value Register Name Function
State of HDMI sink
[6] (Vi HPD State 0 = Hot Plug Detect state is low
1 = Hot Plug Detect state is high
0x42 RO
State of the monitor connection
[5] il Vel Monitor Sense State 0 = HDMI clock termination not detected
1 = HDMI clock termination detected
HPD Interrupt Enable
[7] | i HPD Interrupt Enable 0 = interrupt disabled
1 = interrupt enabled
0x94 R/W
Monitor Sense Interrupt Enable
[6] B G Monitor Sense Interrupt Enable 0 = interrupt disabled
1 = interrupt enabled
HPD Interrupt
[7] (el HPD Interrupt 0 = no interrupt detected
1 = interrupt detected
0x96 R/W

Monitor Sense Interrupt

6 *prereet Monitor Sense Interrupt 0 = no interrupt detected
p p

1 = interrupt detected

Monitor Sense Power Down
0xA1l R/W [6] *ereet Monitor Sense Power Down 0 = Monitor Sense monitoring enabled
1 = Monitor Sense monitoring disabled

HPD Control

00 = HPD is from both HPD pin or CDC HPD
0xD6 R/W [7:6] Qe HPD Control 01 = HPD is from CDC HPD

10 = HPD is from HPD pin

11 = HPD is always high
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Table 3Hot Plug Detect (HPD) and Monitor Sense Related Registers (CEC Map)

Default
Address | Type | Bits Register Name Function
. Value &
Controls whether to toggle internal HPD signals when receiving CDC
CDC HPD Response HPD message
Bl R g
Ox7E R el ! Enable 1 = enable
0 = disable
0x80 00000000
R/W | [15:0] CEC Physical Address Physical address of CEC device
0x81 00000000
Controls the time CDC HPD stays low when receiving CDC HPD toggle
: . message.
0x82 R/W | [7:0] 00000001 CDC HPD Timer Count HPD low = CDC_HPD_ Timer Count * CEC_CLK.
CEC_CLK is 760KHz by default.
0x83 RO [7] Qrexreet CDC HPD HPD signal from CEC interface

422 HDMIDVI Selection

The HDMI Transmitter supports both HDMI and DVI modes. HDMI or DVI mode is selected by OxAF[1]. In DVI mode no
packets will be sent, and all registers relating to packets and InfoFrames will be disregarded. DVI only supports the RGB color
space, so, if the input is not RGB, it is important to remember to set the color space conversion to output RGB when DVI is
enabled. See » 0 for details about the Color Space Converter. The current mode of HDMI or DVI can be confirmed by the
read only (RO) bit OxC6[4].

Table 4HDMI DVI Selection Related Registers (Main Map)

Address Type Bits Default Value Register Name Function
HDMI Mode
0xAF R/W [1] peeeeo* HDMI/DVI Select 0 =DVI Mode
1 = HDMI Mode

423 AV Mute

The AV Mute bits are sent to the Rx through the General Control Packet (GCP). One purpose of the AV Mute is to alert the
Rx of a change in the TMDS clock so the Rx can mute audio and video. AV Mute also pauses HDCP encryption, so the
HDCP link is maintained while the TMDS clock is not stable. It can also be used in general to tell the sink to mute audio and
video. AV Mute is not sufficient as a means to hide protected content, because the content is still sent even when AV Mute is
enabled.

To use AV Mute, enable the GCP by setting the GC Packet Enable register bit (0x40[7]) to 1. To set AV mute, clear the Clear
AV Mute bit (0x4B[7] = 0) and set the Set AV Mute bit (0x4B[6] = 1). To clear AV mute, clear Set AV Mute (0x4B[6] = 0) and
set Clear AV Mute (0x4B[7] = 1). Note that it is invalid to set both bits to 1.

To avoid a partial update of the General Control packet, the Packet Update features should be used. By setting the GC Packet
Update register bit (0x48[4] Packet Memory) to 1, the current values for GC Header and Packet Bytes will be stored and sent
in the GC Packets. The user should update the values then set the GC Packet Update register bit to 0 to begin sending the
new packets.
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Table 5AV Mute Related Registers (Main Map)

Default

Address | Type | Bits Value Register Name Function
GC Packet Enable
0x40 R/W | [7] | Oroeeox EGn Eblizcket 0 = GC Packet Disabled
1 = GC Packet Enabled
GC Packet Update: Before updating the GC Packet using I2C set to '1' to continue
GC Packet sending the current values.
256 ()% %%
Ox4A Rw 14l 0 Update 0 = GC Packet I2C update inactive
1 = GC Packet I2C update active
Clear Audio Video Mute
[7] | Qreereex Clear AV Mute | 0= Clear
1 = Set clear av mute
0x4B R/IW
Set Audio Video Mute
[6] | xOrorxxx Set AV Mute 0 = Clear
1 = Set av mute.
424 TMDS Power-Down

The differential outputs of the ADV7513 can be powered down. This can be useful for ensuring that no invalid data will be
put on the HDMI link until the register settings have been confirmed.

To avoid glitches in the TMDS clock at turn-on, a soft TMDS clock turn-on feature is provided. Enable the two Soft TMDS

Clock Turn On registers before disabling Clock Driver Power Down. When the clock is active, disable the Soft TMDS Clock
Turn On registers.

The TMDS Clock can be inverted by setting the TMDS Clock Inversion register bit 0xDE[3] to 1. This can be useful when
using test equipments that has a dependency on the relationship between the TMDS clock and data.
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Table 6 TMDS Power-Down Related Registers (Main Map)

Address

Type Bits

Default Value

Register Name

Function

0xAl

(5]

**0*****

Channel 0 Power Down

Channel 0 Power Down
0 = power up
1 = power down

(4]

R/W

***0****

Channel 1 Power Down

Channel 1 Power Down
0 = power up
1 = power down

(3]

****0***

Channel 2 Power Down

Channel 2 Power Down
0 = power up
1 = power down

(2]

*****0**

Clock Driver Power Down

Clock Driver Power Down
0 = power up
1 = power down

0xD6

R/W [4]

***0****

TMDS CLK Soft Turn On

Soft TMDS Clock Turn On
0 = Soft Turn On Disabled
1 = Soft Turn On Enabled

0xDE

R/W (3]

****0***

TMDS Clock Inversion

TMDS Clock Inversion
0 = Normal TMDS Clock
1 = Inverted TMDS Clock

4.2.5

Packet Update

To avoid a partial update of the packets the Packet Update feature should be used. By setting the Packet Update register bit to
1the current values will be stored and sent in the packets. The user should update the values then set the Packet Update

register bit to 0 to begin sending the new packets. The Packet Update feature is available for the following packets.

= AVI InfoFrame

= Audio InfoFrame

= GC Packet

= SPD Packet

= ACP Packet
= ISRCI Packet
= ISRC2 Packet
= Spare Packetl
= Spare Packet2

When the respective Packet Update register bit is set to ‘I’, the contents of the packet are copied over from 12C memory to the
Packet Update Buffer, and during this time the I2C contents can be updated without causing any disturbances on the screen.
Copying over from 12C memory contents to the Packet Update Buffer happens within one TMDS clock cycle. Once the
update is finished, the respective Packet Update register bit can set back to ‘0’, and the next packet can be updated. As seen in
the below figure, when the respective Packet Update register bit is set to ‘1’, the contents of the Packet Update Buffer are used
instead of the I2C memory contents to send across the TMDS link.It should be noted that at all packet updates are sent across
the TMDS link during the next available blanking period.
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Figure 1 Packet Update

12C Slave

Packet Update -
Buffer Mem [--—- :

226 Source Product Description (SPD) Packet

The Source Product Description (SPD) packet contains the vendor name and product description. One application of this
packet is to allow the Rx to display the source information on an OSD. This information is in 7-bit ASCII format. Refer to the
> HDMI 1.4A specification for more detail.

avi_update

aud_updgte

TMDS TMDS
Pckt Encode
Controller

f gop_updfte

To avoid a partial update of the SPD packet the Packet Update features should be used. By setting the SPD Packet Update
register bit (0x1F[7] Packet Memory) to 1, the current values for SPD Header and Packet Bytes (0x0 — 0x1E Packet Memory)
will be stored and sent in the SPD packets. The user should update the values then set the SPD Packet Update register bit to

‘0’ to begin sending the new packets. See section 4.2.5 for details.
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Table 7Source Product Description (SPD) Packet Related Registers (Main Map)
Address Type Bits Default Value Register Name Function
SPD Packet Enable

0x40 R/W [6] xoeeet SPD Packet Enabled 0 = Disabled

1 = Enabled

Auto Checksum Enable
0x4A R/W (7] Preeeeex Auto Checksum Enable 0 = Use checksum from registers

1 = Use automatically generated checksum

Tahle 8 Source Product Description (SPD) Packet Related Registers (Packetmemory Map)

Address Type Bits Default Value Register Name Function
0x00 R/IW [7:0] 00000000 SPD Header Byte 0
0x01 R/IW [7:0] 00000000 SPD Header Byte 1
0x02 R/IW [7:0] 00000000 SPD Header Byte 2
0x03 R/W [7:0] 00000000 SPD Packet Byte 0
0x1E R/W [7:0] 00000000 SPD Packet Byte 27
SPD Packet Update: Before updating the
SPD Packet using I2C set to '1' to continue
0x1F R/W [7] Qerrenex SPD Packet Update sending the current values.
0 = SPD Packet I2C update inactive
1 = SPD Packet I2C update active
42.7 Spare Packets

Spare packets are defined by the user. This allows the ADV7513 to adapt to future changes and additions to the > HDMI

specification.

To avoid a partial update of the Spare Packets the Packet Update features should be used. By setting the Spare Packet 1
Update register bit (0xDF[7] Packet Memory) or Spare Packet 2 Update register bit (0xFF[7] Packet Memory) to 1, the
current values will be stored in the Spare Packet Header and Packet Bytes (0xCO - 0xDE and 0xEO0 to 0xFE Packet Memory)
and sent in the Spare Packets. The user should update the values then set the Spare Packet 1 Update or Spare Packet 2 Update
register bit to ‘0’ to begin sending the new packets. See section 4.2.5 for details.
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Table 9Spare Packets Related Registers (Main Map)

Address Type Bits Default Value Register Name Function
Spare Packet 2 Enable
[1] R (X Spare Packet 2 Enable 0 = Disabled
1 = Enabled
0x40 R/W
Spare Packet 1 Enable
[0] BN Spare Packet 1 Enable 0 = Disabled
1 = Enabled
Table 10 Spare Packets Related Registers (Packetmemory Map)
Address | Type | Bits Default Value Register Name Function
0xCo R/W | [7:0] | 00000000 Spare Packet 1 Header Byte 0
0xC1 R/W [7:0] 00000000 Spare Packet 1 Header Byte 1
0xC2 R/W | [7:0] | 00000000 Spare Packet 1 Header Byte 2
0xC3 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 0
0xDE R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 27
Spare Packet 1 Update
Before updating the Spare Packetl using
0xDF W | [7] - Spare Packet 1 Update I2C set to '1' to continue sending the
current values.
0 = Spare Packet 1 I2C update inactive.
1 = Spare Packet 1 I2C update active.
0xEO R/W | [7:0] | 00000000 Spare Packet 2 Header Byte 0
0xFE R/W [7:0] 00000000 Spare Packet 2 Packet Byte 27
Spare Packet 2 Update
Before updating the Spare Packet 2 using
OxFF RIW | [7] Qrreeet Spare Packet 2 Update I2C set to '1' to continue sending the current values.
0 = Spare Packet 2 I2C update inactive
1 = Spare Packet 2 I2C update active
428 System Monitoring

The ADV7513 utilizes both interrupts and registers to report errors and the status of internal operations. See » 4.10 for details
about using interrupts.

4.2.8.1

DDCController Status

The current state of the DDC controller can be read from the DDC Controller State 12C register (0xC8 [3:0]). The codes for
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Table 11 DDCController Status

0xC8 [3:0] DDC ControllerState

0000 In Reset (No Hot Plug Detected)
0001 Reading EDID

0010 IDLE (Waiting for HDCP Requested)
0011 Initializing HDCP

0100 HDCP Enabled

0101 Initializing HDCP Repeater

4282 HDCP/EDID Controller Error Codes

corresponding 4-bit error code. The error code is only valid when the error interrupt is 1. The last error code will remain in

the DDC Controller Error register even when the interrupt is cleared.

Table 12 Error Code Definitions
Error Code Error Condition
0000 No Error
0001 Bad Receiver BKSV
0010 Ri Mismatch
0011 P; Mismatch
0100 I2C Error (usually a no-ack)
0101 Timed Out Waiting for Downstream Repeater DONE
0110 Max Cascade of Repeaters Exceeded
0111 SHA-1 Hash Check of KSV List Failed
1000 Too Many Devices Connected to Repeater Tree
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Table 13 System Monitoring Related Registers (Main Map)
. Default . .
Address | Type | Bits Value Register Name Function
DDC Controller Error Interrupt Enable
0x95 R/W | [7] Qerrenex DDC Controller Error Interrupt 0 = interrupt disabled
Enable .
1 = interrupt enabled
DDC Controller Error Interrupt
0x97 R/W | [7] Qerrenex DDC Controller Error Interrupt 0 = no interrupt detected
1 = interrupt detected
PLL Lock Status
0x9E RO (4] el Vel PLL Lock Status 0 = PLL Not Locked
1 =PLL Locked
DDC Controller Error
[7:4] [ 0000**** DDC Controller Error Error code report when the DDC Controller Error Interrupt register
0xC8 | RO 0x97[7] = 1
DDC Controller State
. ok,
[3:0] 0000 DDC Controller State State of the controller used for HDCP debug purposes
429 Fixed Registers That Must Be Set

After HPD becomes low the ADV7513 will be powered down and many registers reset. When HPD becomes high, it must be
powered up by using the Power Down register bit (0x41[6]). The following fixed registers should be set after power up:

Table 14 Fixed Registers That Must Be Set (Main Map)
Address Type Bits Default Value Register Name Function
0x98 R/W [7:0] 00001011 Fixed Must be set to0x03 for proper operation
0x9A R/W [7:1] 0000000* Fixed Must be set to 0b1110000
0x9C R/W [7:0] 01011010 Fixed Must be set to 0x30 for proper operation
0x9D R/W [1:0] P00 Fixed Must be set to 0b01 for proper operation
0xA2 R/W [7:0] 10000000 Fixed Must be set to 0xA4 for proper operation
0xA3 R/W [7:0] 10000000 Fixed Must be set to 0xA4 for proper operation
0xEO R/W [7:0] 10000000 Fixed Must be set to 0xDO for proper operation
0xF9 R/W [7:0] 01111100 Fixed Must be set to 0x00 for proper operation
43 Video Setup
43.1 Input Formatting

The ADV7513 accepts video data from as few as eight pins (YCbCr 4:2:2 with 2x pixel clock) or as many as 24 pins (RGB
4:4:4 or YCbCr 4:4:4). In addition it accepts HSYNC, VSYNC and DE (Data Enable). The ADV7513 is able to detect all of the
59 video formats defined in the > EIA/CEA-861D specification. Either separate HSYNC, VSYNC, and DE, or embedded syncs
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in the style of the ITU BT.656, SMPTE 274M, and SMPTE 296M specifications are accepted.For timing details for video

capture, refer to the Functional Description section of the ADV7513 Hardware User Guide.

43.2 Video Input Tables
Table 15 Input ID Selection
Input | Bits per Pin Assignment Table | Maximum Format Name Sync Type
ID Color Input Clock
0 8 »Table 16 165.0 MHz RGB 4:4:4, YCbCr 4:4:4 Separate syncs
1 8,10, 12 »Table 17 165.0 MHz YCbCr 4:2:2 (even dist.) Separate syncs
2 8,10,12 165.0 MHz YCbCr 4:2:2 (even dist.) Embedded syncs
3 8,10, 12 »Table 18 82.5 MHz YCbCr 4:2:2 2X clock (even Separate syncs
dist.)
4 8,10, 12 82.5 MH:z YCbCr 4:2:2 2X clock (even Embedded syncs
dist.)
6 8 »Table 19 82.5 MH:z YCbCr 4:2:2 DDR (right just.) | Separate syncs
6 8 »Table 20 82.5 MHz YCbCr 4:2:2 DDR (left just.) Separate syncs
6 8,10, 12 »Table 21 82.5 MH:z YCbCr 4:2:2 DDR (even dist.) | Separate syncs
7 8,10,12 »Table 18 82.5 MHz YCbCr 4:2:2 DDR (even dist.) | Separate syncs
8 8,10,12 82.5 MHz YCbCr 4:2:2 DDR (even dist.) | Embedded syncs
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Tahle 16 Normal RGB or YCbCr 4:4:4 (24 bits) with Separate Syncs; Input ID =0
Input Data<23:0>
Format 232221 (201918171615 14|13 ] 12 11 ] 10 13 0
RGB 444 R[7:0] G[7:0] B[7:0]
YCbCr 444 Cr[7:0] Y([7:0] Cb[7:0]

An input format of RGB 4:4:4 or YCbCr 4:4:4 can be selected by setting the input ID (R0x15 [3:1]) to 0b000. There is no need

to set the Input Style (R0x16[3:2]).
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Table 17  YCbCr 4:2:2 Formats (24, 20, or 16 bits) Input Data Mapping:
ROx48[4:3] = ‘00’ (evenly distributed) Input ID =1 or 2
Input Data<23:0>
Format 232221201918 17 ] 16| 15] 14|13 |12 ] 11] 10 7 |6 3 ]2 0
Style 1
YCbCr422 | Cb[11:4] Y[11:4] Cb[3:0] Y[3:0]
f;f S?Z)nc Cr[11:4] Y[11:4] Cr[3:0] Y[3:0]
YCbCr422 | Cb[9:2] Y[9:2] Cb[1:0] Y[1:0]
f;g ‘bsiz)nc Cr[9:2] Y[9:2] Cr[1:0] Y[1:0]
YCbCr422 | Cb[7:0] Y[7:0]
(ng .bsity)nc Cr[7:0] Y[7:0]
Style 2
24 bit Cb[11:0] Y[11:0]
Cr[11:0] Y[11:0]
20 bit Cb[9:0] Y[9:0]
Cr[9:0] Y[9:0]
16 bit Cb[7:0] Y[7:0]
Cr[7:0] Y([7:0]
Style 3
24 bit Y[11:0] Cb[11:0]
Y[11:0] Cr[11:0]
20 bit Y[9:0] Cb[9:0]
Y[9:0] Cr[9:0]
16 bit Y([7:0] Cb[7:0]
Y([7:0] Cr[7:0]

Input ID = 1: An input with YCbCr 4:2:2 with separate syncs can be selected by setting the Input ID (R0x15[3:0]) to 0x1. The
data bit width (24, 20, or 16 bits) must be set with R0x16 [5:4]. The three input pin assignment styles are shown in the table. The

Input Style can be set in R0x16[3:2].

Input ID = 2: An input with YCbCr 4:2:2 with embedded syncs (SAV and EAV) can be selected by setting the Input ID

(R0Ox15[3:0]) to 0x2. The data bit width (24 = 12 bits, 20 = 10 bits, or 16 = 8 bits) must be set with R0x16 [5:4]. The three input pin
assignment styles are shown in the table. The Input Style can be set in R0x16[3:2]. The only difference between Input ID 1 and
Input ID 2 is that the syncs on ID 2 are embedded in the data much like an ITU 656 style bus running at 1X clock and double

width.
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Table 18  YCbCr 4:2:2 Formats (12, 10, or 8 bits) Input Data Mapping:
ROx48[4:3] = ‘00’ (evenly distributed) InputID=3,4,7,0r8

Input Data <23:0>

Format 232221201918 |17 ]16]15]14[13|12]11]10]9 |8 |7 |6 [543 [2]1]o0
Style 1

12 bit Cb/Y/Cr/Y[11:4] [3:0]

10 bit Cb/Y/Cr/Y[9:2] [1:0]

8 bit Cb/Y/Cr/Y[7:0]
Style 2

12 bit Cb/Y/Cr/Y[11:0]

10 bit Cb/Y/Cr/Y[9:0]

8 bit Cb/Y/Cr/Y[7:0]

Input ID = 3: An input with YCbCr 4:2:2 data and separate syncs can be selected by setting the Input ID (R0x15[3:0]) to 0x3. The data bit width
(12, 10, or 8 bits) must be set with R0x16 [5:4]. The two input pin assignment styles are shown in the table. The Input Style can be set in
ROx16[3:2]. Pixel 1 is the first pixel of the 4:2:2 word and should be where DE starts. This mode requires an input clock 2X the pixel rate. For

Input ID = 4: An input with YCbCr 4:2:2 and embedded syncs (ITU 656 based) can be selected by setting the Input ID (R0x15[3:0]) to 0x4. The
data bit width (12, 10, or 8 bits) must be set with R0x16 [5:4]. The two input pin assignment styles are shown in the table. The Input Style can be
set in ROx16(3:2]. The order of data input is the order in the table. For example, data is accepted as: Cb0, YO0, Cr0, Y1, Cb2, Y2, Cr2, Y3... Pixel 1
is the first pixel of the 4:2:2 word and should be where DE starts. This mode requires an input clock 2X the pixel rate. For timing details, see

and the 2™ edge may be the rising or falling edge. The Data Input Edge is defined in R0x16 [1]. 0b1 = 1* edge rising edge; 0b0 = 1** edge falling edge.

Input ID=8: This input format is the same as input ID 4 with the exception that the clock is not 2X the pixel rate, but is double data rate (DDR) and the Input ID
(ROx15[3:0]) is set to 0x8. 0xDO0[3:2] must be set to 2’b11. For timing details, see the > ADV7513W Hardware User’s Guide and »Figure 3 and » Figure 4. The 1%
and the 2™ edge may be the rising or falling edge. The Data Input Edge is defined in R0x16 [1]. 0b1 = 1* edge rising edge; 0b0 = 1** edge falling edge.

Figure2 22X Clock timing

2X CLK

DE

1st 2nd§ 1st 2nd§

Data On Input Bus Eedgeéedgeéedgeéedgei

i 1 F:’ixel | ond Ié’ixel |
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Tahle 19  YCbCr 4:2:2 (8 bits) DDR with Separate Syncs:
Input ID = 6, right justified (R0x48[4:3] =‘01’)

Input Format Data<23:0>
23|22 [21|20]19[18]17 1615141312 1110 [9]8]7]6[5[4]3]2]1]0
Style 1
YCrCB 422 Sep. Cb[3:0] Y[3:0]
Syncs (DDR) Cb[7:4] Y[7:4]
8 bit Cr[3:0] Y[3:0]
Cr[7:4] Y[7:4]
tyle 2
8 bit Y[7:0]
Cb[7:0]
Y[7:0]
Cr[7:0]
Style 3
8 bit Cb[7:0]
Y[7:0]
Cr[7:0]
Y[7:0]

An input format of YCbCr 4:2:2 DDR can be selected by setting the input ID (R0x15 [3:0]) to 0x6. The three different input pin assignment styles are shown in
the table. The Input Style can be set in R0x16[3:2].0xD0[3:2] must be set to 2’b11.The data bit width (8 bits) must be set with R0x16 [5:4]. The Data Input Edge is
defined in ROx16 [1]. The 1* and the 2™ edge may be the rising or falling edge. The Data Input Edge is defined in R0x16 [1]. 0b1 = 1*' edge rising edge; 0b0 = 1*

edge falling edge. Pixel 0 is the first pixel of the 4:2:2 word and should be where DE starts.

Table20 YCbCr 4:2:2 (8 bits) DDR with Separate Syncs:
Input ID = 6, left justified (R0Ox48[4:3] =‘10')

Input Format Data<23:0>
23|22 |21 |20]19[18]17|16|15] 1413121110 [9[8|7[6]|5[4]|3]2]1]0
Style 1
YCICB 422 Sep. Cb[3:0] Y[3:0]
Syncs (DDR) Cb[7:4] Y[7:4]
8 bit Cr[3:0] Y[3:0]
Cr[7:4] Y[7:4]
Style 2
8 bit Y[7:0]
Chb[7:0]
Y[7:0]
Cr[7:0]
Style 3
8 bit Cb[7:0]
Y[7:0]
Cr[7:0]
Y[7:0]

An input format of YCbCr 4:2:2 DDR can be selected by setting the input ID (R0x15 [3:0]) to 0x6. The three different input pin assignment styles are shown in
the table. The Input Style can be set in R0x16[3:2].0xD0[3:2] must be set to 2’b11. The data bit width (8 bits) must be set with R0x16 [5:4]. The Data Input Edge is
defined in ROx16 [1]. The 1* and the 2™ edge may be the rising or falling edge. The Data Input Edge is defined in R0x16 [1]. 0b1 = 1** edge rising edge; 0b0 = 1*

edge falling edge. Pixel 0 is the first pixel of the 4:2:2 word and should be where DE starts.
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Tahle21  YCbCr 4:2:2 (12, 10, 8 bits) DDR with Separate Syncs:

Input ID = 6, evenly distributed (R0x48[4:3] = “00’)

Input Format

Data<23:0>

23[22]21]20]19]18[17]16|15]14[13[12]11 [10]9]8]7 |6 [5]4]3]2]1]0

Style 1
YCrCb422 Sep Y[7:4] Ch[3:0] Y[3:0]
Syncs (DDR) Cb[11:8] Cb[7:4] Y[11:8]
12 bit Y[7:4] Cr[3:0] Y[3:0]
Cr[11:8] Cr[7:4] Y[11:8]
YCrCh422 Sep | Y[5:4] | Cb[3:2] Cb[1:0] | Y[3:2] Y[1:0]
Syncs (BDR) | cp[9:6] Ch[5:4] | Y[9:8] Y[7:6]
10 bit V[5:4] | Cr3:2] CrLo] | v[3:2] Y[L0]
Cr{9:6] Cri5:4] | Y[9:8] Y[7:6]
YCrCB 422 Cb[3:0] Y[3:0]
Sep. Syncs Cb[7:4] Y[7:4]
ngEi)tR) Cr3:0] Y[3:0]
Cr[7:4] Y[7:4]
Style 2
12 bit Y[11:8] Y[7:4] Y[3:0]
Cb[11:8] Ch[7:4] Ch[3:0]
Y[11:8] Y[7:4] Y[3:0]
Cr{11:8] Cr{7:4] Cr[3:0]
10 bit Y[9:6] Y[5:2] Y[1:0]
Ch[9:6] Ch[5:2] Cb[1:0]
Y[9:6] Y[5:2] Y[1:0]
Cr[9:6] Cr[5:2] Cr[1:0]
8 bit Y[7:4] Y[3:0]
Ch[7:4] Ch[3:0]
Y[7:4] Y[3:0]
Cr[7:4] Cr[3:0]
Style 3
12 bit Cb[11:8] Ch[7:4] Ch[3:0]
Y[11:8] Y[7:4] Y[3:0]
Cr{11:8] Cr{7:4] Cr[3:0]
Y[11:8] Y[7:4] Y[3:0]
10 bit Ch[9:6] Ch[5:2] Cb[1:0]
Y[9:6] Y[5:2] Y[1:0]
Cr[9:6] Cr[5:2] Cr[1:0]
Y[9:6] Y[5:2] Y[1:0]
8 bit Ch[7:4] Ch[3:0]
Y[7:4] Y[3:0]
Cr{7:4] Cr{3:0]
Y[7:4] Y[3:0]

An input format of YCbCr 4:2:2 DDR can be selected by setting the input ID (R0x15 [3:0]) to 0x6. The three different input pin assignment styles are shown in the
table. The Input Style can be set in R0x16[3:2]. 0xD0[3:2] must be set to 2’b11. The data bit width (12, 10, or 8 bits) must be set with R0x16 [5:4]. The Data Input
Edge is defined in ROx16 [1]. The 1% and the 2™ edge may be the rising or falling edge. The Data Input Edge is defined in R0x16 [1]. 0b1 = 1% edge rising edge; 0b0
= 1% edge falling edge. Pixel 0 is the first pixel of the 4:2:2 word and should be where DE starts.
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Figure3 DDR DE timing - Register 0x16[1] = 1

DDR CLK _‘

DE . . . :
: 15t 2nd 15t 2"d
Data On Input Bus Eedgegedgegedgegedgeg

i 1 F:’ixel | 2nd Ié’ixel |

Figure4 DDR DE timing - Register 0x16[1] =0

DDR CLK J

DE : : : :
EARFLERCEPLE
Data On Input Bus ;edgegedgeéedgeéedgeg

i 1 F:>ixel | 2nd |:3ixel |

432.1 Input Data Clock

When using an input format where the clock is 2 or 4 times the frequency of the data, such as 480i at 27MHz, CLK Divide

function. The generated clock can be synchronized to the Hsync, Vsync, or DE. This can be selected in register bits 0xD0[3:2].

Register OxBA controls the clock delay for the video data capture. For DDR, the negative edge clock delay can be controlled
independently of the positive edge. To enable independent, negative-edge DDR control, set 0xDO[7] to 1. The delay can be

controlled in register bits 0xDO[6:4].
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Figure 5 Input Clock Divide Control

0x9D[3:2]
CLK pin
00
Divide By Signal goes to Digital Block
2 01 (input data latches)
Divide By 10
4

0xA4[6]

0 = Reset, static output
1 = Normal, divide by 2 and 4 outputs active
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Input Formatting Related Registers (Main Map)

Address

Type

Bits

Default
Value

Register Name

Function

0x15

R/W

[3:0]

****0000

Input ID

Input Video Format
See »Table 16 to »Table 21
0000 = 24 bit RGB 4:4:4 or YCbCr 4:4:4 (separate syncs)
0001 = 16, 20, 24 bit YCbCr 4:2:2 (separate syncs)
0010 = 16, 20, 24 bit YCbCr 4:2:2 (embedded syncs)
0011 =8, 10, 12 bit YCbCr 4:2:2 (2x pixel clock, separate syncs)
0100 = 8, 10, 12 bit YCbCr 4:2:2 (2x pixel clock, embedded syncs)
0101 = 12, 15, 16 bit RGB 4:4:4 or YCbCr (DDR with separate syncs)
(0xD0[3:2] must be set to 2’b11)
0110 = 8,10,12 bit YCbCr 4:2:2 (DDR with separate syncs) (0xD0[3:2] must
be set to 2’b11)
0111 =8, 10, 12 bit YCbCr 4:2:2 (DDR separate syncs) (0xD0[3:2] must be set
to 2’b11)
1000 = 8, 10, 12 bit YCbCr 4:2:2 (DDR embedded syncs) (0xD0[3:2] must be
set to 2’b11)

0x16

R/W

OX’X’X’X’***

Output Format

Output Format
0=4:4:4
1=4:2:2

[5:4]

**00****

Color Depth

Color Depth for Input Video Data.
See »Table 16 to »Table 21

00 = invalid

10 = 12 bit

01 =10 bit

11 = 8 bit

[3:2]

****00**

Input Style

Styles refer to the input pin assignments.
See »Table 16 to »Table 21

00 = Not Valid

01 = style 2

10 =style 1

11 =style 3

******0*

DDR Input Edge

Video data input edge selection. Defines the first half of pixel data
clocking edge. Used for DDR Input ID 5 and 6 only.

0 = falling edge

1 =rising edge

0x17

R/W

*0******

Vsync Polarity

Case 1: Sync Adjustment Register (0x41[1]) =1
0 = high polarity

1 = low polarity

Case 2: Sync Adjustment Register (0x41[1]) =0
0 = sync polarity pass through

1 = sync polarity invert

0 = High polarity

1 = Low polarity

**0*****

Hsync Polarity

HSync polarity for Embedded Sync Decoder and Sync Adjustment
Case 1: Sync Adjustment Register (0x41[1]) =1
0 = high polarity
1 = low polarity
Case 2: Sync Adjustment Register (0x41[1]) =0
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Address | Type | Bits

Default
Value

Register Name

Function

0 = sync polarity pass through
1 = sync polarity invert

0 = High polarity

1 = Low polarity

*****0**

4:2:2 to 4:4:4 Interpolation
Style

4:2:2 to 4:4:4 Up Conversion Method
0 = use zero order interpolation
1 = use first order interpolation

*0******

Video Input Bus Reverse

Bit order reverse for input signals.
0 = Normal Bus Order
1=LSB.... MSB Reverse Bus Order

0x48 R/W

**0*****

DDR Alignment

DDR alignment (Only For ID 5)
SeerTable 16 to »Table 21

0 = DDR input is D[17:0]
1 = DDR input is D[35:18]

[4:3]

***00***

Video Input Justification

Bit Justfication for YCbCr 4:2:2 modes.
SeerTable 16 to »Table 21

00 = evenly distributed

01 = right justified

10 = left justified

11 = Invalid

0xBA R/W | [7:5]

000*****

Clock Delay

Programmable delay for input video clock.000 = -1.2ns

001 =-0.8ns

010 = -0.4ns

011 = no delay

100 = 0.4ns

101 = 0.8ns

110 = 1.2ns

111 = 1.6ns

0*******

Enable DDR Negative Edge
CLK Delay

Enable DDR Negative Edge Clock Delay Adjust
0 = Disable DDR Negative Edge CLK Delay
1 = Enable DDR Negative Edge CLK Delay

[6:4]

0xDO0 R/W

*01 1>(>>(>>(>>('

DDR Negative Edge CLK
Delay

Delay Adjust for the Input Video CLK Negative Edge for DDR Capture
Should be set to 0b011 for No Delay
000 = -1200 ps
001 = -800 ps
010 = -400 ps
011 = no delay
100 = 400 ps
101 = 800 ps
110 = 1200 ps
111 = Invert CLK

[3:2]

****00**

Sync Pulse Select

Case 1: Input ID register bits (0x15[3:0] = 5,6,7,8

Must be 0b11

Case 2: For input ID 1, 2, 3, 4 with 1X clock (See the Input Data Clock
section, number 0). Can be set to any value.

Case 3: For 2X or 4X input clock (See Input Data Clock section) with ID 1,
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. Default . .

Address | Type | Bits Value Register Name Function
2, 3, 4. 1X generated clock synchronizes with.
00 =DE
01 = Hsync
10 = Vsync
11 = no sync pulse

433 Video Mode Detection

The video mode detection feature can inform the user of the CEA 861D defined Video Identification (VIC) of the video being
input to the ADV7513, as well as some additional formats. If an 861D format is detected, the VIC code is contained in register
Ox3E[7:2]. Some additional non-861D formats are contained in 0x3F[7:5]. Some information from the user is required to
make the VIC determination for formats which can’t be distinguished by the automatic detection system. The aspect ratio
(0x17[1]) is used to distinguish between 861D video timing codes where aspect ratio is the only difference. The Low Refresh
Rate bits (OxFB[2:1]) inform the detection logic that a low-frequency Vsync format is being used, and specify the refresh rate.
These include 1080p with 24, 25, and 30Hz refresh rates. The High Refresh Rate bit (0xD5[3:2]) allows the detection circuit to
identify modes with 2x or 4x the normal refresh rate. For 240p and 288p modes the number of total lines can be selected in
0x3F[4:3]. The VIC detected is also affected by pixel repeat; see »4.3.4.

The detected VIC will be sent in the AVI InfoFrame unless pixel repetition is applied, causing the sent VIC to be different. To
override the VIC detection, the pixel repeat mode must be set to manual by setting register 0x3B[6:5] to 0b10 or Ob11. The
desired VIC is input into 0x3C[5:0]. The transmitter can support non-CEA 861D modes, but these will not be automatically
detected. In this case the VIC should be 0.
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Video Mode Detection Related Registers (Main Map)

Address

Type

Bits

Default
Value

Register Name

Function

0x17

R/W

******0*

Aspect Ratio

Aspect ratio of input video.
0 = 4:3 Aspect Ratio
1 = 16:9 Aspect Ratio

0x3D

RO

[5:0]

**000000

VIC to Rx

VIC sent to HDMI Rx and Used in the AVI InfoFrame Status (value
defined in CEA861D)

000000 = VIC#0:
000001 = VIC#1:
000010 = VIC#2:
000011 = VIC#3:
000100 = VIC#4:
000101 = VIC#5:
000110 = VIC#6:
000111 = VIC#7:
001000 = VIC#8:
001001 = VIC#9:

001010 = VIC#10:
001011 = VIC#11:
001100 = VIC#12:
001101 = VIC#13:
001110 = VIC#14:
001111 = VIC#15:
010000 = VIC#16:
010001 = VIC#17:
010010 = VIC#18:
010011 = VIC#19:
010100 = VIC#20:
010101 = VIC#21:
010110 = VIC#22:
010111 = VIC#23:
011000 = VIC#24:

011001 = VIC#25

011010 = VIC#26:
011011 = VIC#27:
011100 = VIC#28:
011101 = VIC#29:
011110 = VIC#30:
011111 = VIC#31:
100000 = VIC#32:
100001 = VIC#33:
100010 = VIC#34:
100011 = VIC#35:
100100 = VIC#36:
100101 = VIC#37:
100110 = VIC#38:
100111 = VIC#39:
101000 = VIC#40:
101001 = VIC#41:
101010 = VIC#42:
101011 = VIC#43:
101100 = VIC#44:

101101 = VIC#45

VIC Unavailable
VGA (640x480) 4:3
480p-60, 4:3

480p-60, 16:9
720p-60, 16:9
1080i-60, 16:9
480i-60, 2x Clk, 4:3
480i-60, 2x Clk, 16:9
240p-60, 2x Clk, 4:3
240p-60, 2x Clk, 16:9
480i-60, 4x Clk, 4:3
480i-60, 4x Clk, 16:9
240p-60, 8x Clk, 4:3
240p-60, 8x Clk, 16:9
480p-60, 2x Clk, 4:3
480p-60, 2x Clk, 16:9
1080p-60, 16:9
576p-50, 4:3
576p-50, 16:9
720p-50, 16:9
1080i-50, 16:9
576i-50, 2x CIk, 4:3
576i-50, 2x Clk, 16:9
288p-50, 2x Clk, 4:3
288p-50, 2x Clk, 16:9
: 576i-50, 4x Clk, 4:3
576i-50, 4x Clk, 16:9
288p-50, 8x Clk, 4:3
288p-50, 8x Clk, 16:9
576p-50, 2x Clk, 4:3
576p-50, 2x Clk, 16:9
1080p-50, 16:9
1080p-24, 16:9
1080p-25, 16:9
1080p-30, 16:9
480p-60, 4x Clk, 4:3
480p-60, 4x CIk, 16:9
576p-50, 4x Clk, 4:3
576p-50, 4x CIk, 16:9
1080i-50, Alt Blanking
1080i-100, 16:9
720p-100, 16:9
576p-100, 4:3
576p-100, 16:9
576i-100, 4:3

: 576i-100, 16:9
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Address | Type | Bits

Default
Value

Register Name

Function

101110 = VIC#4e6:
101111 = VIC#47:
110000 = VIC#48:
110001 = VIC#49:
110010 = VIC#50:
110011 = VIC#51:
110100 = VIC#52:
110101 = VIC#53:
110110 = VIC#54:
110111 = VIC#55:
111000 = VIC#56:
111001 = VIC#57:
111010 = VIC#58:
111011 = VIC#59:
111100 = VIC#60:

1080i-120, 16:9
720p-120, 16:9
480p-120, 4:3
480p-120, 16:9
480i-120, 4:3
480i-120, 16:9
576p-200, 4:3
576p-200, 16:9
576i-200, 4:3
576i-200, 16:9
480p-240, 4:3
480p-240, 16:9
480i-240, 4:3
480i-240, 16:9
60+ For Future Use

0x3E RO | [7:2]

000000**

Actual VIC Detected

Input VIC Detected (value defined in CEA861D)

000000 = VIC#0:
000001 = VIC#1:
000010 = VIC#2:
000011 = VIC#3:
000100 = VIC#4:
000101 = VIC#5:
000110 = VIC#6:
000111 = VIC#7:
001000 = VIC#8:
001001 = VIC#9:

001010 = VIC#10:
001011 = VIC#11:
001100 = VIC#12:
001101 = VIC#13:
001110 = VIC#14:
001111 = VIC#15:
010000 = VIC#16:
010001 = VIC#17:
010010 = VIC#18:
010011 = VIC#19:
010100 = VIC#20:
010101 = VIC#21:
010110 = VIC#22:
010111 = VIC#23:
011000 = VIC#24:
011001 = VIC#25:
011010 = VIC#26:
011011 = VIC#27:
011100 = VIC#28:
011101 = VIC#29:
011110 = VIC#30:

011111 = VIC#31
100000 = VIC#32
100001 = VIC#33

100010 = VIC#34:
100011 = VIC#35:
100100 = VIC#36:

VIC Unavailable
VGA (640x480) 4:3
480p-60, 4:3

480p-60, 16:9
720p-60, 16:9
1080i-60, 16:9
480i-60, 2x Clk, 4:3
480i-60, 2x Clk, 16:9
240p-60, 2x Clk, 4:3
240p-60, 2x Clk, 16:9
480i-60, 4x Clk, 4:3
480i-60, 4x Clk, 16:9
240p-60, 8x Clk, 4:3
240p-60, 8x Clk, 16:9
480p-60, 2x Clk, 4:3
480p-60, 2x Clk, 16:9
1080p-60, 16:9
576p-50, 4:3
576p-50, 16:9
720p-50, 16:9
1080i-50, 16:9
576i-50, 2x CIk, 4:3
576i-50, 2x Clk, 16:9
288p-50, 2x Clk, 4:3
288p-50, 2x Clk, 16:9
576i-50, 4x Clk, 4:3
576i-50, 4x CIk, 16:9
288p-50, 8x Clk, 4:3
288p-50, 8x Clk, 16:9
576p-50, 2x Clk, 4:3
576p-50, 2x Clk, 16:9
: 1080p-50, 16:9

: 1080p-24, 16:9

: 1080p-25, 16:9
1080p-30, 16:9
480p-60, 4x Clk, 4:3
480p-60, 4x Clk, 16:9
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Address

Type

Bits

Default
Value

Register Name

Function

100101 = VIC#37: 576p-50, 4x CIk, 4:3
100110 = VIC#38: 576p-50, 4x CIk, 16:9
100111 = VIC#39: 1080i-50, Alt Blanking
101000 = VIC#40: 1080i-100, 16:9
101001 = VIC#41: 720p-100, 16:9
101010 = VIC#42: 576p-100, 4:3
101011 = VIC#43: 576p-100, 16:9
101100 = VIC#44: 576i-100, 4:3
101101 = VIC#45: 576i-100, 16:9
101110 = VIC#46: 1080i-120, 16:9
101111 = VIC#47: 720p-120, 16:9
110000 = VIC#48: 480p-120, 4:3
110001 = VIC#49: 480p-120, 16:9
110010 = VIC#50: 480i-120, 4:3
110011 = VIC#51: 480i-120, 16:9
110100 = VIC#52: 576p-200, 4:3
110101 = VIC#53: 576p-200, 16:9
110110 = VIC#54: 576i-200, 4:3
110111 = VIC#55: 576i-200, 16:9
111000 = VIC#56: 480p-240, 4:3
111001 = VIC#57: 480p-240, 16:9
111010 = VIC#58: 480i-240, 4:3
111011 = VIC#59: 480i-240, 16:9
111100 = VIC#60: 60+ For Future Use

0x3F

RO

[7:5]

000*****

Auxiliary VIC Detected

This register is for video input formats that are not inside the 861D
table.
000 = Set by Register 0x3E
001 =240p Not Active
010 = 576i not active
011 = 288p not active
100 = 480i active
101 = 240p active
110 = 576i active
111 = 288p active

[4:3]

***00***

Progressive Mode
Information

Information about 240p and 288p modes.

Case 1: 240p

01 =262 lines
10 = 263 lines
Case 2: 288p

01 =312 lines
10 = 313 lines
11 =314 lines

0x40

R/W

0*******

GC Packet Enable

GC Packet Enable
0 = GC Packet Disabled
1 = GC Packet Enabled

0x41

R/W

******0*

Sync Adjustment Enable

Enable Sync Adjustment
0 = Disabled
1 = Enabled

0xD5

R/IW

[3:2]

****00**

High Refresh Rate Video

High Refresh Rate Video for VIC Detection

Page 39 of 188 Rev.B




PROGRAMMING GUIDE ADV7513

Default
Address | Type | Bits Register Name Function
P Value 8
00 = normal refresh rate
01 = 2x refresh rate
10 = 4x refresh rate
11 = not valid
Low Refresh Rate indicates if input video VS refresh rate if it is less
than 50Hz
Low Refresh Rate (VIC 00 = not low refresh rate
. k4 () ()F
OxFB R [2:1] 00 Detection) 01 = 24Hz
10 = 25Hz
11 = 30Hz

4.3.4

Pixel Repetition

Pixel repetition is used in HDMI to increase the amount of blanking period available to send packets or to increase the pixel
clock to meet the minimum specified clock frequency. The ADV7513 offers three choices for the user to implement this
function: auto mode, manual mode, and max mode (0x3B[6:5]). If using SPDIF or I2S the ADV7513 can automatically select
the necessary pixel repetition multiple for combinations of video format and audio sample rate. The video is converted to the
appropriate format within the ADV7513, and the resulting VIC is sent in the AVI InfoFrame. Note that automatic pixel
repeat does not work for HBRaudio format.

In automatic mode, the ADV7513 takes the audio sampling rate and detected VIC information as parameters to decide if
pixel repeat is needed to obtain sufficient blanking periods to send the audio. For I2S, the sampling rate is determined by
register 0x15. The audio sampling rate is either determined by the channel status information of the incoming SPDIF data, or
by setting register 0x15. In the case of SPDIF, the source of the sampling rate information is set in register 0XOC[7]. With 12§,
the sampling rate is always set by the user. If the pixel repetition factor is adjusted to meet bandwidth requirements, then the
detected input VIC may be different from the VIC sent to the Rx. The VIC of the actual video sent, which is included in the
AVT InfoFrame, can be seen in register 0x3D[5:0].

In the manual pixel repeat selection case, the VIC sent in the AVI info frame will need to be set in register 0x3C. The
multiplication of the input clock must be programmed in 0x3B[6:5], and the pixel repeat value sent to the Rx must be
programmed in 0x3B[4:3]. Refer to the > HDMI 1.3 specification for more details on valid pixel repeat formats.

Max mode works in the same way as the automatic mode, except that it will always select the highest pixel repeat multiple the
HDMI Tx is capable of. This makes the video timing independent of the audio sampling rate. This mode is not typically used.
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Pixel Repetition Related Registers (Main Map)

Address

Type

Bits

Default
Value

Register Name

Function

0x3B

R/W

[6:5]

*00*****

PR Mode

supported.

00 = auto mode
01 = max mode

Pixel Repetition Mode Selection. Set to b00 unless non-standard video is

10 = manual mode
11 = manual mode

[4:3]

***00***

PR PLL Manual

00 =x1
01 =x2
10 = x4
11=x4

The clock multiplication of the input clock used in pixel repetition.

[2:1]

*****00*

PR Value
Manual

00 =x1
01 =x2
10 = x4
11=x4

User programmed pixel repetition number to send to Rx.

0x3C

R/W

[5:0]

**000000

VIC Manual

User programmed VIC to sent to Rx (value defined in CEA861D)

000111 = VIC#7

000000 = VIC#0:
000001 = VIC#1:
000010 = VIC#2:
000011 = VIC#3:
000100 = VIC#4:
000101 = VIC#5:
000110 = VIC#6:

VIC Unavailable
VGA (640x480) 4:3
480p-60, 4:3
480p-60, 16:9
720p-60, 16:9
1080i-60, 16:9
480i-60, 2x CIk, 4:3

: 480i-60, 2x CIk, 16:9
001000 = VIC#8:
001001 = VIC#9:

240p-60, 2x Clk, 4:3
240p-60, 2x Clk, 16:9

001010 = VIC#10:
001011 = VIC#11:
001100 = VIC#12:
001101 = VIC#13:
001110 = VIC#14:
001111 = VIC#15:
010000 = VIC#16:
010001 = VIC#17:
010010 = VIC#18:
010011 = VIC#19:
010100 = VIC#20:
010101 = VIC#21:
010110 = VIC#22:
010111 = VIC#23:
011000 = VIC#24:
011001 = VIC#25:
011010 = VIC#26:
011011 = VIC#27:
011100 = VIC#28:
011101 = VIC#29:
011110 = VIC#30:

480i-60, 4x CIk, 4:3
480i-60, 4x CIk, 16:9
240p-60, 8x CIk, 4:3
240p-60, 8x Clk, 16:9
480p-60, 2x Clk, 4:3
480p-60, 2x Clk, 16:9
1080p-60, 16:9
576p-50, 4:3
576p-50, 16:9
720p-50, 16:9
1080i-50, 16:9
576i-50, 2x CIk, 4:3
576i-50, 2x CIk, 16:9
288p-50, 2x Clk, 4:3
288p-50, 2x Clk, 16:9
576i-50, 4x CIK, 4:3
576i-50, 4x CIK, 16:9
288p-50, 8x CIk, 4:3
288p-50, 8x Clk, 16:9
576p-50, 2x CIK, 4:3
576p-50, 2x CIk, 16:9
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Address

Type

Bits

Default
Value

Register Name

Function

100111 = VIC#39:
101000 = VIC#40: 1080i-100, 16:9
101001 = VIC#41: 720p-100, 16:9
101010 = VIC#42: 576p-100, 4:3
101011 = VIC#43: 576p-100, 16:9
101100 = VIC#44: 576i-100, 4:3
101101 = VIC#45: 576i-100, 16:9
101110 = VIC#46: 1080i-120, 16:9
101111 = VIC#47: 720p-120, 16:9
110000 = VIC#48: 480p-120, 4:3
110001 = VIC#49: 480p-120, 16:9
110010 = VIC#50: 480i-120, 4:3
110011 = VIC#51: 480i-120, 16:9
110100 = VIC#52: 576p-200, 4:3
110101 = VIC#53: 576p-200, 16:9
110110 = VIC#54: 576i-200, 4:3
110111 = VIC#55: 576i-200, 16:9
111000 = VIC#56: 480p-240, 4:3
111001 = VIC#57: 480p-240, 16:9
111010 = VIC#58: 480i-240, 4:3
111011 = VIC#59: 480i-240, 16:9
111100 = VIC#60: 60+ For Future Use

011111 = VIC#31: 1080p-50, 16:9
100000 = VIC#32: 1080p-24, 16:9
100001 = VIC#33: 1080p-25, 16:9
100010 = VIC#34: 1080p-30, 16:9
100011 = VIC#35: 480p-60, 4x Clk, 4:3
100100 = VIC#36: 480p-60, 4x Clk, 16:9
100101 = VIC#37: 576p-50, 4x Clk, 4:3
100110 = VIC#38: 576p-50, 4x Clk, 16:9
1080i-50, Alt Blanking

0x3D

RO

[7:6]

00******

Pixel Repeat to
Rx

00 =x1
01 =x2
10 = x4
11 =x4

The actual pixel repetition sent to Rx

[5:0]

**000000

VIC to Rx

CEA861D)

000001 = VIC#1

000000 = VIC#0:
: VGA (640x480) 4:3
000010 = VIC#2:
000011 = VIC#3:
000100 = VIC#4:
000101 = VIC#5:
000110 = VIC#6:
000111 = VIC#7:
001000 = VIC#$:
001001 = VIC#9:
001010 = VIC#10: 480i-60, 4x Clk, 4:3

001011 = VIC#11: 480i-60, 4x CIk, 16:9
001100 = VIC#12: 240p-60, 8x CIk, 4:3

001101 = VIC#13: 240p-60, 8x CIk, 16:9
001110 = VIC#14: 480p-60, 2x CIk, 4:3

VIC Unavailable

480p-60, 4:3
480p-60, 16:9
720p-60, 16:9
1080i-60, 16:9
480i-60, 2x Clk, 4:3
480i-60, 2x CIk, 16:9
240p-60, 2x CIk, 4:3
240p-60, 2x CIk, 16:9

VIC sent to HDMI Rx and Used in the AVI InfoFrame Status (value defined in
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Address

Type | Bits

Default
Value

Register Name

Function

001111 = VIC#15:
010000 = VIC#16:
010001 = VIC#17:
010010 = VIC#18:
010011 = VIC#19:
010100 = VIC#20:
010101 = VIC#21:
010110 = VIC#22:
010111 = VIC#23:
011000 = VIC#24:
011001 = VIC#25:
011010 = VIC#26:
011011 = VIC#27:
011100 = VIC#28:
011101 = VIC#29:
011110 = VIC#30:
011111 = VIC#31:
100000 = VIC#32:
100001 = VIC#33:
100010 = VIC#34:
100011 = VIC#35:
100100 = VIC#36:
100101 = VIC#37:
100110 = VIC#38:
100111 = VIC#39:
101000 = VIC#40:
101001 = VIC#41:
101010 = VIC#42:
101011 = VIC#43:
101100 = VIC#44:
101101 = VIC#45:
101110 = VIC#46:
101111 = VIC#47:
110000 = VIC#48:
110001 = VIC#49:
110010 = VIC#50:
110011 = VIC#51:
110100 = VIC#52:
110101 = VIC#53:
110110 = VIC#54:
110111 = VIC#55:
111000 = VIC#56:
111001 = VIC#57:
111010 = VIC#58:
111011 = VIC#59:
111100 = VIC#60:

480p-60, 2x CIk, 16:9
1080p-60, 16:9
576p-50, 4:3
576p-50, 16:9
720p-50, 16:9
1080i-50, 16:9
576i-50, 2x CIk, 4:3
576i-50, 2x CIk, 16:9
288p-50, 2x CIk, 4:3
288p-50, 2x CIk, 16:9
576i-50, 4x Clk, 4:3
576i-50, 4x CIk, 16:9
288p-50, 8x CIk, 4:3
288p-50, 8x CIk, 16:9
576p-50, 2x Clk, 4:3
576p-50, 2x CIk, 16:9
1080p-50, 16:9
1080p-24, 16:9
1080p-25, 16:9
1080p-30, 16:9
480p-60, 4x Clk, 4:3
480p-60, 4x Clk, 16:9
576p-50, 4x CIk, 4:3
576p-50, 4x CIk, 16:9
1080i-50, Alt Blanking
1080i-100, 16:9
720p-100, 16:9
576p-100, 4:3
576p-100, 16:9
576i-100, 4:3
576i-100, 16:9
1080i-120, 16:9
720p-120, 16:9
480p-120, 4:3
480p-120, 16:9
480i-120, 4:3
480i-120, 16:9
576p-200, 4:3
576p-200, 16:9
576i-200, 4:3
576i-200, 16:9
480p-240, 4:3
480p-240, 16:9
480i-240, 4:3
480i-240, 16:9

60+ For Future Use

4.3.5

422 444 Conversion

The ADV7513 can up-convert from 4:2:2 format to 4:4:4 format as well as down-convert from 4:4:4 to 4:2:2. To convert from
4:4:4 to 4:2:2, the video data always goes through a filter first to remove any artificial down-sampling noise. To convert from
4:2:2 to 4:4:4, the ADV7513 utilizes either the zero-order up-conversion (repetition) or first-order up-conversion (linear
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4.3.6

interpolation). The type of interpolation, zero or first order, can be selected in register 0x17[2], and interpolation will give the
best results.

The up-conversion and down-conversions are automatically applied when the video output format does not match the video
input format. The input format is selected as described in » 4.3.1, and the output format is selected in bits 0x16[7:6].

DE, Hsync and Vsync Generation

When transmitting video data across the TMDS interface, it is necessary to have an Hsync, Vsync, and Data Enable (DE)
processing capabilities. For 3D formats extended MSBs for several DE, Hsync and Vsync generation fields have been added in
registers OXFA and OxFB. For standard CEA861 formats, these registers can be left at default.

Separate Hsync, Vsync, and DE

For this method, all necessary signals are provided so neither Sync generation or DE generation is required. If desired, the
user can adjust the Hsync and Vsync timing relative to DE (refer to Hsync and Vsync adjustment section). Also, the DE
timing can be adjusted relative to Hsync and Vsync. If both Hsync and Vsync adjustment and DE adjustment are chosen, the
order can be selected. By setting register 0xDO[1] to 0, first the Hsync and Vsync is adjusted based on the input DE, then the
DE timing is adjusted based on the new Hsync and Vsync. By setting register 0xDO[1] to 1, first the DE timing is adjusted
based on the input Hsync and Vsync, then the Hsync and Vsync timing is adjusted based on the new DE.

Embedded Syncs (SAV and EAV)

This method requires that Hsync and Vsync be generated. Registers 0x30 through 0x34 and 0x17[6:5] contain the settings for
Hsync and Vsync generation in the embedded sync decoder section. The ADV7513 will use the signal generated by the EAV
and SAV as the DE by default, but a new DE can also be generated. Sync adjustment is also available. If both Hsync and
Vsync adjustment and DE adjustment are chosen, the orderin which they are implemented can be selected. By setting register
0xDO[1] to 0, first the Hsync and Vsync is adjusted based on the signal defined by the SAV and EAV, then the DE timing is
generated based on the new Hsync and Vsync. This is useful if the interlace offset feature is desired, because it is available in
the sync adjustment section, but not the embedded sync decoder section. By setting register 0XDO[1] to 1, first the DE timing
is adjusted based on the Hsync and Vsync generated by the embedded sync decoder, then the Hsync and Vsync timing is
adjusted based on the new DE.

Separate Hsync and Vsync only

This method requires that a DE be generated. Hsync and Vsync can also be adjusted based on the new DE if desired by
enabling the Hsync and Vsync generation and setting the order to DE generation then Hsync Vsync Generation. This would
be necessary if the location of the separate Hsync and Vsync were not in the same position relative to the data in the input
signal, as the Hsync and Vsync defined in the CEA 861 are to the DE defined in the CEA 861.
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Figure 6

Sync Processing Block Diagram

0x17[0]
0xDO[1]
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Decoder /
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Hsync and Vsync

DE,Hsync, and Vsync Out

o
V|

Hsync and Vsync

DE 0xDO[1]

0x41[1]

4.3.6.1

DE generation

External Sync Input Modes

To properly frame the active video, the ADV7513 can use an external DE (via external pin) or can generate its own DE signal.
To activate the internal DE generation, set register 0x17[0] to 1. Registers 0x35 — 0x3A and OxFB are used to define the DE.
Registers OxFB[7],0x35 and 0x36[7:6] define the number of pixels from the Hsync leading edge to the DE leading edgeminus
one. Registers 0xFB[6:5] and 0x36[5:0] is the number of Hsyncs between leading edge of VS and DE. Register 0x37[7:5]
defines the difference of Hsync counts during Vsync blanking for the two fields in interlaced video. Registers OxFB[4],
0x37[4:0] and 0x38[7:1] indicate the width of the DE. Registers 0x39 and 0x3A[7:4] are the number of lines of active video.

Embedded Sync Input Mode
The F, H, and V codes from the embedded syncs define the DE by default in the ADV7513. To achieve 861D formats at the
output by default, the embedded sync V signal needs to be aligned with the data as specified in the > 861D specification.

The internal DE generator can also be enabled when using embedded syncs by setting register 0x17[0] to 1. The default
reference point for the DE parameters are the Hsync and Vsync from the embedded sync decoder block which are defined by
registers 0x30 — 0x34. The adjusted Hsync and Vsync output can also be used as the reference for DE generation if desired.
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Figure7  Active Video
A
VS DELAY
ROX36[5:0]
\
A
HS DELAY
ROx35, ROx36[7:6] ACTIVE HEIGHT
-~ VIDEO ROx39, ROX3A[7:4]
\
WIDTH
ROx37[4:0], ROx38[7:1] §
4362 Hsyncand Vsync Generation

4.3.6.3

For video with embedded syncs, it is necessary to reconstruct the Hsync and Vsync. This is done with registers OxFA, 0x30 —
0x34 and 0x17[6:5]. Registers 0xFA[7:5],0x30 and 0x31[7:6] specify the number of pixels between the Hsync leading edge and
the trailing edge of DE. Registers 0x31[5:0] and 0x32[7:4] are the duration of the Hsync in pixel clocks. Registers 0x32[3:0] and
0x33[7:2] are the number of Hsync pulses between the trailing edge of the last DE and the leading edge of the Vsync pulse.
Registers 0x33[1:0] and 0x34[7:0] are the duration of Vsync in units of Hsyncs. Hsync and Vsync polarity can be specified by

Hsync and Vsync Adjustment

Hsync and Vsync can also be adjusted based on a DE input, output of the embedded sync decoder, or output of the DE
generator. Setting 0x41[1] to 1 enables this function. Registers OxFA and 0xD8 — OxDD set the Hsync and Vsync parameters.
Register 0x17[6:5], shared with the embedded sync decoder, is used to set the polarity. For interlaced formats the Vsync

where Vsync Placement is set in registers 0xD9[3:0] and 0xDA[7:2], and offset is set in register OXDC[7:5].

Figure 8

HSYNC

Hsync Reconstruction

EAV — [-——— SAV

a: HSYNC PLACEMENT
ROx30, ROx31[7:6] and

ROXD7, ROXD8[7:6] i
b: HSYNC DURATION é
ROx31[5:0], ROx32[7:4] and

ROxD8[5;0], ROXD9[7:4]
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Figure9  Vsync Reconstruction (centered)

EAV  ——] —~—— SAV

e I T T T

VSYNC

a: VSYNC PLACEMNT

ROx32[3:0], ROx33[7:2] and g
ROXD9[3:0], ROXDA[7:2]

b: VSYNC DURATION g
RO0x33[1:0], ROx34 and

ROXDA[1:0], ROXDB

Figure 10 Sync Adjustment Vsync Offset (centered)

Field 1

Vayne Placement wvn:mmmus~om

Data Enable — ’—H—v —H_‘ {

VSYNC

Field 2

1 C

4364 DE, Hsync, and Vsync Generation Recommended Settings

The following 4 tables show recommended settings for DE and Sync generation and adjustment. The settings are dependent
on the video input, so these settings are intended to be used as a starting point. Some adjustments may be required from
these settings to achieve a CEA861 compatible output.
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Table 25 DE and HSync/Vsync Generation Common Format Settings
Hsync Hsync Vsync Vsync Hsync Vsync | Hsync | Vsync . .
Format Placeyment Dur:tion Placeyment Dur:tion Polzrity Polzrity De‘I,ay De‘llay Offset | Width | Height
4801 19 62 4 3 0 0 118 18 0 720 240
576i 12 63 2 3 0 0 131 22 0 720 288
480p 16 62 9 6 0 0 121 36 0 720 480
576p 12 64 5 5 0 0 131 44 0 720 576
720p-60 110 40 5 5 1 1 259 25 0 1280 720
720p-50 440 40 5 5 1 1 259 25 0 1280 720
1080i-30 88 44 2 5 1 1 191 20 0 1920 540
1080i-25 528 44 2 5 1 1 191 20 0 1920 540
1080p-60 88 44 4 5 1 1 191 41 0 1920 1080
1080p-50 528 44 4 5 1 1 191 41 0 1920 1080
1080p-24
(Frame 638 44 4 5 1 1 191 41 0 1920 2205
Packing)
720p-60
(Frame 110 40 5 5 1 1 259 25 0 1280 1470
Packing)
720p-50
(Frame 440 40 5 5 1 1 259 25 0 1280 1470
Packing)
Table 26 Register Settings for DE Generation
Register (Main Map) 0x35 | 0x36 | Ox37 | 0x38 | 0x39 | Ox3A
720p - 50 0x40 0xD9 0x0A 0x00 0x2D 0x00
720p - 60 0x40 0xD9 0x0A 0x00 0x2D 0x00
480p 0x1E 0x64 0x05 0xA0 0x1E 0x00
4801 0x1D 0x92 0x05 0xA0 0x0F 0x00
1080i -25 0x2F 0xD4 0x0F 0x00 0x21 0xCO
1080i - 30 0x2F 0xD4 0x0F 0x00 0x21 0xCO
576p 0x20 0xEC 0x05 0xA0 0x24 0x00
5761 0x20 0xD6 0x05 0xA0 0x12 0x00
1080p-60 0x2F 0xE9 0x0F 0x00 0x43 0x80
1080p-50 0x2F 0xE9 0x0F 0x00 0x43 0x80
1080p-24 (Frame Packing) 0x2F 0xE9 0x0F 0x00 0x89 0xD0
720p-60 (Frame Packing) 0x40 0xD9 0x0A 0x00 0x5B 0xEOQ
720p-50 (Frame Packing) 0x40 0xD9 | 0x0A 0x00 0x5B | OxEO
Table 27 Register Settings for Sync Adjustment
Register (Main Map) 0xD7 | 0xD8 | 0xD9 | OxDA | OxDB | 0x17[6:5]
720p - 50 0x6E 0x02 0x80 0x14 0x05 0x0
720p - 60 0x1B 0x82 0x80 0x14 0x05 0x0
480p 0x04 0x03 0xEO0 0x24 0x06 0x3
4801 0x04 0xC3 0xEO0 0x10 0x03 0x3
1080i -25 0x84 0x02 0xCO0 0x08 0x05 0x0
1080i - 30 0x16 0x02 0xCO0 0x08 0x05 0x0
576p 0x03 0x04 0x00 0x14 0x05 0x3
5761 0x03 0x03 0xFO 0x08 0x03 0x3
1080p-60 0x16 0x02 0xCO0 0x10 0x05 0x0
1080p-50 0x84 0x02 0xCO0 0x10 0x05 0x0
1080p-24 (Frame Packing) 0x9F 0x82 0xCO0 0x10 0x05 0x0
720p-60 (Frame Packing) 0x6E 0x02 0x80 0x14 0x05 0x0
720p-50 (Frame Packing) 0x1B 0x82 0x80 0x14 0x05 0x0
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Tahle 28

Register Settings for Embedded Sync Processing

Register (Main Map) 0x30 | 0x31 | O0x32 | 0x33 | O0x34 | O0x17[6:5]
720p - 50 0x6E 0x02 0x80 0x14 0x05 0x0
720p - 60 0x1B 0x82 0x80 0x14 0x05 0x0
480p 0x04 0x03 0xEO 0x24 0x06 0x3
4801 0x04 0xC3 0xEO 0x10 0x03 0x3
1080i -25 0x84 0x02 0xCO0 0x08 0x05 0x0
1080i - 30 0x16 0x02 0xCO0 0x08 0x05 0x0
576p 0x03 0x04 0x00 0x14 0x05 0x3
5761 0x03 0x03 0xFO 0x08 0x03 0x3
1080p-60 0x16 0x02 0xCO0 0x10 0x05 0x0
1080p-50 0x84 0x02 0xCO0 0x10 0x05 0x0
1080p-24 (Frame Packing) | 0x9F 0x82 0xCO0 0x10 0x05 0x0
720p-60 (Frame Packing) 0x6E 0x02 0x80 0x14 0x05 0x0
720p-50 (Frame Packing) 0x1B 0x82 0x80 0x14 0x05 0x0

Tahle 29 DE, Hsync and Vsync Generation Related Registers (Main Map)
Default
Address | Type | Bits Register Name Function
P Value 8
Enable DE Generator
0x17 R/W | [0] PR DE Generator Enable See reglsters 0x35 - 0x3A
0 = Disabled
1 = Enabled
0x30 00000000
R/W | [9:0] Hsyne Placement (Embedded Sync Embedded Sync Decoder Hsync Placement (In Pixels)
0x31 QOHer Decoder)
0x31 **000000 .
R/W | [9:0] DHSYZC I))uratlon (Embedded Sync Embedded Sync Decoder Hsync Duration (In Pixels)
0x32 0000%* ecoder
0x32 40000
R/W | [9:0] I;/ syndc P)lacement (Bmbedded Sync Embedded Sync Decoder Vsync Placement (In Hsyncs)
0x33 000000** ccoder
0x33 00 .
R/W | [9:0] I;/ syndc D)uratlon (Embedded Sync Embedded Sync Decoder Vsync Duration (In Hsyncs)
0x34 00000000 ccoder
0x35 00000000
R/W | [9:0] Hsync Delay (DE Generator) DE Generation Hsync Delay (In Pixels)
0X36 00******
0x36 R/W | [5:0] **000000 Vsync Delay (DE Generator) Vsync Delay for DE Generation. (In Hsyncs)
Interlace Offset For DE Generation
0x37 R/W | [7:5] 000***** Interlace Offset (DE Generator) Sets the difference (in hsyncs) in field length between field 0
and field 1
0x37 00000
R/W | [11:0] Active Width (DE Generator) DE Generation Active Width (In Pixels)
0x38 0000000*
0x39 R/W [ [11:0] | 00000000 Active Height (DE Generator) DE Generation Active Height (In Lines)
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Default
Address | Type | Bits Register Name Function
P Value &
0x3A 0000****
Timing Generation Sequence
0xDO0 R/W | [1] el U Timing Generation Sequence 0 = sync adjustment then DE generation
1 = DE generation then sync adjustment
0xD7 00000000
R/W | [9:0] Hsync Placement (Sync Adjustment) | Hsync Front Porch (In Pixels)
0XD8 00******
0xD8 **000000
R/W | [9:0] Hsync Duration (Sync Adjustment) Hsync Duration (In Pixels)
0xD9 0000****
0xD9 0000
R/W | [9:0] Vsync Placement (Sync Adjustment) | Vsync Front Porch (In Hsyncs)
0xDA 000000**
OXDA ****X’X’OO
R/W | [9:0] Vsync Duration (Sync Adjustment) Vsync Duration (In Hsyncs)
0xDB 00000000
. Offset for Sync Adjustment Vsync Placement
. ok
0xDC RW | [7:51 000 Offset (Sync Adjustment) Used only with interlaced formats (In Hsyncs)
0xDC 00000
R/W | [8:0] Fixed Must be default for proper operation;
0xDD 0000+ e
(7:5] | 000%+er Hsync Placement MSB (Embedded This is the MSB for Hsync Placment of Embedded Sync
’ Sync Decoding) Decoding. See Register 0x35[7:0].
0xFA R/W (42] | 000 Hsync Placement MSB (Sync This is the MSB for Hsync Placment of Sync Adjustment. See
’ Adjustment) Register 0xD7(7:0].
[1:0] [ ******00 Fixed Must be default for proper operation.
(7] Qe Hsync Delay MSB (DE Generation) MSB for Hsync delay of DE generation. See Register 0x35[7:0]
(6:5] | *00wes Vsync Delay MSB(DE Generation) MSB for Vsync delay of DE generation. See Register bits
0x36[5:0]
0xFB R/W
(4] S Width MSB (DE Generation) MSB for DE width of DE generation. See Register bits
0x37[4:0]
[3] il Height MSB (DE Generation) MSB for height of DE generation. See Register bits 0x39[7:0]

4.3.7

Color Space Converter (CSC)

The color space converter (CSC) is a flexible 3x3 matrix that is capable of converting between a wide variety of color spaces.
This section contains full details on the function of the CSC and register settings for common conversions.
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43.7.1 Color Space Conversion (CSC) Matrix

The color space conversion (CSC) matrix in the ADV7513 is a 3 x 3 matrix with full programmability of all coefficients in the
matrix. Each coefficient is 13 bit 2s complement to ensure that signal integrity is maintained. The CSC is designed to run at
pixel rates of up to 170MHz. With the “any-to-any” color space conversion capability, formats such as RGB, YUV, YCbCr
and others are supported by the CSC.

repeated for the other two remaining channels, B and C. The coefficients for these channels are called B1, B2, B3, B4, C1, C2,
C3and C4.

Figure 11 Single CSC channel

CSC Mode 0x18[6:5]
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The equations performed by the CSC are detailed as follows:
Equation 1: CSC Channel A

Out A=|In A +1In BA_2_|_ In C A3 + A4 ZCSC_Mode
B ~ 4096 ~ 4096 — 4096

Equation 2:_CSC Channel B )

Qut B=l!In A£+|n BB—2+|I'] C B3 +B4 2CSC_Mode
- — 4096 — 4096 — 4096

Equation 3:_CSC Channel C )

Out C=|In Ai-}-h’] B£+In C C3 +C4 2CSC_Mode
B |~ 4096 — 4096 — 4096
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As can be seen from Equations 1-3, the A1-A3, B1-B3, and CI1- C3 coefficients are used to scale the primary inputs. The values
of A4, B4 and C4 are then added as offsets. The CSC Mode bits (register 0x18[6:5]) allow the user to implement conversion
formulas in which the conversion coefficients are > 1. In other words, if an equation is being implemented whose coefficients
are > 1, the CSC Mode bits can be used to ensure that the resulting output code does not exceed the 12-bit limit of 4095.

the three CSC equations requires scaling (CSC Mode # 0), then all coefficients, including the offset values, are scaled as
indicated by Equations 1 - 3. The values of Al - A4, B1 - B4, and C1 - C4 will equal the coefficients from the desired

4096

2CSC7 Mode

conversion formula multiplied by

»Table 45 contains the register descriptions for all of the CSC control registers.

Tahle 30 CSC Mode Settings

CSCMode | Conversion Coefficient
00 N<«1
01 1<N<2
10 2<N<4
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Table 31 CSC Port Mapping
Channel | CSC Channel
Red/Cr A
Green/Y B
Blue/Cb C
Tahle 32 HDTV YChCr (Limited Range) to RGB (Limited Range)
Register A1 A2 A3 A4
Address 0x18 0x19 Ox1A 0x1B 0x1C 0x1D 0x1E 0x1F
Value 0xAC 0x53 0x08 0x00 0x00 0x00 0x19 0xD6
Register B1 B2 B3 B4
Address 0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27
Value 0x1C 0x56 0x08 0x00 0x1E 0x88 0x02 0x91
Register C1 C2 C3 Cc4
Address 0x28 0x29 0x2A 0x2B 0x2C 0x2D 0x2E 0x2F
Value 0x1F 0xFF 0x08 0x00 0x0E 0x85 0x18 0xBE
Table 33 HDTV YCbhCr (Limited Range) to RGB (Full Range)
Register A1 A2 A3 A4
Address 0x18 0x19 Ox1A 0x1B 0x1C 0x1C 0x1E 0x1F
Value 0xE7 0x34 0x04 0xAD 0x00 0x00 0x1C 0x1B
Register B1 B2 B3 B4
Address 0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27
Value 0x1D 0xDC 0x04 0xAD 0x1F 0x24 0x01 0x35
Register C1 C2 C3 C4
Address 0x28 0x29 0x2A 0x2B 0x2C 0x2D 0x2E 0x2F
Value 0x00 0x00 0x04 0xAD 0x08 0x 7C 0x1B 0x77
Tahle 34 SDTV YCbCr (Limited Range) to RGB (Limted Range)
Register A1 A2 A3 A4
Address 0x18 0x19 Ox1A 0x1B 0x1C 0x1D 0x1E 0x1F
Value 0xAA 0xF8 0x08 0x00 0x00 0x00 0x1A 0x84
Register B1 B2 B3 B4
Address 0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27
Value Ox1A 0x6A 0x08 0x00 0x1D 0x50 0x04 0x23
Register C1 C2 C3 C4
Address 0x28 0x29 0x2A 0x2B 0x2C 0x2D 0x2E 0x2F
Value 0x1F 0xFC 0x08 0x00 0x0D 0xDE 0x19 0x13
Table 35 SDTV YCbCr (Limited Range) to RGB (Full Range)
Register A1 A2 A3 A4
Address 0x18 0x19 Ox1A 0x1B 0x1C 0x1D 0x1E 0x1F
Value 0xE6 0x69 0x04 0xAC 0x00 0x00 0x1C 0x81
Register B1 B2 B3 B4
Address 0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27
Value 0x1C 0xBC 0x04 0xAD 0x1E 0x6E 0x02 0x20
Register C1 C2 C3 C4
Address 0x28 0x29 0x2A 0x2B 0x2C 0x2D 0x2E 0x2F
Value 0x1F 0xFE 0x04 0xAD 0x08 0x1A 0x1B 0xA9
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Table 36 RGB (Limited Range) to HDTV YCbCr (Limited Range)
Register A1 A2 A3 A4
Address 0x18 0x19 0x1A 0x1B 0x1C 0x1D 0x1E 0x1F
Value 0x88 0x2E 0x18 0x93 0x1F 0x3F 0x08 0x00
Register B1 B2 B3 B4
Address 0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27
Value 0x03 0x67 0x0B 0x71 0x01 0x28 0x00 0x00
Register C1 C2 C3 C4
Address 0x28 0x29 0x2A 0x2B 0x2C 0x2D 0x2E 0x2F
Value 0x1E 0x21 0x19 0xB2 0x08 0x2D 0x08 0x00
Table 37 RGB (Full Range) to HDTV YCbhCr (Limited Range)
Register A1 A2 A3 A4
Address 0x18 0x19 Ox1A 0x1B 0x1C 0x1D 0x1E 0x1F
Value 0x86 O0xFF 0x19 0xA6 0x1F 0x5B 0x08 0x00
Register B1 B2 B3 B4
Address 0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27
Value 0x02 0xE9 0x09 0xCB 0x00 0xFD 0x01 0x00
Register C1 C2 C3 Cc4
Address 0x28 0x29 0x2A 0x2B 0x2C 0x2D 0x2E 0x2F
Value 0x1E 0x66 0x1A 0x9B 0x06 OxFF 0x08 0x00
Table 38 RGB (Limted Range) to SDTV YChCr (Limited Range)
Register A1 A2 A3 A4
Address 0x18 0x19 0x1A 0x1B 0x1C 0x1D 0x1E 0x1F
Value 0x88 0x2E 0x19 0x26 0x1E 0xAC 0x08 0x00
Register B1 B2 B3 B4
Address 0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27
Value 0x04 0xC9 0x09 0x65 0x01 0xD2 0x00 0x00
Register C1 C2 C3 Cc4
Address 0x28 0x29 0x2A 0x2B 0x2C 0x2D 0x2E 0x2F
Value 0x1D 0x3F 0x1A 0x93 0x08 0x2E 0x08 0x00
Table 39 RGB (Full Range) to SDTV YCbhCr (Limited Range)
Register A1 A2 A3 A4
Address 0x18 0x19 0x1A 0x1B 0x1C 0x1D 0x1E 0x1F
Value 0x86 O0xFF 0x1A 0x24 0x1E 0xDD 0x08 0x00
Register B1 B2 B3 B4
Address 0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27
Value 0x04 0x18 0x08 0x0A 0x01 0x8F 0x01 0x00
Register C1 C2 C3 C4
Address 0x28 0x29 0x2A 0x2B 0x2C 0x2D 0x2E 0x2F
Value 0x1D 0xA5 0x1B 0x5C 0x06 OxFF 0x08 0x00
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Tahle 40 HDTV YCbCr (Limited Range) to SDTV YCbCr (Limited Range)
Register A1 A2 A3 A4
Address 0x18 0x19 Ox1A 0x1B 0x1C 0x1D 0x1E 0x1F
Value 0xA7 0xDD 0x00 0x00 0x1F 0x6C 0x00 0x5B
Register B1 B2 B3 B4
Address 0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27
Value 0x01 0x88 0x08 0x00 0x00 0xCB 0x1E 0xD6
Register C1 C2 C3 C4
Address 0x28 0x29 0x2A 0x2B 0x2C 0x2D 0x2E 0x2F
Value Ox1F 0x1D 0x00 0x00 0x07 0xEB 0x00 0x7B
Table 41 SDTV YCbCr (Limited Range) to HDTV YCbCr (Limited Range)
Register A1 A2 A3 A4
Address 0x18 0x19 Ox1A 0x1B 0x1C 0x1D 0x1E 0x1F
Value 0xA8 0x33 0x00 0x00 0x00 0x99 0x1F 0x99
Register B1 B2 B3 B4
Address 0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27
Value 0x1E 0x56 0x08 0x00 0x1F 0x13 0x01 0x4B
Register C1 C2 C3 Cc4
Address 0x28 0x29 0x2A 0x2B 0x2C 0x2D 0x2E 0x2F
Value 0x00 0xEA 0x00 0x00 0x08 0x26 Ox1F 0x78
Table 42 RGB (Full Range) to RGB (Limited Range)
Register A1 A2 A3 A4
Address 0x18 0x19 0x1A 0x1B 0x1C 0x1D 0x1E 0x1F
Value 0x8D 0xBC 0x00 0x00 0x00 0x00 0x01 0x00
Register B1 B2 B3 B4
Address 0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27
Value 0x00 0x00 0x0D 0xBC 0x00 0x00 0x01 0x00
Register C1 C2 C3 Cc4
Address 0x28 0x29 0x2A 0x2B 0x2C 0x2D 0x2E 0x2F
Value 0x00 0x00 0x00 0x00 0x0D 0xBC 0x01 0x00
Table 43 RGB (Limited Range) to RGB (Full Range)
Register A1 A2 A3 A4
Address 0x18 0x19 0x1A 0x1B 0x1C 0x1D 0x1E 0x1F
Value 0xA9 0x50 0x00 0x00 0x00 0x00 0x1F 0x6B
Register B1 B2 B3 B4
Address 0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27
Value 0x00 0x00 0x09 0x50 0x00 0x00 0x1F 0x6B
Register C1 C2 C3 Cc4
Address 0x28 0x29 0x2A 0x2B 0x2C 0x2D 0x2E 0x2F
Value 0x00 0x00 0x00 0x00 0x09 0x50 Ox1F 0x6B
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Table 44  Identity Matrix (Input = Output)
Register A1 A2 A3 A4
Address 0x18 0x19 0x1A 0x1B 0x1C 0x1D 0x1E 0x1F
Value 0xA8 0x00 0x00 0x00 0x00 0x00 0x00 0x00
Register B1 B2 B3 B4
Address 0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27
Value 0x00 0x00 0x08 0x00 0x00 0x00 0x00 0x00
Register C1 C2 C3 Cc4
Address 0x28 0x29 0x2A 0x2B 0x2C 0x2D 0x2E 0x2F
Value 0x00 0x00 0x00 0x00 0x08 0x00 0x00 0x00
4372 Color Space Converter (CSC) Special Features
The Colorspace Converter also has three special features. For the case where YCbCr with a code range from -128 to 127 is
input, setting bit 0xD5[1] to 1 will shift the code ranges to 0 - 255. If the user requires a black image to be sent across the
HDMI link register 0xD5[0] should be set to 1, and register 0x16[0] should be set according to the outputcolorspace. The black
image can be useful for protecting copyrighted content during HDCP authentication.
The minimum and maximum values for Y and CbCr can be set using the register in » Table 45. For RGB, only the Y value
will be used. YCbCr and RGB are distinguished by using the Output Color Space register bit (0x16[0]). This can be useful to
ensure that video codes do not stray outside of the specified range when using limited range RGB or YCbCr.
4373 Changing the Color Space with Active Display
The Color Space Converter Enable register bit 0x18[7] can cause the video to become momentarily unstable. To avoid this,
time the end of the I2C write to coincide with the back porch of the Vsync. The Vsync interrupt can be used to synchronize
the I2C write.
Table 45 Color Space Converter (CSC) Related Registers (Main Map)
Default
Address | Type | Bits Value Register Name | Function
Output Color Space Selection
0x16 RW | [0] pobti) Output Color Used for Black Image and Range Clipping
Space 0=RGB
1=YCbCr
Color Space Converter Enable
[7] (Uniolaiaiant CSC Enable 0 = CSC Disabled
1 = CSC Enabled
RIW Color Space Converter Mode
0x18 Sets the fixed point position of the CSC coefficients. Including the a4, b4, c4, offsets.
5] | *10wwer CSC Scaling 00 = +/- 1.0, -4096 - 4095
' Factor 01 = +/- 2.0, -8192 - 8190
10 = +/- 4.0, -16384 - 16380
11 = +/-4.0,-16384 - 16380
0x18 ***00110 Color space Converter (CSC) coefficient for equations:
Equation 1: CSC Channel A
R/W | [12:0] A1 (CSC) Al A2 A3
0x19 01100010 Out_A=|In_A——+In_B——+In_C———+ A4 |205¢- M
4096 4096 4096
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Default
Address | Type | Bits Register Name | Function
P Value &
Equation 2: CSC Channel B
Out_B= |n_A£+ |n_B£+ |n_0ﬂ+ B4 [2C5C - Mode
4096 4096 4096
Equation 3: CSC Channel C
out_C=|in_ At iin BEZ sin c-C3 . calfpese v
- ~ 4096 ~ 4096 ~ 4096
There are 2 methods to update the coefficients.
Method 1:
When Coefficient Update is always 0, the coefficient will be updated directly.
Method 2:
Coefficient When Coefficient Update is used, there are 3 steps for updating
0x1A R/W | [5] il Vel Update a) Set Coefficient Update = 1 to buffer the CSC Coefficients
P b) Set the new CSC Coefficients
¢) Set Coefficient Updated = 0 to enable the new CSC Coefficients at the next Vsync
rising edge
0 = Update Complete
1 = Allow CSC Update
Ox1A 00100
R/W | [12:0] A2 (CSC) See description for registers 0x18 and 0x19
0x1B 10101000
0x1C 00000
R/W | [12:0] A3 (CSC) See description for registers 0x18 and 0x19
0x1D 00000000
Ox1E 11100
R/W | [12:0] A4 (CSC) See description for registers 0x18 and 0x19
0x1F 10000100
0x20 11100
R/W | [12:0] B1 (CSC) See description for registers 0x18 and 0x19
0x21 10111111
0x22 00100
R/W | [12:0] B2 (CSC) See description for registers 0x18 and 0x19
0x23 10101000
0x24 11110
R/W | [12:0] B3 (CSC) See description for registers 0x18 and 0x19
0x25 01110000
0x26 00010
R/W | [12:0] B4 (CSC) See description for registers 0x18 and 0x19
0x27 00011110
0x28 00000
R/W | [12:0] C1 (CSC) See description for registers 0x18 and 0x19
0x29 00000000
0x2A 00100
R/W | [12:0] C2 (CSC) See description for registers 0x18 and 0x19
0x2B 10101000
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Default
Address | Type | Bits Register Name | Function
P Value 8
0x2C 01000
R/W | [12:0] C3 (CSC) See description for registers 0x18 and 0x19
0x2D 00010010
0x2E 11011
R/W | [12:0] C4 (CSC) See description for registers 0x18 and 0x19
0x2F 10101100
YCbCr Code Shift
[1] | *eeeeor ;}{licflt’cr Code | _ Code Shift Disabled
1 = Code Shift Enabled
0xD5 R/W
Black Image
[0] HOEEEEA() Black Image 0 = Black Image Disabled
1 = Black Image Enabled

Table 46 Color Space Converter (CSC) Related Registers (CEC Map)

Address Type | Bits Default Value Register Name Function
0xCO0 40000

R/W [11:0] Y or RGB Minimum Minimum value for Y or RGB for video data clipping.
0xC1 00000000
0xC2 Pe1111

R/W [11:0] Y or RGB Maximum Maximum value for Y or RGB for video data clipping.
0xC3 11111111
0xC4 0000

R/W [11:0] CbCr Minimum Minimum value for Cb/Cr for video data clipping
0xC5 00000000
0xC6 Pe1111

R/W [11:0] CbCr Maximum Maximum value for Cb/Cr for video data clipping.
0xC7 11111111

43.8 Video InfoFrame and Other Video Related Packets
Video related InfoFrames include the AVI InfoFrame, MPEG InfoFrame, GMP Packet.

To avoid a partial update of the packets the Packet Update features should be used. By setting the Packet Update register bit
to 1 the current values will be stored and sent in the packets. The user should update the values then set the Packet Update
register bit to 0 to begin sending the new packets. See section 4.2.5 for details.

438.1 AVlInfoFrame

The AVI InfoFrame is sent to the receiver to help it determine the intended aspect ratio and other formatting parameters of
the video being transmitted across the HDMI link. The Y1YO0 bits (0x55[6:5]), which tell the sink whether YCbCr 4:2:2,4:4:4

or RGB are sent, and the Picture Aspect Ratio bits (0x56[5:4]) are required fields. Other field data can be entered if the
information is available.

The Active Format Information Status bit (0x55[4]) tells whether the Bar Information, Scan Information, Colorimetry, Non-
uniform Picture Scaling, and Active Aspect Ratio fields contain valid information.
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The Active Format Aspect Ratio bits (0x56[3:0]) give the receiver useful information about the video that can be used to
improve the picture. The Active Format Description code from the ETSI TR 101 151 version 1.4.1 Digital Video Broadcasting
Specification, which is mentioned in > CEA 861D, should be entered into this field. Additional formats can be entered

manually in the bar information fields.

Registers Ox5A — 0x61 tell the receiver if there are black bars included in the video stream. Register 0x55[3:2] tells the receiver
which bar information is valid: none, horizontal, vertical, or both.

To make sure theAVI InfoFrame information isn’t partially sent while being updated the packet update feature can be used.
The AVI Packet Update register bit (0x48[6]), should be set to 1, then the AVI Packet Registers written, and finally set back to
0. See section 4.2.5 for details.

Page 59 of 188 Rev.B



PROGRAMMING GUIDE

ADV7513

Tahle 47

AVI InfoFrame Related Registers (Main Map)

Default
Address | Type | Bits Register Name Function
P Value 8
AVI InfoFrame Enable
0x44 R/W | [4] sk G AVI InfoFrame Enable 0 = Disabled
1 = Enabled
Auto Checksum Enable
(7]  Siatialeialel Auto Checksum Enable 0 = Use checksum from registers
1 = Use automatically generated checksum
Ox4A Rw AVI Packet Update: Before updating the AVI Packet using I2C set to '1' to
continue sending the current values.
6 et AVI Packet Updat
(6] acket Lpdate 0 = AVI Packet I2C update inactive
1 = AVI Packet 12C update active
Version of AVI InfoFrame
0x52 R/W | [2:0] [ ****010 AVI InfoFrame Versi
x / (201 plotrame version Should be left default
X, : nfokFrame Lengt ength of packet body, excluding checksum
0x53 R/W | [4:0] | ***01101 AVTI InfoF Length Length of packet body, excluding check:
0x54 R/W | [7:0] | 00000000 AVI InfoFrame Checksum | Checksum for AVIIF. Only used in manual checksum mode..
[7] (i AVI Byte 1 bit 7 Reserved per HDMI spec. - set to 0
Output format - this should be written when 0x16[7:6] is written.
00 = RGB
[6:5] | *00*+*** Y1YO0 (AVI InfoFrame) 01 = YCbCr 4:2:2
10 = YCbCr 4:4:4
11 = reserved
. . Active Format Information Present
Active Format Information
(4] o Status (AVI InfoFrame) 0= no data
1 = Active format Information valid
0x55 R/W
B[1:0]
. 00 = invalid bar
[3:2] | *00** I]r31 ?;;?:E:Sauon (AVI 01 = vertical
10 = horizontal
11 = Both
S[1:0]
. 00 = no data
[1:0] | 00 Iicfir;::ifer;nanon (AVI 01=TV
10=PC
11 = None
C[1:0]
00 = no data
(7:6] | 0gxeroes Colorimetry (AVI 01 =1TU601
’ InfoFrame) 10 =ITU709
0x56 RIW 11 = Extended Colorimetry Information Valid (Indicated in register
0x57(6:4])
Picture Aspect Ratio (AVI M[1:0]
[5:4] | *00+** b 00 = no data
InfoFrame) 01 < 4:3
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Address | Type | Bits

Default
Value

Register Name

Function

10 = 16:9
11 = None

[3:0]

****0000

Active Format Aspect
Ratio (AVI InfoFrame)

R[3:0]
1000 = Same as Aspect Ratio
1001 = 4:3 (center)
1010 = 16:9 (center)
1011 = 14:9 (center)

(7]

0*******

ITC

IT Content
0 = None
1 =IT content available in register bits 0x59[5:4]

[6:4]

*000****

EC[2:0]

E[2:0]

All other values reserved per HDMI 1.4A Specification
000 =xvYCC 601

001 =xvYCC 709

010 =sYCC601

011 = AdobeYCC601

100 = AdobeRGB

0x57 R/W

[3:2]

****00**

Q[1:0]

RGB Quantization range
00 = default range

01 = limited range

10 = full range

11 = reserved

[1:0]

******00

Non-Uniform Picture
Scaling (AVI InfoFrame)

SCI[1:0]
00 = unknown
01 = scaling in Horizontal direction
10 = scaling in Vertical direction
11 = scaling in Both H & V directions

0x58 R/W | [7]

0*******

Byte 4 Bit 7 (AVI
InfoFrame)

Reserved per HDMI spec. Set to '0'.

0x59 R/W | [7:4]

0000****

Byte 5 bit [7:4] (AVI
InfoFrame)

YQI1:0]

00 = Limited Range
01 = Full Range

10 = Reserved

11 = Reserved

0x5A RIW | [7:0]

00000000

Active Line Start LSB (AVI
InfoFrame)

Active Line Start
This represents the line number of the end of the top horizontal bar. If 0,
there is no horizontal bar.

0x5B RIW | [7:0]

00000000

Active Line Start MSB
(AVI InfoFrame)

Active Line Start
This represents the line number of the end of the top horizontal bar. If 0,
there is no horizontal bar.

0x5C R/W | [7:0]

00000000

Active Line End LSB (AVI
InfoFrame)

Active Line End

This represents the line number of the beginning of a lower horizontal bar.
If greater than the number of active video lines, there is no lower horizontal
bar.
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Default
Address | Type | Bits Register Name Function
P Value &
Active Line End
0x5D RAW | [7:0] | 00000000 Active Line End MSB (AVI | This represents the line number 9f th? begl?lnlng ofa %ower hOI‘lZOIlté.ll bar.
InfoFrame) If greater than the number of active video lines, there is no lower horizontal
bar.
Active Pixel Start
Active Pixel Start LSB
0x5E R/W | [7:0] | 00000000 chive Flxel St This represents the last pixel in a vertical pillar-bar at the left side of the
(AVI InfoFrame) . .
picture. If 0, there is no left bar.
Active Pixel Start
Active Pixel Start MSB
0x5F R/W | [7:0] | 00000000 chive Flxel St This represents the last pixel in a vertical pillar-bar at the left side of the
(AVI InfoFrame) . .
picture. If 0, there is no left bar.
Active Pixel End
0x60 RAW | [7:0] | 00000000 Active Pixel End LSB (AVI This represe.nts the first horizontal pixel in. a vertical pillar-bar a.t the right
InfoFrame) side of the picture. If greater than the maximum number of horizontal
pixels, there is no vertical bar.
Active Pixel End
Active Pixel End MSB This represents the first horizontal pixel in a vertical pillar-bar at the right
0x61 R/W 7:0] [ 00000000
x / (7:0] (AVI InfoFrame) side of the picture. If greater than the maximum number of horizontal
pixels, there is no vertical bar.
0x62 R/W | [7:0] | 00000000 Byte 14 (AVI InfoFrame) Reserved per HDMI spec. Set to 0x00.
0x63 R/W | [7:0] | 00000000 Byte 15 (AVI InfoFrame) Reserved per HDMI spec. Set to 0x00.
0x64 R/W | [7:0] | 00000000 Byte 16 (AVI InfoFrame) Reserved per HDMI spec. Set to 0x00.
0x65 R/W | [7:0] | 00000000 Byte 17 (AVI InfoFrame) Reserved per HDMI spec. Set to 0x00.
0x66 R/W | [7:0] | 00000000 Byte 18 (AVI InfoFrame) Reserved per HDMI spec. Set to 0x00.
0x67 R/W | [7:0] | 00000000 Byte 19 (AVI InfoFrame) Reserved per HDMI spec. Set to 0x00.
0x68 R/W | [7:0] | 00000000 Byte 20 (AVI InfoFrame) Reserved per HDMI spec. Set to 0x00.
0x69 R/W | [7:0] | 00000000 Byte 21 (AVI InfoFrame) Reserved per HDMI spec. Set to 0x00.
0x6A R/W | [7:0] | 00000000 Byte 22 (AVI InfoFrame) Reserved per HDMI spec. Set to 0x00.
0x6B R/W | [7:0] | 00000000 Byte 23 (AVI InfoFrame) Reserved per HDMI spec. Set to 0x00.
0x6C R/W | [7:0] | 00000000 Byte 24 (AVI InfoFrame) Reserved per HDMI spec. Set to 0x00.
0x6D R/W | [7:0] | 00000000 Byte 25 (AVI InfoFrame) Reserved per HDMI spec. Set to 0x00.
0x6E R/W | [7:0] | 00000000 Byte 26 (AVI InfoFrame) Reserved per HDMI spec. Set to 0x00.
0x6F R/W | [7:0] | 00000000 Byte 27 (AVI InfoFrame) Reserved per HDMI spec. Set to 0x00.
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4382 MPEG InfoFrame

The MPEG InfoFrame is defined in > CEA 861D. Currently, the specification does not recommend using this InfoFrame.
Register 0x40[5] tells the ADV7513 whether or not to send the MPEG InfoFrame.

The contents of the MPEG InfoFrame are set in the Packet Memory. The device address for the Packet Memory map is
programmable and is controlled by register 0x45 of the primary register map. The default setting is 0x70.

To make sure theMPEG InfoFrame information isn’t partially sent while being updated the packet update feature can be used. See
section 4.2.5 for details.

Table 48 MPEG InfoFrame Related Registers (Main Map)

Address Type | Bits | Default Value Register Name Function

MPEG Packet Enable
0x40 R/W [5] il Vel MPEG Packet Enabled 0 = Disabled
1 = enable

Auto Checksum Enable
0x4A R/W (71 Proeeetx Auto Checksum Enable 0 = Use checksum from registers
1 = Use automatically generated checksum

Table 49 MPEG InfoFrame Related Registers (Packetmemory Map)

Address Type | Bits Default Value Register Name Function
0x20 R/W [7:0] 00000000 MPEG Header Byte 0
0x21 R/W [7:0] 00000000 MPEG Header Byte 1
0x22 R/W [7:0] 00000000 MPEG Header Byte 2
0x23 R/'W [7:0] 00000000 MPEG Packet Byte 0
0x24 R/W [7:0] 00000000 MPEG Packet Byte 1
0x25 R/'W [7:0] 00000000 MPEG Packet Byte 2
0x26 R/W [7:0] 00000000 MPEG Packet Byte 3
0x27 R/'W [7:0] 00000000 MPEG Packet Byte 4
0x28 R/W [7:0] 00000000 MPEG Packet Byte 5
0x29 R/'W [7:0] 00000000 MPEG Packet Byte 6
0x2A R/W [7:0] 00000000 MPEG Packet Byte 7
0x2B R/'W [7:0] 00000000 MPEG Packet Byte 8
0x2C R/W [7:0] 00000000 MPEG Packet Byte 9
0x2D R/'W [7:0] 00000000 MPEG Packet Byte 10
0x2E R/W [7:0] 00000000 MPEG Packet Byte 11
0x2F R/'W [7:0] 00000000 MPEG Packet Byte 12
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Address Type | Bits Default Value Register Name Function

0x30 R/IW [7:0] 00000000 MPEG Packet Byte 13

0x31 R/W [7:0] 00000000 MPEG Packet Byte 14

0x32 R/IW [7:0] 00000000 MPEG Packet Byte 15

0x33 R/W [7:0] 00000000 MPEG Packet Byte 16

0x34 R/IW [7:0] 00000000 MPEG Packet Byte 17

0x35 R/W [7:0] 00000000 MPEG Packet Byte 18

0x36 R/IW [7:0] 00000000 MPEG Packet Byte 19

0x37 R/W [7:0] 00000000 MPEG Packet Byte 20

0x38 R/IW [7:0] 00000000 MPEG Packet Byte 21

0x39 R/W [7:0] 00000000 MPEG Packet Byte 22

0x3A R/IW [7:0] 00000000 MPEG Packet Byte 23

0x3B R/W [7:0] 00000000 MPEG Packet Byte 24

0x3C R/W [7:0] 00000000 MPEG Packet Byte 25

0x3D R/IW [7:0] 00000000 MPEG Packet Byte 26

0x3E R/W [7:0] 00000000 MPEG Packet Byte 27
MPEG Packet Update: Before updating the
MPEG Packet using I2C set to '1" to

0x3F R/W [7] Qerrenex MPEG Packet Update continue sending the current values.
0 = MPEG Packet 12C update inactive
1 = MPEG Packet I2C update active

4383

Gamut Metadata Packet

The Gamut Metadata Packet (GMP) contains the sources Gamut Boundary Description. It is defined in the > HDMI 1.3a

specification.

The contents of the GMP InfoFrame are set in the Packet Memory. The device address for the Packet Memory map is
programmable and is controlled by register 0x45 of the primary register map. The default setting is 0x70. Transmission of the
GMP data over the HDMI link is enabled by setting the GMP Enable bit (0x40[2] of the Main Register Map) to 1.

The ADV7513 transmits the GMP data starting 400 pixel clock cycles after the leading edge of Vsync. In order to update the
GMP at the expected frame, it is recommended that the user set the packet update bit to 0 after the 512th pixel clock cycle

12illustrates this GM Packet timing.
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Figure 12  12C Write Timing of GMP Data
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The Packet Update feature can be used to ensure that the GMP Infoframe information is not partially sent while being
updated. The GM Packet Update register bit (0xBF[7]), should be set to 1, then the GM Packet Registers written, and finally
set back to 0. See section 4.2.5 for details.
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Table 50 Gamut Metadata Packet Related Registers (Main Map)
Address Type Bits Default Value Register Name Function
GM Packet Enable
0x40 R/W [2] sl V) GM Packet Enable 0 = Disabled
1 = Enabled
Table 51 Gamut Metadata Packet Related Registers (Packetmemory Map)
Address Type Bits Default Value Register Name Function
0xA0 R/W [7:0] 00000000 GM Header Byte 0
0xA1l R/W [7:0] 00000000 GM Header Byte 1
0xA2 R/W [7:0] 00000000 GM Header Byte 2
0xA3 R/IW [7:0] 00000000 GM Packet Byte 0
0xA4 R/W [7:0] 00000000 GM Packet Byte 1
0xA5 R/W [7:0] 00000000 GM Packet Byte 2
0xA6 R/W [7:0] 00000000 GM Packet Byte 3
0xA7 R/W [7:0] 00000000 GM Packet Byte 4
0xA8 R/W [7:0] 00000000 GM Packet Byte 5
0xA9 R/IW [7:0] 00000000 GM Packet Byte 6
0xAA R/W [7:0] 00000000 GM Packet Byte 7
0xAB R/W [7:0] 00000000 GM Packet Byte 8
0xAC R/W [7:0] 00000000 GM Packet Byte 9
0xAD R/W [7:0] 00000000 GM Packet Byte 10
0xAE R/IW [7:0] 00000000 GM Packet Byte 11
0xAF R/W [7:0] 00000000 GM Packet Byte 12
0xBO0 R/IW [7:0] 00000000 GM Packet Byte 13
0xB1 R/W [7:0] 00000000 GM Packet Byte 14
0xB2 R/W [7:0] 00000000 GM Packet Byte 15
0xB3 R/W [7:0] 00000000 GM Packet Byte 16
0xB4 R/W [7:0] 00000000 GM Packet Byte 17
0xB5 R/W [7:0] 00000000 GM Packet Byte 18
0xB6 R/W [7:0] 00000000 GM Packet Byte 19
0xB7 R/W [7:0] 00000000 GM Packet Byte 20
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Address Type Bits Default Value Register Name Function
0xB8 R/W [7:0] 00000000 GM Packet Byte 21
0xB9 R/W [7:0] 00000000 GM Packet Byte 22
0xBA R/W [7:0] 00000000 GM Packet Byte 23
0xBB R/W [7:0] 00000000 GM Packet Byte 24
0xBC R/W [7:0] 00000000 GM Packet Byte 25
0xBD R/W [7:0] 00000000 GM Packet Byte 26
0xBE R/W [7:0] 00000000 GM Packet Byte 27
GM Packet Update: Before updating the
GM Packet using I2C set to '1' to continue
O0xBF R/W [7] Qe GM Packet Update sending the current values.
0 = GM Packet I2C update inactive
1 = GM Packet I12C update active
439 3D Video Setup

4.3.9.1

4.3.9.2

When sending 3D video formats from the ADV7513, both the VIC in the AVI InfoFrame and the Vendor Specific InfoFrame
must be setup.

VIC

The ADV7513 does not detect the VIC for 3D formats. The VIC must be programmed using the manual pixel repeat mode
by setting 0x3B[6:5] to ‘10°. The VIC should be programmed in register bits 0x3C[5:0]. A list of VICs can be found in the
CEA861 document.

Pixel Repeat

The Pixel repeat value should be set in register 0x3B[2:1] and 0x3B[4:3]. This will be 0 for most formats However, depending
on the audio and video formats used, sometimes pixel repeat must be used to increase the bandwidth available for

audio. Look at table 7-5 in HDMI Specification 1.4 to determine the appropriate pixel repeat value for the 2D VIC and audio
format, then look at » Table 52 to select the an appropriate PR for the corresponding 3D structure.
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Table 52 Pixel Repeat Values for 3D Formats
2D PR Frame Side-by- Top-and- Field Line Side-by- L+ Depth | L+ depth +
Value in Packing PR | Side (Half) | Bottom PR | Alternative | Alternative | Side (Full) | PR Value Graphics +
table 7-5 | Value PR Value Value PR Value PR Value PR Value Graphics-
depth PR
Value
None None None None None None None None None
2X None 2X 2X None None None None None
4x 2X 4X 4x 2X 2X 2X 2X None
4393 Vendor Specific InfoFrame

Either Spare Packet 1 or Spare Packet 2 can be used to set up the Vendor Specific InfoFrame. For information about setting
up the InfoFrame packet see section 8.2.3 of the HDMI 1.4a Specification. For details about how to program the spare
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4.4 Audio Setup

44.1 Input Format
ADV7513 is capable of receiving audio data in either 125, SPDIF, or HBR format for packetization and transmission over the
HDMI interface.
Table 53 Audio Input Format Summary
Input Output
Audio Select | Audio Mode | 12S Format . . .
OXO0A[6:4] O0x0A[3:2] 0x0C[1:0] Data Pins Clock Pins Encoding Format Packet Type
Required:SCLK .
ot o 1
000 00 12S[3:0] Optional:MCLK Normal Standard 12S Audio Sample Packet
Required:SCLK . . .
ot o
000 01 12S[3:0] Optional: MCLK Normal Right Justified Audio Sample Packet
Required: SCLK . .
ot o
000 10 12S[3:0] Optional: MCLK Normal Left Justified Audio Sample Packet
Required: SCLK . .
ot .
000 11 12S[3:0] Optional: MCLK Normal AES3 Direct Audio Sample Packet
IEC60958 or
ot 1 . 1 1
001 00 SPDIF Optional: MCLK Biphase Mark EC61937 Audio Sample Packet
011 00 * 125[3:0] Required: MCLK | Biphase Mark IEC61937 HBR Audio Stream
Packet
. Required: SCLK HBR Audio Stream
011 01 00 12S[3:0] Optional: MCLK Normal Standard 12S Packet
. Required: SCLK . . HBR Audio Stream
011 01 01 12S[3:0] Optional: MCLK Normal Right Justified Packet
. Required: SCLK . HBR Audio Stream
011 01 10 12S[3:0] Optional: MCLK Normal Left Justified Packet
. Required: SCLK . HBR Audio Stream
011 01 11 12S[3:0] Optional: MCLK Normal AES3 Direct Packet
011 10 * SPDIF Required: MCLK | Biphase Mark IEC61937 HER Audio Stream
Packet
Required: SCLK HBR Audio Stream
011 11 00 SPDIF Optional: MCLK Normal Standard 128 Packet
) Required: SCLK . . HBR Audio Stream
011 11 01 125[3:0] Optional: MCLK Normal Right Justified Packet
) Required: SCLK . HBR Audio Stream
011 11 10 125[3:0] Optional: MCLK Normal Left Justified Packet
011 11 11 125[3:0] Required: MCLK Normal IEC61937 HBR Audio Stream
Packet
" Normal Encoding means data is captured on the rising edge of the data clock
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Table 54 Input Format Related Registers (Main Map)

. Default . .
Address Type | Bits Value Register Name Function

SPDIF Sampling Frequency from SPDIF Channel Status.
0000 = 44.1 kHz
0001 = N/A
0010 = 48.0 kHz
0011 =32.0kHz
0100 = N/A
0101 = N/A
0110 =N/A
0111 =N/A
1000 = 88.2 kHz
1001 = N/A
1010 = 96.0 kHz
1011 =N/A
1100 = 176.4 kHz
1101 = N/A
1110 = 192.0 kHz
1111 =N/A

SPDIF Sampling

0x04 RO [7:4] 0000****
Frequency

Audio Select

All others invalid

000 =12S

001 = SPDIF

010 =N/A

011 = High Bit Rate (HBR Audio)
100 = N/A

101 = N/A

110 = N/A

111 = N/A

[6:4] *000*H+* Audio Select

Mode Selection for Audio Select

0x0A R/W HBR (Audio Select register bits (0x0A[6:4] = 0b011))
00 = 4 stream, with BPM encoding

01 = 4 stream, no BPM encoding

10 = 1 stream, with BPM encoding

11 = 1 stream, no BPM encoding

[3:2] B Audio Mode

MCLK Ratio

The ratio between the audio sampling frequency and the clock
described using N and CTS

[1:0] | ***01 MCLK Ratio 00 = 128xfs

01 = 256xfs

10 = 384xfs

11 = 512xfs

Enable or Disable SPDIF receiver
(7] (Uil SPDIF Enable 0 = disable
0x0B R/W 1 = Enabled

[6] B Uieleioioled Audio Clock Polarity SPDIF MCLK and 12S SCLK Polarity
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Address

Type

Bits

Default
Value

Register Name

Function

Indicates edge where input data is latched
0 = rising edge
1 = falling edge

(5]

**0*****

MCLK Enable

MCLK Enable
0 = MCLK internally generated
1 = MCLK is available

0x0C

R/W

(7]

1*******

Audio Sampling
Frequency Select

Select source of audio sampling frequency for pixel repeat and I12S
mode 4

0 = use sampling frequency from 128 stream

1 = use sampling frequency from 12C register

(6]

*0******

Channel Status Override

Source of channel status bits when using 12S mode 4
0 = use channel status bits from I2S stream
1 = use channel status bits from I2C registers

(5]

**1*****

12S3 Enable

1283 enable for the 128 3 pin.
0 = Disabled
1 = Enabled

(4]

***1****

12S2 Enable

1282 enable for the 12S 2 pin.
0 = Disabled
1 = Enabled

(3]

****1***

12S1 Enable

12S1 enable for the I2S 1 pin.
0 = Disabled
1 = Enabled

(2]

*****1**

12S0 Enable

1250 enable for the 12S 0 pin.
0 = Disabled
1 = Enabled

[1:0]

******00

12S Format

12S Format

00 = Standard 12S mode
01 = right justified mode
10 = left justified mode
11 = AES3 direct mode

0x0D

R/W

[4:0]

11000

12S Bit Width

12S Bit Width
For right justified audio only. Default is 24. Not valid for widths
greater than 24.

0x42

RO

(3]

****0***

12S 32 Bit Mode Detect

12S Mode Detections
Shows the number of SCLK periods per
LRCLK period.
0 = 32 bit mode detected
1 = 64 bit mode detected

0x94

R/W

(4]

***0****

Audio FIFO Full
Interrupt Enable

Audio FIFO Full Interrupt Enable
0 = interrupt disabled
1 = interrupt enabled

0x96

R/W

(4]

***0****

Audio FIFO Full
Interrupt

Audio FIFO Full Interrupt
0 = no interrupt detected
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. Default . .
Address Type | Bits Value Register Name Function
1 = interrupt detected
44.1.1 Inter-IC Sound (I12S) Audio

The ADV7513 can accommodate from two to eight channels of Inter-IC Sound (I2S) audio at up to a 192KHz sampling rate.
The number of channels can be selected in register 0x73[2:0] Which I2S channels are active can be selected in register
0x0C[5:2] If all eight channels (I2S0 - 12S3) are required, setting all bits in registers 0x73[2:0] and 0x0C[5:2] to 1 will select
eight channels. If 1250 only is needed, setting the Channel Count register (0x73[2:0]) and I2S enable (0x0C[2]) to 1 will select
this. The I2S Sampling Frequency (0x15[7:4]) must be set appropriately. This value is used along with the VIC to determine
pixel repeat (see » 4.3.4) and sent across the TMDS link in the channel status information contained in the Audio Sample
Packet.

The placement of 12S channels into the Audio Sample Packet Subpackets, defined in the > HDMI specification, can be
specified in registers OXOE — 0x11. Default settings place all channels in their respective position (I2S0 left channel in channel
0 left position, 1283 right channel in channel 3 right position), but this mapping is completely programmable if desired.

The ADV7513 supports standard 125, left-justified, right-justified, and direct AES3 stream formats via register 0x0C[1:0] and
sample word lengths between 16 bits and 24 bits (0x14[3:0]). The ADV7513 supports both 64-bit and 32-bit modes, so either
64 or 32 SCLK edges per channel are valid. The ADV7513 will adapt to 32 or 64 bit mode automatically, and the current

block start flag. The parity bit will be calculated automatically. The information contained in "C" of 1250 is used in the HDMI
audio sample packet. This information can either be extracted from the stream or programmed through the ADV7513
register map. To choose the channel status source, use register 0XOC[6]. When Channel Status Override (0xOC[6]) is set to
extract channel status information from the register map, by setting Audio Sampling Frequency Select (0xOC[7]) to 1, all of
the data from the stream will be used except the sampling frequency will be obtained through the Sampling Frequency
register (0x15[7:4]). When Audio Sampling Frequency Select is set to 1, the sampling frequency from the register map will be
used for pixel repetition decisions as well.

Figure 13

IEC60958 Sub-Frame
‘f Sub-frame =]|
bit '0 34 78 27 28 29 30 31
‘ Preamble | Aux Data | LSB Audio Data MSB | v | U ‘ C| P |
Validity —1‘

User Data

Channel Status Data

Parity Bit
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Figure 14 Sub-Frame Format for ADV7513
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Figure 15 Standard I12S Timing
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Figure 16 Right-Justified Timing
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Figure 17 Left-Justified Timing
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Figure 20 32 Bit Mode Left- or Right-Justified Timing
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Table 55 Inter-IC Sound (12S) Audio Related Registers (Main Map)

Address

Type |Bits [ Default Value Register Name Function

0x0A

Audio Select

All others invalid

000 =12S

001 = SPDIF

010 =N/A

011 = High Bit Rate (HBR Audio)
100 = N/A

101 =N/A

110 =N/A

R/W 111 =N/A

[6:4] *000*+** Audio Select

Mode Selection for Audio Select

HBR (Audio Select register bits (0x0A[6:4] = 0b011))
00 = 4 stream, with BPM encoding

01 = 4 stream, no BPM encoding

10 = 1 stream, with BPM encoding

11 =1 stream, no BPM encoding

[3:2] OO Q** Audio Mode

4.4.1.2

Sony/Philips Digital Interface (SPDIF) Audio

The ADV7513 is capable of accepting two-channel LPCM and encoded multi-channel audio up to a 192KHz sampling rate
via the Sony/Philips Digital Interface (SPDIF). The detected sampling frequency for SPDIF (from 32KHz to 192KHz) can be
read in register 0x04[7:4]. For SPDIF, by setting the Audio Frequency Select register (0x0C[7]) to 1, the sampling frequency
used to determine pixel repeat can be obtained by the Sampling Frequency register (0x15[7:4]) instead of extracted from the
stream; however the sampling frequency read in the SPDIF Sampling Frequency register (0x04) will be sent in the audio
sample packet channel status. The ADV7513 is capable of accepting SPDIF with or without an MCLK input. When no MCLK

is present, the ADV7513 uses MCLK to internally generate the MCLK and determine the CTS value.
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Tabl

e 56 Sony/Philips Digital Interface (SPDIF) Audio Related Registers (Main Map)

Address Type | Bits Default Value Register Name Function

0x0A

Audio Select

All others invalid

000 =12S

001 = SPDIF

010 =N/A

011 = High Bit Rate (HBR Audio)
100 = N/A

101 =N/A

110 =N/A

R/W 111 =N/A

[6:4] *000*+** Audio Select

Mode Selection for Audio Select

HBR (Audio Select register bits (0x0A[6:4] = 0b011))
00 = 4 stream, with BPM encoding

(3:2] 00 Audio Mode 01 = 4 stream, no BPM encoding
10 = 1 stream, with BPM encoding

11 =1 stream, no BPM encoding

4413

High Bit-Rate (HBR) Audio

High Bit-Rate (HBR) audio uses the HBR audio packets to transfer compressed data at rates greater than 6.144Mbps across
the TMDS link. HBR Audio can be selected as the input format using the Audio Select register (0x0A[6:4]) = Ob011. The use
of four-stream or one-stream encoding can be set in the Audio Mode register (0x0OA[3]), and the BPM encoding can be

Register 0x47[6] can be toggled from 0 to 1 to synchronize the PaPb syncword, which marks the beginning of a stream
repetition, with HDMI HBR subpacket 0. For data bursts with a repetition period, which is a multiple of four frames, the
synchronization will persist. If the data burst does not have a repetition period of four frames, setting register 0x47[6] to 1 is
not needed, but will not have any negative effects. The transition of the bit from 0 to 1 causes the one-time synchronization,
so setting the bit from 1 to 0 will have no effect.

For HBR Audio, the Sampling Frequency register (0x15[7:4]) needs to be set to 0b1001.

The mapping from the 128 input channels to the HBR subpackets can be set by registers 0x0E to 0x11. When using an ADI
HDMI Rx as the input the default should be used. Since there is no standard for chip to chip HBR transfer, different settings
may be required for different chips used as the input.

Table 57 High Bit-Rate (HBR) Audio Related Registers (Main Map)

Address|

Default
ll“ype Bits V:l:: Register Name Function

0x0A

Audio Select

All others invalid

000 = 12S

001 = SPDIF

010 = N/A

011 = High Bit Rate (HBR Audio)
100 = N/A

101 = N/A

110 = N/A

111 = N/A

R/W | [6:4] ¥000*** Audio Select
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Mode Selection for Audio Select
[HBR (Audio Select register bits (0x0A[6:4] = 0b011))
00 = 4 stream, with BPM encoding
[3:2] ***00** Audio Mode 01 = 4 stream, no BPM encoding
10 = 1 stream, with BPM encoding
11 =1 stream, no BPM encoding
Sampling frequency for I2S audio. This information is used by both the audio
Rx and the pixel repetition.
0000 = 44.1 kHz
0001 = Do not use
0010 = 48.0 kHz
0011 = 32.0 kHz
0100 = Do not use
0101 = Do not use
] 12S Sampling Frequency (CS 0110 = Do not use
OxI5 [ R/WH [7:4]1 000074 o o) 0111 = Do not use
1000 = 88.2 kHz
1001 = HBR Audio
1010 = 96.0 kHz
1011 = Do not use
1100 = 176.4 kHz
1101 = Do not use
1110 = 192.0 kHz
1111 = Do not use
PaPb Sync For
0x47 RIwi e} jrom HBR audio this syncs PaPb with sub packet 0.
242 NandCTS

Audio data carried across the HDMI link, which is driven by a TMDS (video) clock only, does not retain the original audio
sample clock. The task of recreating this clock at the Sink is called Audio Clock Regeneration. There are varieties of clock
regeneration methods that can be implemented in an HDMI Sink, each with a different set of performance characteristics.
The > HDMI specification does not attempt to define exactly how these mechanisms operate. It does, however, present a
possible configuration and define the data items that the HDMI Source shall supply to the HDMI Sink in order to allow the
HDMI Sink to adequately regenerate the audio clock. It also defines how that data shall be generated. In many video source
devices, the audio and video clocks are generated from a common clock (coherent clocks). In this situation, there exists a
rational (integer divided by integer) relationship between these two clocks. The HDMI clock regeneration architecture can
take advantage of this rational relationship and can also work in an environment where there is no such relationship between

these two clocks; that is, where the two clocks are truly asynchronous or where their relationship is unknown.
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Figure 21

Audio Clock Regeneration
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4.4.2.1

44.2.2

44.23

audio clock regeneration. The Source shall determine the fractional relationship between the video clock and an audio
reference clock (128*audio sample rate) and shall pass the numerator and denominator for that fraction to the Sink across the
HDMI link. The Sink may then recreate the audio clock from the TMDS clock by using a clock divider and a clock multiplier.
The exact relationship between the two clocks will be:

N
CTS

The Source shall determine the value of the numerator N as specified in Section 7.2.1 of the > HDMI specification. Typically,
this value N will be used in a clock divider to generate an intermediate clock that is slower than the 128*fs clock by the factor
N. The Source will typically determine the value of the denominator Cycle Time Stamp (CTS) by counting the number of
TMDS clocks in each of the 128*fs/N clocks.

128 fs = fTMDS_CLK

N Parameter
N shall be an integer number and shall meet the following restriction: 128*f;/1500Hz <N <128*fs/300Hz with a recommended

can be used to determine the value of N. For non-coherent sources or sources where coherency is not known, the equations
above should be used.

CTS Parameter

CTS shall be an integer number that satisfies the following:

fTMDS _CLK N
CTS Average W

Recommended N and Expected CTS Values

The recommended value of N for several standard pixel clocks are given in » Table 58 — Table 60. It is recommended that
Sources with non-coherent clocks use the values listed for a pixel clock of “Other.”

The ADV7513 has two modes for CTS generation: manual mode and automatic mode. In manual mode, the user can
program the CTS number directly into the chip (0x07-0x09) and select this external mode by setting Ox0A[7] to 1. In
automatic mode, the chip computes the CTS based on the actual audio and video rates. This can be selected by setting 0xX0A[7]
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to 0 and the results can be read from 0x04 — 0x06. The manual mode is good for coherent audio and video, where the audio
and video clock are generated from the same crystal; thus CTS should be a fixed number. The auto mode is good for
incoherent audio -video, where there is no simple integer ratio between the audio and video clock. The 20 bit N value can be
programmed into the ADV7513 in registers 0x01-0x03.

Table 58 Recommended N and Expected CTS Values for 32KHz Audio

32KHz
Pixel Clock (MHz) N CTS
25.2/1.001 4576 28125
25.2 4096 25200
27 4096 27000
27 *1.001 4096 27027
54 4096 54000
54*1.001 4096 54054
74.25/1.001 11648 210937 - 210938
74.25 4096 74250
148.5/ 1.001 11648 421875
148.5 4096 148500
Other 4096 Measured

Table 59 Recommended N and Expected CTS values for 44.1KHz Audio and Multiples

44.1KHz 88.2KHz 176.4KHz
Pixel Clock (MHz) N CTS N CTS N CTS
25.2/1.001 7007 31250 14014 31250 28028 31250
25.2 6272 28000 12544 28000 25088 28000
27 6272 30000 12544 30000 25088 30000
27 *1.001 6272 30030 12544 30030 25088 30030
54 6272 60000 12544 60000 25088 60000
54*1.001 6272 60060 12544 60060 25088 60060
74.25/1.001 17836 234375 35672 234375 71344 234375
74.25 6272 82500 12544 82500 25088 82500
148.5/1.001 8918 234375 17836 234375 35672 234375
148.5 6272 16500 12544 16500 25088 16500
Other 6272 measured 12544 measured 25088 measured

Table 60 Recommended N and Expected CTS values for 448KHz Audio and Multiples

48KHz 96KHz 192KHz
Pixel Clock (MHz) N CTS N CTS N CTS
25.2/1.001 6864 28125 13728 28125 27456 28125
25.2 6144 25200 12288 25200 24576 25200
27 6144 27000 12288 27000 24576 27000
27 *1.001 6144 27027 12288 27027 24576 27027
54 6144 54000 12288 54000 24576 54000
54*1.001 6144 54054 12288 54054 24576 54054
74.25/1.001 11648 140625 35672 140625 46592 140625
74.25 6144 74250 12288 74250 24576 74250
148.5/1.001 5824 140625 17836 140625 23296 140625
148.5 6144 148500 12288 148500 24576 148500
Other 6144 measured 12288 measured 24576 measured
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Table 61 N and CTS Related Registers (Main Map)
Default
Address | Type | Bits Register Name | Function
P Value 8
0x01 40000
0x02 R/W | [19:0] | 00000000 N 20 bit N used with CTS to regenerate the audio clock in the receiver.
0x03 00000000
0x04 0000
Cycle Time Stamp (CTS) Automatically Generated
0x05 RO [19:0] [ 00000000 CTS Automatic | This 20 bit value is used in the receiver with the N value to regenerate an audio
clock. For remaining bits see 0x05 and 0x06.
0x06 00000000
0x07 0000
Cycle Time Stamp (CTS) Manually Entered
0x08 R/W [ [19:0] | 00000000 CTS Manual This 20 bit value is used in the receiver with the N value to regenerate an audio
clock. For remaining bits see 0x08 and 0x09.
0x09 00000000
CTS Source Select.
0x0A R/W | [7] Qrexreet CTS Select 0 = CTS Automatic
1 = CTS Manual
N CTS Packet Enable
N CTS Packet
Ox44 RIW | [6] *Pereees Ena(l:)les acke 0 = Disabled
1 = Enabled
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243 Audio Sample Packets

By setting the Chanel Count (CC) register (0x73[2:0]) to greater than three channels, the eight-channel audio packet format
will be used. The 12§ can be routed to different subpackets using registers OXE — 0x11. The Channel Allocation (CA) register
(0x76[7:0]) must be set to a speaker mapping that corresponds to the I2S to subpacket routing. Using SPDIF has a default
setting of two channels.

The audio packets in HDMI use the channel status format from IEC60958. When using I2S, the information sent in the
channel status fields is provided by registers Copyright Bit (0x12[5]), Pre-emphasis (0x12[4:2]), clock accuracy (0x12[1:0]),
category code (0x13), source number (0x14[7:4]), word length (0x14[3:0]), bits [1:0] 0x12[7:6], and audio sampling frequency
(0x15[7:4]). In SPDIF mode the channel status information is taken from the SPDIF stream.

443.1 Details for 12S Channel Status

the HDMI link. This is applicable for I2S modes 0 - 3 as set in register 0x0C[1:0].
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Table 62 12S Channel Status ADV7513 Register Map Location or Fixed Value
Bit | Name ADV7513 Register Used to Set Field or Fixed Value
0 consumer use. 0x12[6]
1 audio sample word 0x12[7]
2 copyright 0x12[5]
3 emphasis 0x12[2]
4 emphasis 0x12[3]
5 emphasis 0x12[4]
6 mode 0
7 mode 0
8 category code 0x13[0]
9 | category code 0x13[1]
10 | category code 0x13[2]
11 | category code 0x13[3]
12 | category code 0x13[4]
13 | category code 0x13[5]
14 | category code 0x13[6]
15 | category code 0x13[7]
16 | source number 0x14[4]
17 | source number 0x14[5]
18 | source number 0x14[6]
19 | source number 0x14[7]
20 | channel number See » Figure 22
21 | channel number See » Figure 22
22 | channel number See » Figure 22
23 | channel number See » Figure 22
24 | sampling frequency 0x15[4]
25 | sampling frequency 0x15[5]
26 | sampling frequency 0x15[6]
27 | sampling frequency 0x15[7]
28 | clock accuracy 0x12[0]
29 | clock accuracy 0x12[1]
30 | Not Defined 0
31 | Not Defined 0
32 | word length 0x14[0]
33 | word length 0x14[1]
34 | word length 0x14[2]
35 | word length 0x14[3]
36 | original sampling frequency | 0
37 | original sampling frequency | 0
38 | original sampling frequency | 0
39 | original sampling frequency | 0
40 | CGMS-A 0
41 | CGMS-A 0
42 | Not Defined 0
191 | Not Defined 0
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Audio InfoFrame Channel Count register (0x73[2:0]). For example, if Channel Count = 0b001, indicating stereo audio, the
layout bit will be zero and all Audio Sample Subpackets will contain information for channel 1 and 2. If Channel Count =
0b011, indicating four channels, the layout bit will be one, and sample_present.sp0 = 1, sample_present.spl = 1,

the layout bit and sample_present.spX.

Figure 22 Definition of Channel Status Bits 20 to 23

Start

Audio Sample Packet Header
Layout bit

o

Audio Sample Packet Header
sample_present.spX bit

Audio Sample Packet Header
sample_prasent.spX bit

1 1
0
Audio Sample Subpacket X Audio Sample Subpacket X
Cl[23:20] = 2(X) +1 Cl[23:20] =1
Cr{23:20] = 2(X) + 2 Cr[23:20] = 2

Audio Sample Subpacket X
Mot Present

Page 83 of 188 Rev.B



PROGRAMMING GUIDE ADV7513
Table 63 Audio Sample Packets Related Registers (Main Map)
Default
Address | Type | Bits Value Register Name Function
[5:3] | **000*** Subpacket 0 L Source Source of sub packet 0, left channel
0x0E R/W
[2:0] [ *****001 Subpacket 0 R Source Source of sub packet 0, right channel
5:3 010 ubpacket 1 ource ource of sub packet 1, left channe
[5:3] | **010%** Subpacket 1L S S f sub packet 1, left ch 1
0xO0F R/IW
[2:0] [ *****011 Subpacket 1 R Source Source of sub packet 1, right channel
53 100 ubpacket 2 L Source ource of sub packet 2, left channe
[5:3] | **100** Subpacket 2L S S f sub packet 2, left ch 1
0x10 R/IW
2:0 101 ubpacket 2 ource ource of sub packet 2, right channe
[2:0] | *oo* Subpacket 2R S S f sub pack ight ch 1
5:3 110 ubpacket 3 ource ource of sub packet 3, left channe
[5:3] | **110%7* Subpacket 3L S S f sub packet 3, left ch 1
0x11 R/IW
2:0 111 ubpacket 3 ource ource of sub packet 3, right channe
[2:0] | *oox* Subpacket 3R S S f sub pack ight ch 1
Audio Sample Word
. . 0 = Audio sample word represents linear PCM samples
(7] | Oroere 11; udio Sample Word (CS bit 1 = Audio sample word used for other purposes
Consumer Use
Should be 0 for HDMI
Consumer Use Bit
[6] (Uil Consumer Use (CS bit 0) 0 = Audio sample word represents linear PCM samples
1 = Audio sample word used for other purposes
Copy Right Bit
[5] Vil Copyright Bit (CS bit 2) 0 = Copyright Protected
0x12 R/W 1 = Not Copyright Protected
Additional information for Channel Status Bits
. . 000 = 2 audio channels w/o pre-emphasis
[4:2] [ ***000** ;i&id;t;c;nal Audio Info (CS 001 = 2 audio channels with 50/15u$ pre-emphasis
010 = Fixed
011 = Fixed
Audio Clock Accuracy
. 00 = level IT - normal accuracy +/-1000 X 10-6
[1:0] | 000 g?tidzl;_%;mk Accuracy (CS 10 = level III -variable pitch shifted clock
01 = level I - high accuracy +/-50 X 10-6
11 = Fixed
0x13 R/W | [7:0] | 00000000 Category Code (CS bits 15-8) | Channel Status Category Code
[7:4] | 0000**** IS 6c;urce Number (CS bits 19- Channel Status Source Number
Audio Word Length
0000 = Not Specified
0001 = Not Specified
0010 = 16 Bits
0011 = 20 Bits
ox14 RIW 0100 = 18 Bits
0101 = 22 Bits
. 4%, : _
[3:0] 0000 Word Length (CS bits 35-32) 0110 = No description
0111 = No description
1000 = 19 Bits
1001 = 23 Bits
1010 = 20 Bits
1011 = 24 Bits
1100 = 17 Bits
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Address

Type

Bits

Default
Value

Register Name

Function

1101 = 21 Bits
1110 = No description
1111 = No description

0x15

R/W

[7:4]

0000****

12§ Sampling Frequency (CS
bits 27-24)

Sampling frequency for I12S audio. This information is used by both the
audio Rx and the pixel repetition.
0000 = 44.1 kHz
0001 = Do not use
0010 = 48.0 kHz
0011 =32.0 kHz
0100 = Do not use
0101 = Do not use
0110 = Do not use
0111 = Do not use
1000 = 88.2 kHz
1001 = HBR Audio
1010 = 96.0 kHz
1011 = Do not use
1100 = 176.4 kHz
1101 = Do not use
1110 =192.0 kHz
1111 = Do not use

0x44

R/W

**1*****

Audio Sample Packet Enable

Audio Sample Packet Enable
0 = Disabled
1 = Enabled

0x47

R/IW

**0*****

Audio Sample 3 Valid

Indicates when sub packet 3 has invalid data.

(4]

***0*****

Audio Sample 2 Valid

Indicates when sub packet 2 has invalid data.

(3]

****0***

Audio Sample 1 Valid

Indicates when sub packet 1 has invalid data.

(2]

*****0**

Audio Sample 0 Valid

Indicates when sub packet 0 has invalid data.
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4.4.4 Audio InfoFrame

The audio InfoFrame allows the receiver to identify the characteristics of an audio stream before the channel status
information is available. The Audio Channel Count register (0x73[2:0]) sets the channel count field for the InfoFrame, and
determines the number of channels to send in the audio sample packets. Down Mix Inhibit (0x77[7]), Level Shift Values
(0x77[6:3]), and Speaker Mapping (0x76) are defined in the > CEA-861D specification. The number of channels in the
Channel Count register must match the number of channels in the Speaker Mapping register. The values for the Speaker

To avoid a partial update of the Audio InfoFrame Packets the Packet Update feature should be used. By setting the Audio
InfoFrame Packet Update register bit to ‘1’, the current values will be stored and sent in the packets. The user should update
the values then set the Audio InfoFrame Packet Update register bit to 0 to begin sending the new packets. See section 4.2.5 for
details.
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Table 64 Audio Channel Mapping

CA (Speaker Mapping) Channel Number?

4 3 2 1 0 8 7 6 5 4 3 2 1
0 0 0 0 0 - - FR FL
0 0 0 0 1 - LFE FR FL
0 0 0 1 0 FC - FR FL
0 0 0 1 1 FC LFE FR FL
0 0 1 0 0 RC - - FR FL
0 0 1 0 1 RC - LFE FR FL
0 0 1 1 0 RC FC - FR FL
0 0 1 1 1 RC FC LFE FR FL
0 1 0 0 0 RR RL - - FR FL
0 1 0 0 1 RR RL - LFE FR FL
0 1 0 1 0 RR RL FC - FR FL
0 1 0 1 1 - - RR RL FC LFE FR FL
0 1 1 0 0 - RC RR RL - - FR FL
0 1 1 0 1 - RC RR RL - LFE FR FL
0 1 1 1 0 - RC RR RL FC - FR FL
0 1 1 1 1 - RC RR RL FC LFE FR FL
1 0 0 0 0 RRC RLC RR RL - - FR FL
1 0 0 0 1 RRC RLC RR RL - LFE FR FL
1 0 0 1 0 RRC RLC RR RL FC - FR FL
1 0 0 1 1 RRC RLC RR RL FC LFE FR FL
1 0 1 0 0 FRC FLC - - - - FR FL
1 0 1 0 1 FRC FLC - - - LFE FR FL
1 0 1 1 0 FRC FLC - - FC - FR FL
1 0 1 1 1 FRC FLC - - FC LFE FR FL
1 1 0 0 0 FRC FLC - RC - - FR FL
1 1 0 0 1 FRC FLC - RC - LFE FR FL
1 1 0 1 0 FRC FLC - RC FC - FR FL
1 1 0 1 1 FRC FLC - RC FC LFE FR FL
1 1 1 0 0 FRC FLC RR RL - - FR FL
1 1 1 0 1 FRC FLC RR RL - LFE FR FL
1 1 1 1 0 FRC FLC RR RL FC - FR FL
1 1 1 1 1 FRC FLC RR RL FC LFE FR FL

Table 65 Audio InfoFrame Related Registers (Main Map)
Default
Address | Type | Bits Value Register Name Function
Audio InfoFrame Enable
0x44 R/W | [3] il i Audio InfoFrame Enable | 0 = Disabled
1 = Enabled
Auto Checksum Enable
[7] ) Alaiiaaiaiel Auto Checksum Enable 0 = Use checksum from registers
1 = Use automatically generated checksum
0x4A R/W
Audio InfoFrame Packet Audio InfoFrame Pack‘et' Update.: Before uPdat1ng the Audio InfoFrame
[5] Vil Update Packet using I2C set to '1' to continue sending the current values.
P 0 = Audio InfoFrame Packet 12C update inactive

2FL = Front Left, FC = FrontCenter, FR = Front Right, FLC = FrontLeftCenter, FRC = FrontRightCenter, RL = Rear Left, RC = RearCenter, RR = Rear Right, RLC = RearLeftCenter,
RRC = RearRightCenter, LFE = Low Frequency Effect
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Default
Address | Type | Bits Register Name Function
P Value &
1 = Audio InfoFrame Packet I2C update active
Byte 2 bit [7:5] (Audi
[7:5] | 000*+**+* yte 2 bit [7:5] (Audio Fixed per HDMI spec. Set to 0.
InfoFrame)
ling F
0x74 R/W [ [4:2] [ ***000** (il::ili)olrllr% fo;?;f:)cy Audio sampling frequency. Should be 0, except for SACD.
(10] | %00 Sample Size (Audio Set to 0
InfoFrame)
0x75 R/W | [7:0] [ 00000000 Byte 3 (Audio InfoFrame) | Setto0
Speaker Mappi Audi
0x76 R/W | [7:0] | 00000000 peaker Mapping (Audio CA[7:0] Speaker mapping or placement for up to 2 channels.
InfoFrame)
DM_INH (Audi
(7] | omeomeer —INH (Audio Down-mix Inhibit
InfoFrame)
LSV[3:0]-Audio Level Shift Values With Attenuation Information
0000 = 0dB attenuation
0001 = 1dB attenuation
0010 = 2dB attenuation
0011 = 3dB attenuation
0100 = 4dB attenuation
0101 = 5dB attenuation
0110 = 6dB attenuation
Level Shift (Audi
[6:3] | *0000%** In?Z;rar;e)( udio 0111 = 7dB attenuation
1000 = 8dB attenuation
0x77 R/W 1001 = 9dB attenuatlc?n
1010 = 10dB attenuation
1011 = 11dB attenuation
1100 = 12dB attenuation
1101 = 13dB attenuation
1110 = 14dB attenuation
1111 = 15dB attenuation
[2] HOOEX ()p0x Byte 5 bit [2] Fixed per HDMI spec
Set to 0b0,ow Frequency Effect Playback Level
00 = No information
[1:0] | *****00 LFEPBL[1:0] 01 = 0 dB playback
10 = +10 dB playback
11 = Reserved
0x78 R/W | [7:0] | 00000000 Byte 6 (Audio InfoFrame) | Reserved per HDMI spec. Set to '0x00'
0x79 R/W | [7:0] [ 00000000 Byte 7 (Audio InfoFrame) | Reserved per HDMI spec. Set to '0x00'
0x7A R/W | [7:0] | 00000000 Byte 8 (Audio InfoFrame) | Reserved per HDMI spec. Set to '0x00'
0x7B R/W | [7:0] [ 00000000 Byte 9 (Audio InfoFrame) | Reserved per HDMI spec. Set to '0x00'
Byte 10 (Audi
0x7C R/W | [7:0] | 00000000 yte 10 (Audio Reserved per HDMI spec. Set to '0x00'

InfoFrame)
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445 Audio Content Protection (ACP) Packet

The Audio Content Protection (ACP) packet is used for transmitting content-related information about the active audio
stream. Use of the ACP will be defined in the license agreements of the protected audio stream.

To avoid a partial update of the ACP Packets the Packet Update features should be used. By setting the ACP Packet Update
register bit to ‘I’, the current values will be stored and sent in the packets. The user should update the values then set the ACP
Packet Update register bit to ‘0’ to begin sending the new packets. See section 4.2.5 for details.

Table 66 Audio Content Protection (ACP) Packet Related Registers (Main Map)

Address Type Bits Default Value Register Name Function
ACP Packet Enable
0x40 RIW [4] il el ACP Packet Enable 0 = Disabled
1 = Enabled
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Table 67 Audio Content Protection (ACP) Packet Related Registers (Packetmemory Map)

Address Type Bits Default Value Register Name Function
0x40 R/W [7:0] 00000000 ACP Header Byte 0

0x41 R/W [7:0] 00000000 ACP Header Byte 1

0x42 R/W [7:0] 00000000 ACP Header Byte 2

0x43 R/'W [7:0] 00000000 ACP Packet Byte 0

0x44 R/W [7:0] 00000000 ACP Packet Byte 1

0x45 R/W [7:0] 00000000 ACP Packet Byte 2

0x46 R/W [7:0] 00000000 ACP Packet Byte 3

0x47 R/'W [7:0] 00000000 ACP Packet Byte 4

0x48 R/W [7:0] 00000000 ACP Packet Byte 5

0x49 R/W [7:0] 00000000 ACP Packet Byte 6

0x4A R/W [7:0] 00000000 ACP Packet Byte 7

0x4B R/'W [7:0] 00000000 ACP Packet Byte 8

0x4C R/W [7:0] 00000000 ACP Packet Byte 9

0x4D R/'W [7:0] 00000000 ACP Packet Byte 10

0x4E R/W [7:0] 00000000 ACP Packet Byte 11

0x4F R/W [7:0] 00000000 ACP Packet Byte 12

0x50 R/W [7:0] 00000000 ACP Packet Byte 13

0x51 R/'W [7:0] 00000000 ACP Packet Byte 14

0x52 R/W [7:0] 00000000 ACP Packet Byte 15

0x53 R/'W [7:0] 00000000 ACP Packet Byte 16

0x54 R/W [7:0] 00000000 ACP Packet Byte 17

0x55 R/'W [7:0] 00000000 ACP Packet Byte 18

0x56 R/W [7:0] 00000000 ACP Packet Byte 19

0x57 R/W [7:0] 00000000 ACP Packet Byte 20

0x58 R/'W [7:0] 00000000 ACP Packet Byte 21

0x59 R/W [7:0] 00000000 ACP Packet Byte 22

0x5A R/'W [7:0] 00000000 ACP Packet Byte 23

0x5B R/W [7:0] 00000000 ACP Packet Byte 24

0x5C R/'W [7:0] 00000000 ACP Packet Byte 25
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Address Type Bits Default Value Register Name Function
0x5D R/IW [7:0] 00000000 ACP Packet Byte 26
0x5E R/W [7:0] 00000000 ACP Packet Byte 27
ACP Packet Update: Before updating the
ACP Packet using I2C set to '1' to continue
0x5F RIW (7] Qrexreet ACP Packet Update sending the current values.
0 = ACP Packet I2C update inactive
1 = ACP Packet I12C update active.

246 International Standard Recording Code (ISRC) Packet

If the Supports_AlI bit in the Vendor Specific Data Block (VSDB) of the sink EDID is 1 then the International Standard
Recording Code (ISRC) packets 1 and 2 can be transmitted. The use of the ISRC fields is described in > "DVD Specifications
for Read-Only Disc”, Part 4: AUDIO SPECIFICATIONS Version 1.0, March 1999, Annex B.

To avoid a partial update of the ISRC Packets the Packet Update features should be used. By setting the ISRC1 Packet Update
or ISRC2 Packet Update register bit to 1 the current values will be stored and sent in the packets. The user should update the
values then set the ISRC1 Packet Update or ISRC2 Packet Update register bit to 0 to begin sending the new packets. See

section 4.2.5 for details.

Table 68 International Standard Recording Code (ISRC) Packet Related Registers (Main Map)

Address Type Bits Default Value Register Name Function
ISRC Packet Enable
0x40 R/W [3] sl Vil ISRC Packet Enable 0 = Disabled
1 = Enabled

Table 69 International Standard Recording Code (ISRC) Packet Related Registers (Packetmemory Map)
Address Type | Bits Default Value Register Name Function
0x60 R/W [7:0] 00000000 ISRC1 Header Byte 0
0x61 R/W [7:0] 00000000 ISRC1 Header Byte 1
0x62 R/W [7:0] 00000000 ISRC1 Header Byte 2
0x63 R/W [7:0] 00000000 ISRCI Packet Byte 0
0x64 R/W [7:0] 00000000 ISRC1 Packet Byte 1
0x65 R/W [7:0] 00000000 ISRC1 Packet Byte 2
0x66 R/W [7:0] 00000000 ISRCI Packet Byte 3
0x67 R/W [7:0] 00000000 ISRC1 Packet Byte 4
0x68 R/W [7:0] 00000000 ISRCI Packet Byte 5
0x69 R/W [7:0] 00000000 ISRC1 Packet Byte 6
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Address Type | Bits Default Value Register Name Function

0x6A R/W [7:0] 00000000 ISRCI Packet Byte 7

0x6B R/W [7:0] 00000000 ISRC1 Packet Byte 8

0x6C R/W [7:0] 00000000 ISRCI Packet Byte 9

0x6D R/W [7:0] 00000000 ISRC1 Packet Byte 10

0x6E R/W [7:0] 00000000 ISRCI1 Packet Byte 11

0x6F R/W [7:0] 00000000 ISRC1 Packet Byte 12

0x70 RO [7:0] 00000000 ISRC1 Packet Byte 13

0x71 RO [7:0] 00000000 ISRC1 Packet Byte 14

0x72 RO [7:0] 00000000 ISRCI1 Packet Byte 15

0x73 RO [7:0] 00000000 ISRC1 Packet Byte 16

0x74 RO [7:0] 00000000 ISRCI Packet Byte 17

0x75 R/W [7:0] 00000000 ISRC1 Packet Byte 18

0x76 R/W [7:0] 00000000 ISRC1 Packet Byte 19

0x77 R/W [7:0] 00000000 ISRCI Packet Byte 20

0x78 R/W [7:0] 00000000 ISRC1 Packet Byte 21

0x79 R/W [7:0] 00000000 ISRCI Packet Byte 22

0x7A R/W [7:0] 00000000 ISRC1 Packet Byte 23

0x7B R/W [7:0] 00000000 ISRCI Packet Byte 24

0x7C R/W [7:0] 00000000 ISRC1 Packet Byte 25

0x7D R/W [7:0] 00000000 ISRCI Packet Byte 26

0x7E R/W [7:0] 00000000 ISRC1 Packet Byte 27
ISRCI Packet Update: Before updating the
ISRC1 Packet using 12C set to '1' to

0x7F R/W (7] Qrroeeee ISRCI Packet Update continue sending the current values.
0 = ISRC1 Packet I2C update inactive
1 = ISRC1 Packet I2C update active

0x80 R/W [7:0] 00000000 ISRC2 Header Byte 0

0x81 R/W [7:0] 00000000 ISRC2 Header Byte 1

0x82 R/W [7:0] 00000000 ISRC2 Header Byte 2

0x83 R/W [7:0] 00000000 ISRC2 Packet Byte 0

0x84 R/W [7:0] 00000000 ISRC2 Packet Byte 1

0x85 R/W [7:0] 00000000 ISRC2 Packet Byte 2
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Address Type | Bits Default Value Register Name Function

0x86 R/W [7:0] 00000000 ISRC2 Packet Byte 3

0x87 R/W [7:0] 00000000 ISRC2 Packet Byte 4

0x88 R/W [7:0] 00000000 ISRC2 Packet Byte 5

0x89 R/W [7:0] 00000000 ISRC2 Packet Byte 6

0x8A R/W [7:0] 00000000 ISRC2 Packet Byte 7

0x8B R/W [7:0] 00000000 ISRC2 Packet Byte 8

0x8C R/W [7:0] 00000000 ISRC2 Packet Byte 9

0x8D R/W [7:0] 00000000 ISRC2 Packet Byte 10

0x8E R/W [7:0] 00000000 ISRC2 Packet Byte 11

0x8F R/W [7:0] 00000000 ISRC2 Packet Byte 12

0x90 R/W [7:0] 00000000 ISRC2 Packet Byte 13

0x91 R/W [7:0] 00000000 ISRC2 Packet Byte 14

0x92 R/W [7:0] 00000000 ISRC2 Packet Byte 15

0x93 R/W [7:0] 00000000 ISRC2 Packet Byte 16

0x94 R/W [7:0] 00000000 ISRC2 Packet Byte 17

0x95 R/W [7:0] 00000000 ISRC2 Packet Byte 18

0x96 R/W [7:0] 00000000 ISRC2 Packet Byte 19

0x97 R/W [7:0] 00000000 ISRC2 Packet Byte 20

0x98 R/W [7:0] 00000000 ISRC2 Packet Byte 21

0x99 R/W [7:0] 00000000 ISRC2 Packet Byte 22

0x9A R/W [7:0] 00000000 ISRC2 Packet Byte 23

0x9B R/W [7:0] 00000000 ISRC2 Packet Byte 24

0x9C R/W [7:0] 00000000 ISRC2 Packet Byte 25

0x9D R/W [7:0] 00000000 ISRC2 Packet Byte 26

0x9E R/W [7:0] 00000000 ISRC2 Packet Byte 27
ISRC2 Packet Update: Before updating the
ISRC2 Packet using I2C set to '1' to

0x9F R/W (7] Qe ISRC2 Packet Update continue sending the current values.
0 = ISRC2 Packet I2C update inactive
1 = ISRC2 Packet I2C update active

Page 93 of 188 Rev.B




PROGRAMMING GUIDE ADVT513

4.5

4.5.1.1

45.1.2

EDID Handling

The ADV7513 has an 12C master (DDCSDA and DDCSCL) to read the EDID. It begins buffering segment 0 of the Sink’s
EDID after HPD is detected and ADV7513 is powered up. The system can request additional segments by programming the
EDID Segment register (0xC4). An interrupt bit 0x96[2] indicates that a 256-byte EDID read has been completed, and the
information is available in the EDID Memory. The EDID Memory is at I2C address OX7E by default. This is the default
address but can be changed by writing the desired address into the EDID Memory Address register (0x43 of the main register
map).

EDID Definitions

EnhancedEDID (E-EDID) supports up to 256 segments. A segment is a 256-byte segment of EDID containing information
for either one or two 128-byte EDID blocks. A typical HDMI system will have only two EDID blocks and will only use
segment 0. The first EDID block is always a base EDID structure defined in VESA EDID specifications; the second EDID
block is usually the CEA extension defined in the > CEA-861D specification.

EDID and HDCP use a shared memory space. During HDCP repeater initialization, the EDID data is overwritten with HDCP
information. EDID is not re-read after HDCP initialization. If the user would like to re-buffer an EDID segment the EDID
re-read register described in section 4.5.1.4 should be used.

Additional Segments

EDID block 0 byte number 0x7E tells how many additional EDID blocks are available. If byte OX7E is greater than 1,
additional EDID segments will need to be read. If there is more than one segment, the second block (block 1) is required to be
an EDID extension map. This map should be parsed according to the > VESA EDID specifications to determine where
additional EDID blocks are stored in the receiver’s EDID EEPROM.

The ADV7513 is capable of accessing any of the up to 256 segments allowed by the > EDID specification. By writing the
desired segment number to register 0xC4, the ADV7513 will automatically access the correct portion of the EDID EEPROM
over the DDC lines and load the 256 bytes into the EDID memory. When the action is complete, an EDID ready interrupt
will occur to tell the user. If the host controller needs access to previously requested EDID information, then it can be stored
in its own memory.
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Figure 23 Reading EDID through the ADV7513
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EDID Tries Register (0xC9 [3:0])

The EDID Tries register limits the number of times the HDCP/EDID controller will try to read the EDID. Each time an EDID
read fails with an I2C “Not Acknowledged” (NACK), this value is decremented. The default start-up value of this register is 3.
Once the EDID Tries register is 0, the controller will not attempt to read the EDID until this register is set to something other
than 0. This could be used if a sink asserts HPD before the DDC bus is ready resulting in several NACKs as the Tx attempts
to read the EDID.

EDID Reread Register (0xc9[4])

If the EDID data is read in and the host determines that the data needs to be reread, this bit can be set from 0 to 1 for 10 times
consecutively, and the current segment will be reread each time. This register should be toggled from 0 to 1 for 10 times
consecutively to ensure a successful capture of the register value. This could be useful if the EDID checksum is calculated and
determined not to match.

Another method to reread the EDID is to toggle the Main Power Down register bit (0x41[6]) from 0 to 1.
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Table 70 EDID Handling Related Registers (Main Map)

Default

Address | Type | Bits Value Register Name Function
EDID Readv Int " EDID Ready Interrupt Enable
0x94 R/W | [2] R Q* cady tnterrup 0 = interrupt disabled
Enable .
1 = interrupt enabled
EDID Ready Interrupt
0x96 R/W | [2] et Vel EDID Ready Interrupt 0 = no interrupt detected
1 = interrupt detected
0xC4 R/W | [7:0] | 00000000 EDID Segment Sets the E-DDC segment used by the EDID Fetch routine.
Rereads current segment if toggled from 0 to 1
[4] il Vel EDID Reread 0 = disable
0xCO | RIW 1 = enable
(3:0] | ***0011 EDID Tries Maximum number of times that the EDID read will be attempted if
unsuccessful.
4.6 HDCP Handling
26.1 ForOne Sink and No Upstream Devices
The ADV7513 has a built-in micro-controller to handle HDCP transmitter states, including handling down-stream HDCP
repeaters. To activate HDCP from a system level the main controller needs to set the HDCP Desired register (OXAF[7]) to 1
and the Frame Encryption register (OXAF[4]) to 1, This informs the ADV7513 that the video stream should be encrypted. The
ADV7513 takes control from there, and implements all of the remaining tasks defined by the HDCP 1.3 specification. Before
sending audio and video, the BKSVs stored in registers 0OxBF — 0xC3 should be compared with the revocation list which is
compiled by managing System Renewability Messages (SRMs) provided on the source content (typically a DVD), and the
BKSV Ready Interrupt register should be cleared. After the link is established, the system controller should monitor the status
of HDCP by reading the HDCP Encrypted register (0xB8[6]) every two seconds. The DDC Controller Error Interrupt register
(0x97[6]) will become active if there is an error relating to the controller. The meaning of the error can be determined by
checking the DDC Controller Error register (0xC8[7:4]).
462 For Multiple Sinks and No Upstream Devices

When connecting the ADV7513 to a repeater, it is necessary to read all BKSV from downstream devices. These BKSVs must
be checked against a revocation list, which will be provided on the source content.

The BKSV Count register (0xC7[6:0]) will read 0 when the first BKSV interrupt occurs. After the first BKSV interrupt is
cleared, if the device is a repeater, a second BKSV interrupt will occur. The ADV7513 will automatically read up to 13 5-byte
details about the location of the downstream BKSVs. The number of additional BKSV's currently stored in the EDID memory
location can be read in register 0xC7[6:0]. If there are more than 13 additional BKSV's to be processed, the ADV7513 will
collect the next up to 13 BKSVs across the DDC lines, then generate another interrupt when the next set is ready. There can
be a maximum of 127 BKSVs total.

The BKVS Flag Interrupt register (0x97[6]) should be cleared by writing a 1 after each set of BKSVs is read. To check when
authentication is complete, the system should monitor the register DDC Controller State register (0xC8[3:0]) and wait until
this reaches state 4. At this time, the last step is to compare the BKSV list with the revocation list and then send the content.
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Table 71 HDCP Related Register (EDID Memory Map)

Address  |Type [Bits [Default Value Register Name Function
0x00 RO [7:0] {0000000 BKSVO - Byte 0 Downstream BKSV
0x01 RO [7:0] {0000000 BKSVO - Byte 1
0x02 RO [7:0] {0000000 BKSVO - Byte 2
0x03 RO [7:0] 10000000 BKSVO0 - Byte 3
0x04 RO [7:0] 10000000 BKSVO0 - Byte 4
0x05 RO [7:0] 10000000 BKSV1 - Byte 0
0x60 RO [7:0] {0000000 BKSV12 - Byte 0
0x61 RO [7:0] {0000000 BKSV12 - Byte 1
0x62 RO [7:0] {0000000 BKSV12 - Byte 2
0x63 RO [7:0] 10000000 BKSV12 - Byte 3
0x64 RO [7:0] 10000000 BKSV12 - Byte 4 .
Maximum Downstream Devices Exceeded (MAX_DEVS_EXCEEDED)
RO (71 (Xreet BSTATUS Bit 7 0 = Less than or equal to 127 devices
0xF9 1 = More than 127 devices
[6:0] [0000000 BSTATUS Bits 6:0 Ei‘:}f:g?goaﬁzgi—ggiiT)
RO [7:5] [000*+*** BSTATUS Bits 15:13  |Reserved in HDCP 1.3 Specification
HDMI Mode (HDMI_MODE)
[4] Rl Uit BSTATUS Bit 12 0 = Sink is in DVI mode
1 = Sink is in HDMI mode
0xFA Maximum Levels Exceeded (MAX_CASCADE_EXCEEDED)
[3] Rl Ve BSTATUS Bit 11 0 = Less than or equal to 7 levels
1 = More than 7 levels
, Depth (DEPTH
(2:0] 000 BSTATUS Bits 10:8 Nurr)nber of dow)nstream levels
463 ForUsein aRepeater
The ADV7513 can be used in a repeater, which is a device that has one or more HDMI Rx upstream from the ADV7513. To
use the ADV7513 as a repeater, there are some additional requirements. The system software needs to pass the BKSVs of all
downstream devices upstream through the repeater’s receiver. In addition, the depth of the device tree and the total number
of devices need to be communicated upstream. This depth and device count information can be found in the BSTATUS
information, which is supplied in the EDID memory (default location I2C address OX7E) at an offset of 0xF9 for the LSB's and
OxFA for the MSB’s. » Table 71 shows the meaning of the bits in the BSTATUS bit field.
The BSTATUS information is only available when the BKSVs are in the memory space. This is from the time there is a BKSV
ready interrupt with BKSV Count register (0xC7[6:0]) greater than 0 to the time the interrupt flag is cleared. The EDID will
not automatically be re-buffered. If the user would like to re-buffer an EDID segment the EDID re-read register described in
section 4.5.1.4 should be used.
464 Software Implementation

machine. The necessary interactions with the ADV7513 registers and EDID memory as well as when these interactions
should take place are covered in the block diagram. Note that there is no need to interact with the DDC bus directly, because
all of the DDC functionality is controlled by the DDC Controller and follows the > HDCP specification 1.3.
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4.6.5

4.6.6

AV Mute

AV Mute can be enabled once HDCP authentication is completed. This can be used to maintain HDCP synchronization
while changing video resolutions. While the BKSV's for downstream devices are being collected, an active HDCP link capable
of sending encrypted video is established, but video should not be sent across the link until the BKSVs have been compared
with the revocation list. It is not recommended to rely on AV mute to avoid sending audio and video during HDCP
authentication. This is because AV Mute does not actually mute audio or video in the Tx. It requests the function from the
Sink device. The best way to avoid sending unauthorized audio and video is to not send data to the ADV7513 inputs until
authentication is complete. Another option is to use the color space converter to black out the video and disable the audio

inputs.

HDCP Delay Control

During the HDCP authentication there are several steps. The default timing for these steps is sufficient to meet all HDCP
requirements. However, in the case of unforeseen interoperability problems, control of the timing of several events is
available. The Ri Checking Frequency can be controlled by setting 0xFC[7:6]. The range of available setting is in powers of 2
between once every 128 frames as default (0b00), to once every 16 frames (0b11). Ri Checking occurs soon after the leading
edge of Vsync by default. Extra delay in units of Hsyncs can be added by setting the Ri Checking Position Delay register bits
0xFC[5:3]. After bit 0xAF[7] is set to 1 or an DDC Controller error interrupt occurs, usually the BKSV will be read
immediately. Delay can be added before this read by setting register 0xFE[7:5]. After the BKSVS are read, the BCAPS is read
immediately by default. Delay can be added here by setting register 0xFC[2:0]. After BCAPS is read the An value is written
immediately by default. Delay can be added here by setting register 0xXFD[7:5]. After the An write is completed, the AKSV is
written immediately by default. Delay can be added here by setting 0xFD[4:2]. The time after AKSV is written before Ry is
read and the repeater timeout can be adjusted by register 0xD6[2:1].
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Figure 24 HDCP Software Implementation
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Table 72 HDCP Handling Related Registers (Main Map)
Address | Type | Bits | Default Value | Register Name Function
. HDCP Authenticated Interrupt Enable
0x94 R/W | [1] HEOEEX (X HDCP Authenticated Interrupt 0 = interrupt disabled
Enable .
1 = interrupt enabled
BKSV Flag Interrupt Enable
0x95 R/W | [6] Vil BKSYV Flag Interrupt Enable 0 = interrupt disabled
1 = interrupt enabled
HDCP Authenticated
0x96 R/W | [1] bV HDCP Authenticated 0 = no interrupt detected
1 = interrupt detected
BKSV Flag Interrupt
0x97 R/W | [6] Vi BKSV Flag Interrupt 0 = no interrupt detected
1 = interrupt detected
Enable HDCP
(7] (Uil HDCP Enable 0 = HDCP Disabled
1 = HDCP Encryption Enabled
O0xAF R/W
Enable HDCP Frame Encryption
[4] iy bl Frame Encryption 0 = Current Frame NOT HDCP Encrypted
1 = Current Frame HDCP Encrypted
0xB0 RO [7:0] | 00000000 Byte 0 of An or AKSV Byte 0 Byte 0 of An or AKSV Byte 0
0xB1 RO [7:0] | 00000000 Byte 1 of An or AKSV Byte 1 Byte 1 of An or AKSV Byte 1
0xB2 RO [7:0] | 00000000 Byte 2 of An or AKSV Byte 2 Byte 2 of An or AKSV Byte 2
0xB3 RO [7:0] | 00000000 Byte 3 of An or AKSV Byte 3 Byte 3 of An or AKSV Byte 3
0xB4 RO [7:0] | 00000000 Byte 4 of An or AKSV Byte 4 Byte 4 of An or AKSV Byte 4
0xB5 RO [7:0] | 00000000 Byte 5 of An byte 5 of An
0xB6 RO [7:0] | 00000000 Byte 6 of An byte 6 of An
0xB7 RO [7:0] | 00000000 Byte 7 of An byte 7 of An
1 means the A/V content is being encrypted at present.
[6] Ukl HDCP Encryption 0= A/V Not Encrypted
1 =A/V Encrypted
0xB8 RO
1 means HDCP key reading error.
[4] Vil Key Read Error 0 = Read HDCP Keys Correctly
1 = Errors Encountered Reading HDCP Keys
Show AKSYV in registers 0xBO to 0xB4, Check Ri' before and after
et ok . update, Must be set to Default
(2l 0 Display AKSY 0 = Don't Show AKSV
0xBA R/W 1 = Show AKSV in 0xBO0 - 0xB4
Ri Two Point Check. Check Ri' before and after update.
2% ()% 1 1
[1] 0 Ri Two Point Check 0 = HDCP Ri standard
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Address

Type

Bits

Default Value

Register Name

Function

1 = enable HDCP Ri two point check

0xBE

RO

[7:0]

00000000

BCAPS

HDCP related register [7] Reserved, [6] Repeater, [5] BKSV FIFO
ready, [4] Fast DDC Bus, [3:2] Reserved, [1] HDCP 1.1 Features,

[0] Fast Re-Authentication.

0xBF

RO

[7:0]

00000000

BKSV Byte 0

BKSV read from Rx by the DDC Controller

0xCO0

RO

[7:0]

00000000

BKSV Byte 1

BKSV read from Rx by the DDC Controller

0xC1

RO

[7:0]

00000000

BKSV Byte 2

BKSV read from Rx by the DDC Controller

0xC2

RO

[7:0]

00000000

BKSV Byte 3

BKSYV read from Rx by the DDC Controller

0xC3

RO

[7:0]

00000000

BKSV Byte 4

BKSV read from Rx by the DDC Controller

0xC7

RO

[6:0]

*0000000

BKSV Count

BKSVs Available in Sink's BKSV FIFO

0xC8

RO

[7:4]

0000****

DDC Controller Error

DDC Controller Error

Error code report when the DDC Controller Error Interrupt

register 0x97(7] = 1

[3:0]

****0000

DDC Controller State

DDC Controller State
State of the controller used for HDCP debug purposes

0xCA

RO

[7:0]

00000000

HDCP BSTATUS[15:8]

BSTATUS information for HDCP [15:8]

0xCB

RO

[7:0]

00000000

HDCP BSTATUS[7:0]

BSTATUS information for HDCP [7:0]

0xFC

R/W

[7:6]

00******

Ri Checking Frequency

Ri Checking Frequency
00 = 128 frames

01 = 64 frames

10 = 32 frames

11 = 16 frames

[5:3]

**000***

Ri Checking Position Delay

Ri Checking Position Delay in Units of Hsync
0 = no delay

1 =8 Hsyncs

2 =16 Hsyncs

3 =32 Hsyncs

4 = 64 Hsyncs

5 =128 Hsyncs

6 = 256 Hsyncs

7 =512 Hsycns

[2:0]

*****000

BCAPS Read Delay

Delay Between Reading of BKSV and BCAPs
000 = no delay

001 = 1ms

010 = 2ms

011 = 5ms

100 = 10ms

101 = 25ms

110 = 50ms

111 = 100ms

0xFD

R/W

[7:5]

000*****

An Write Delay

Delay Between Reading of BCAPS and Writing of An
000 = no delay
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Address

Type | Bits | Default Value | Register Name Function

001 = Ims
010 = 2ms
011 =5ms
100 = 10ms
101 = 25ms
110 = 50ms
111 = 100ms

Delay Between Writing of An and Writing of AKSV
000 = no delay

001 = 1ms

010 =2ms

[4:2] | *F*000** AKSV Write Delay 011 = 5ms

100 = 10ms

101 = 25ms

110 = 50ms

111 = 100ms

0xFE

Delay Between Setting Enable HDCP Register 0xAF[7] = 1 and
Reading of BKSV

000 = no delay

001 = 1ms

010 =2ms

011 =5ms

100 = 10ms

101 = 25ms

110 = 50ms

111 = 100ms

R/W | [7:5] | 000+ HDCP Start Delay

4.7

4.7.1

Power Management

The ADV7513 has a Main Power Down, as well as additional methods, which can be used to further achieve power savings.
The Main Power-Down section describes the method and results of using Main Power Down. The Additional Power-Down
Methods section describes the methods and trade-offs for achieving minimum power consumption.

Main Power-Down

The ADV7513 can put into the Main Power-Down mode by the power-down pin or by register 0x41[6]. The ADV7513 will
power down if either the pin or register are active, but will only power up if both are inactive. Also the ADV7513 can only be

The ADV7513 power-down pin polarity depends on the chip I2C address selection. If the user wants to use 0x72, then the
PD/AD pin is active high. If the user wants to use 0x7A, the PD/AD pin is active low. The power-down pin polarity can be
verified by reading register 0x42[7]. See the ADV7513 Hardware User’s Guide for more information about the PD/AD pin
and power specifications.

Some registers will be reset when the device is put into the Main Power-Down mode. Which registers are reset and which
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Tahle 73 Main Power Down Conditions
.| Power Down Register Power Down Pin
HPD Pin (0x41[6], 1 = Power Down) | (1 = Power Down) Result

0 0 0 Main Power Down

0 0 1 Main Power Down

0 1 0 Main Power Down

0 1 1 Main Power Down

1 0 0 Main Power Up

1 0 1 Main Power Down

1 1 0 Main Power Down

1 1 1 Main Power Down

Table 74 Register Reset Control
HPD Pin=0 . CEC Power Down Register

Address or Power Down Pin Active Power Down Register 0x41[1] OXE2[0]
Main Register Map
0x00 - 0x93 Reset Not Reset Not Reset
0x94 - 0x97 (except 0x96(7:6]) Reset Reset Not Reset
0x96(7:6] Not Reset Not Reset Not Reset
0x98 - 0XAE Not Reset Not Reset Not Reset
0xAF-0xCC Reset Reset Not Reset
0xCD -0xFF Not Reset Not Reset Not Reset
Packet Memory Map
0x00 - OxFF | Not Reset | Not Reset | Not Reset
CEC Memory Map
0x00 - OxFF | Not Reset | Not Reset | Reset
4.7.2 Additional Power Down Methods

An ultra-low power down level can be achieved by setting the Monitor Sense Power Down register (0OxA1[6]) to 1. As a
tradeoff interrupt handling and Monitor Sense monitoring cannot be used. With Monitor Sense Power-Down active, the
HPD State register (0x42[6]) is still valid. Polling of this register can be used to determine if a Sink is connected.

If SPDIF is not being used, the SPDIF Enable register (0xOB[7]) can be set to 0. This will turn off the SPDIF receiver. This is
not necessary during main power-down mode as the SPIDF receiver will be already powered down. CEC can be powered on
and off independent from the Main Power Down mode. If CEC is not being used, then the CEC Power Down bit (0xE2[0]),
can be set to 1.

If the inputs to the ADV7513 are toggling while the HDMI Tx is in power down mode, some power will be consumed. If
there is no way to disable the toggling of the data and clock input video, then clock gating can be used to reduce power. This
is activated by setting the Video Input and Clock Gating register (0xD6[0]) to 1. Similarly the CEC clock toggling will
consume some power. Disabling or reducing the speed of this clock will further save power during power down mode.
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Tahle 75 Additional Power Down Methods and Effects

Power Reductions Power Reduction Trade Off

Method

Monitor Sense Power -Interrupts Cannot be used

Down (0xA1[6]) =1 -Registers 0x94 — 0x97 invalued
-Monitor Sense State (0x42(5]) is
invalid

SPDIF Enable (0x0B[7]) | -SPDIF Cannot be used

=0

Input Clock Gating -Video Cannot be Used

(0xD6[0])

CEC Power Down CEC Cannot be used

(0xE2[0])

Disable CEC Clock CEC Cannot be used

Tahle 76 Power Management Related Registers (Main Map)

Default

Address | Type | Bits V:liz Register Name Function
Main Power Down
0 = all circuits powered up

Oxdl RW | [6] | *1oeeees POWER DOWN 1 = power down whole chip, except I2C,HPD interrupt,Monitor Sense
interrupt,CEC
0 = Normal Operation
1 = ADV7513 Powered Down

Polarity for chip pin
0x42 RO [7] | Droeeeex Power Down Polarity 0 = active low

1 = active high

Monitor Sense Power Down
0xA1l R/W | [6] | *Orexxx Monitor Sense Power Down | 0 = Monitor Sense monitoring enabled
1 = Monitor Sense monitoring disabled

Audio and Video Input Gating
Audio and Video Input 0 = video input and clock not gated

0xD6 R/W | {0] | o0 Gating 1 = video input and clock gated

4.8 CEC Processing

Consumer Electronic Control (CEC) is a single-wire, bidirectional interface intended to facilitate the control of any device on
connected to the network. Defined as an optional feature in the HDMI specification, it is based on the AV Link function
defined in the European SCART (Syndicat des Constructeurs d'Appareils Radiorécepteurs et Téléviseurs) specification.
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Figure 25 Typical All-HDMI Home Theatre
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Tahle 77 Some typical”“End-User” CEC Features:

4.8.1

4.8.2

Feature Description

Pushing the “play” button commands a source to play and become the

One-Touch Play active video source for the TV.

Pushing the “power down” button of any active device commands all
devices on the HDMI network to shut down.

Pushing the “record” button commands a recording device to power up
and record the content currently displayed on the TV.

Stand-By

One-Touch Record

Many of these end-user features require sending multiple messages over the CEC bus such as “Active Source,” and “Routing
Change,” which support the CEC feature “Routing Control.” This feature allows a device to play and become the active source
by switching the TV’s source input. If the TV is displaying another source at the time this command is used, it may place the
other source into “stand-by” mode, depending on the implementation. Please see the CEC section of the HDMI 1.4A
specification for details about CEC itself.

CEC Addressing

On receiving the HPD Interrupt, the system software has to parse the EDID from the sink to determine the CEC device’s
Physical Address. Once this is done, the Logical Address is determined using a polling method as defined in the HDMI
Specification. Once the Logical Address is determined, it is programmed in to the Logical Address (0x4C[7:4]) register. The
ADV7513 allows the system to configure three separate Logical Addresses which can then be selected using the Logical
Address Mask (0x4B[6:4]) register. This allows the system to emulate up to three separate CEC devices using the same CEC
module.

CEC Transmitter

The CEC Transmitter module is used to describe the CEC messages when the on-chip CEC device acts as an initiator. The
host utilizes this module to transmit directly addressed messages or broadcast messages on the CEC bus.
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482.1 CECTransmitter Setup and Control

If the host wants to send a message to other CEC devices, the host should write the message to the CEC Tx Frame Data[0:14]
registers (0x01 -0x0F) and other CEC Tx-related control registers one by one. Finally, it will enable the transmission process
through setting the register bit of CEC Tx Transmission Enable (0x11[0]) to ‘1’. Then the CEC Tx module will kick off the
transmission process.

4822 CECTransmitter Interrupt Handling

When the message transmission is completed or any error occurs, the CEC Tx module will flag an interrupt signal to the host.
There are three kinds of interrupt sources in this module. These are Tx Ready, Tx Arbitration Lost, and Tx Retry Timeout. The
Tx Ready interrupt means that the message in the Tx buffer has been transmitted successfully and the CEC Tx module has
been ready to accept and transmit the next message. The Tx Arbitration Lost interrupt means that arbitration has been lost to
another initiator, when one or more other initiators are trying to access the bus at the same time as the ADV7513. The CEC
Tx module will stop transmitting and become a follower. The Tx Retry Timeout interrupt means that the initiator has tried to
transmit the message and retried up to the number of times, which is indicated by the Tx Retry register, with no acknowledge.
The reason for the failure is either due to a “no acknowledge” flagged by the follower, or low drive occurring on CEC bus. The
Tx Nack Counter shows how many times the transmission has failed because of a “no acknowledge.” The Tx Lowdrive Counter
shows how many times the transmission has failed because of low drive.

For these three interrupt types, only one can occur at a time, and the CEC Tx module will stop the transmission process

machine for control of the CEC message transmission process.

Figure 26 CEC Transmitter State Machine
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Table 78 CEC Transmitter Related Registers (Main Map)

Address | Type |Bits | Default Value Register Name Function
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CEC Tx Ready Interrupt Enable
5 0 X Ready Interrupt Enable 0 = interrupt disable

[5] i Uil Tx Ready I pt Enabl i pt disabled

1 = interrupt enabled

CEC Tx Arbitration Lost Interrupt Enable
0x95 R/W [4] Vil Tx Arbitration Lost Interrupt Enable 0 = interrupt disabled

1 = interrupt enabled

CEC Tx Retry Timeout Interrupt Enable
[3] iVl Tx Retry Timeout Interrupt Enable 0 = interrupt disabled
1 = interrupt enabled

CEC Tx Ready Interrupt

[5] i Uil Tx Ready Interrupt 0 = no interrupt detected
y p P

1 = interrupt detected

CEC Tx Arbitration Lost interrupt
0x97 R/W [4] Vil Tx Arbitration Lost Interrupt 0 = no interrupt detected
1 = interrupt detected

CEC Tx Retry Timeout interrupt
[3] iVl Tx Retry Timeout Interrupt 0 = no interrupt detected
1 = interrupt detected
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Table 79 CEC Transmitter Related Registers (CEC Map)
Address | Type | Bits gzlfzzlt Register Name Function
0x00 R/W | [7:0] | 00000000 CEC Tx Frame Header CEC Tx Header
0x01 R/W | [7:0] [ 00000000 CEC Tx Frame Data 0 CEC Tx Opcode
0x02 R/W [ [7:0] [ 00000000 CEC Tx Frame Data 1 CEC Message Operand 1
0x03 R/W [ [7:0] [ 00000000 CEC Tx Frame Data 2 CEC Message Operand 2
0x04 R/W | [7:0] | 00000000 CEC Tx Frame Data 3 CEC Message Operand 3
0x05 R/W | [7:0] | 00000000 CEC Tx Frame Data 4 CEC Message Operand 4
0x06 R/W | [7:0] | 00000000 CEC Tx Frame Data 5 CEC Message Operand 5
0x07 R/W [ [7:0] [ 00000000 CEC Tx Frame Data 6 CEC Message Operand 6
0x08 R/W [ [7:0] [ 00000000 CEC Tx Frame Data 7 CEC Message Operand 7
0x09 R/W | [7:0] | 00000000 CEC Tx Frame Data 8 CEC Message Operand 8
0x0A R/W | [7:0] | 00000000 CEC Tx Frame Data 9 CEC Message Operand 9
0x0B R/W | [7:0] | 00000000 CEC Tx Frame Data 10 CEC Message Operand 10
0x0C R/W [ [7:0] [ 00000000 CEC Tx Frame Data 11 CEC Message Operand 11
0x0D R/W [ [7:0] [ 00000000 CEC Tx Frame Data 12 CEC Message Operand 12
0x0E R/W [ [7:0] [ 00000000 CEC Tx Frame Data 13 CEC Message Operand 13
0xO0F R/W | [7:0] | 00000000 CEC Tx Frame Data 14 CEC Message Operand 14
0x10 R/W | [4:0] | ***00000 CEC Tx Frame Length CEC Tx Message Size
CEC Tx Enable
0x11 R/W | [0] BN CEC Tx Transmission Enable 0 = Do not transmit CEC frame in Tx buffer
1 = Transmit CEC frame in Tx buffer
[6:4] | *001+++ CEC Tx Retry CEC Tx Retry
o2 W [3:0] | ****0011 CEC Tx Retry Signal Free Time s;(fir:j f;:iefri::smission retry
Signal Free Time of 5 periods
(7:4] | 01017 CEC Tx SFT5 SF:g[‘S: New initiator walt:’nts to send a frame
0x13 R/W Signal Free Time of 7 periods
[3:0] | ***0111 CEC Tx SFT7 SFT7: Present Initiator wants to send another frame immediately after its
previous frame.
- o (7:4] | 0000%+* CEC Tx Lowdrive Counter Ciei(:(‘it s;r(:: :er:gf nl;l rclzj(i fnfel::: gier.npedance detection This is automatically
[3:0] | ****0000 CEC Tx NACK Counter Report Error Times In Case of Negative Acknowledge
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483 CECReceiver

The CEC Rx module is used to retrieve CEC messages from the CEC bus when the on-chip CEC device acts as a follower.
The host utilizes this module to receive both broadcast messages and messages directly addressed to the ADV7513. The on-
chip CEC Rx module is equipped with three internal 16-byte frame buffers which can be used to improve system latency for
CEC message processing and reduce the likelihood of dropping messages.

483.1 CECReceiver Setup and Control

The CEC Receiver module is enabled by setting 0x4E[1:0] = 0b01 if the CEC clock is enabled and timing parameters match
the clock frequency. The CEC Rx module will then monitor the CEC bus and accept the broadcast messages or messages
addressed directly to the device with the HDMI Tx.

To enable usage of all three internal frame buffers, the Use all CEC Rx Buffers (0x4A[3]) bit must be set. To provide
information on the order of arrival of a new frame in each buffer, three two-bit timestamp registers are available (0x26[5:0]).
Each timestamp register can contain a value between and including 0b01 and 0b11, depending on when a new frame arrives
at the corresponding CEC Rx Buffer. The earliest frame arrival is assigned a value of 0b01, and the latest frame arrival is
assigned a value of Ob11. A value of 0b00 for the timestamp indicates that no frame is currently present in the respective CEC
Rx Buffer. See Section » 4.8.3.2. for more details on timestamp operation and processing.

Registers 0x77 - 0x7E are used to set pre-defined Wake Up Opcodes for the CEC Rx module. When an opcode which is
defined in these registers is received, a corresponding interrupt (0x93([7:0] in the Main Register Map) is generated. This
feature is not required for full featured CEC operation.

483.2 CECReceiver Message Processing and Interrupt Handling

When any message besides a polling message is completely buffered in one of the CEC Rx Buffers, the CEC Receiver module
will set the corresponding CEC Rx Buffer Ready bit (0x49[2:0]), and also assert the corresponding CEC Rx Buffer Ready
Interrupt bit (0x97[2:0] Main Register Map).

Received CEC messages can be accessed from the CEC Rx Frame Buffer registers:
Buffer 1 - CEC Rx Buffer Frame Header + Data (0x15 - 0x24)

Buffer 2 - CEC Rx Buffer Frame Header + Data (0x27- 0x36)

Buffer 3 - CEC Rx Buffer Frame Header + Data (0x38 — 0x47)

Once the host processes the recently arrived frame (or earlier frame arrivals), the host system must clear the CEC Rx Buffer
Ready bit (0x49[2:0]) by toggling the value of the corresponding CEC Rx Buffer Ready Clear (0x4A[2:0]) bit. Toggling the
CEC Rx Buffer Ready Clear bit (0x4A[2:0]) resets the value of the respective timestamp to ‘0’. For example, when the CEC Rx
Buffer 3 Ready Clear (0x4A[2]) bit is toggled, the CEC Rx Buffer 3 Timestamp (0x26[5:4]) gets reset to 0b00, and the CEC Rx
Buffer 3 Ready bit (0x49[2]) also gets reset to 0b0. Timestamp values are only updated when a new frame arrives.

Once the host processes the recently arrived frame (or earlier frame arrivals), the host system must also clear the

Clearing the CEC Rx Buffer Ready Interrupt bit (0x27[2:0] Main Map) causes the INT pin to go low thereby allowing the host
system to process other interrupts.
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Figure 27 CEC Receiver Timestamp Operation - Message Arrival
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arrival at CEC Rx Buffer 1 and therefore CEC Rx Buffer 1 Timestamp (0x26[1:0]) assumes a value of ‘I’. Messages “B” and
“C” are subsequent arrivals and their corresponding timestamp registers assume values of 2" and ‘3’ respectively.
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Figure 28 CEC Receiver Timestamp Operation - Partial Message Processing
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the CEC Rx Buffer to receive a new message. Note that the corresponding CEC Rx Buffer Ready Interrupt (0x97[2:0] - Main
Map) also has to be cleared to cause the INT pin to go low and allow the system host to continue processing other system

interrupts.
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Figure 29 CEC Receiver Timestamp Operation - New Message Arrival
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The timestamp values corresponding to the new message arrivals at CEC Rx Buffers 1 and 2 are assigned values of 2’ and 3

respectively.
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Figure 30 CEC Receiver State Machine
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483.3 Handling CEC Initiators with non-compliant EOM

The CEC hardware does not check for an End of Message (EOM) signal to identify the end of a message. Instead the CEC Rx will
continue to buffer bytes until a “time out” occurs. This could cause a problem for the HDMI compliance test because bytes sent after

an EOM should be ignored.

lowdrive 3.6ms
for period error
handle is done

The following procedure can be used to work around issues with non HDMI compliant CEC sources, which continue sending data
after the EOM signal.

1.
2.
3.

Read the message opcode in the corresponding Rx Frame Buffer register

Check expected length of message in HDMI 1.4A Specification Supplement 1

Compare expected length with length reported in the corresponding Rx Frame Buffer Frame Length register

If the expected length is greater than the reported length, then use the expected length
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Table 80 CEC Receiver Related Registers (Main Map)
Address Type | Bits | Default Value Register Name Function
CEC Rx Ready 3 Interrupt Enable
[2] el Vel Rx Ready 3 Interrupt Enable 0 = interrupt disabled
1 = interrupt enabled
CEC Rx Ready 2 Interrupt Enable
0x95 R/W (1] iV Rx Ready 2 Interrupt Enable 0 = interrupt disabled
1 = interrupt enabled
CEC Rx Ready 1 Interrupt Enable
[0] HHOEEEX() Rx Ready 1 Interrupt Enable 0 = interrupt disabled
1 = interrupt enabled
CEC Rx Ready 3 Interrupt
1 = interrupt detected for rx buffer 3
(2] el Vel Rx Ready 3 Interrupt 0 = no interrupt detected for buffer 3
1 = interrupt detected for buffer 3
0 = no interrupt detected for buffer 3
CEC Rx Ready 2 Interrupt
1 = interrupt detected for buffer 2
0x97 R/W (1] iV Rx Ready 2 Interrupt 0 = no interrupt detected for buffer 2
1 = interrupt detected for buffer 2
0 = no interrupt detected for buffer 2
CEC Rx Ready 1 Interrupt
1 = interrupt detected for rx buffer 1
[0] HOOEEEA() Rx Ready 1 Interrupt 0 = no interrupt detected for buffer 1
1 = interrupt detected for buffer 1
0 = no interrupt detected for buffer 1
Table 81 CEC Receiver Related Registers (CEC Map)
Default
Address | Type | Bits Register Name Function
. Value &
0x15 RO | [7:0] | 00000000 CEC Rx Buffer 1 Frame | p 11 der Block in the Frame (Buffer 1)
Header
0x16 RO | [7:0] | 00000000 CEC RxFrame Buffer 1 | ¢ 1) 1o Opcode (Buffer 1)
Data byte 0
0x17 RO | [7:0] | 00000000 CEC Rx Frame Buffer 1 | o 0 od cEC Operand 1(Buffer 1)
Data byte 1
0x18 RO | [7:0] | 00000000 CEC Rx Frame Buffer 1 | o 10 od cEC Operand 2 (Buffer 1)
Data byte 2
0x19 RO | [7:0] | 00000000 CEC Rx Frame Buffer 1 | p i ed CEC Operand 3 (Buffer 1)
Data byte 3
0x1A RO | [7:0] | 00000000 CEC Rx Frame Buffer 1 | o 10 od cEC Operand 4 (Buffer 1)
Data byte 4
0x1B RO [7:0] | 00000000 CEC Rx Frame Buffer 1 Received CEC Operand 5 (Buffer 1)
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Default
Address | Type | Bits Register Name Function
P Value &
Data byte 5
0xIC | RO | [70] | oooooopp | CECRxFrameBufferl | p i ed CEC Operand 6 (Buffer 1)
Data byte 6
ECRxF Buffer 1
oxtD | RO | [7:0] | 0ooo00pp | CECRxFrameBuflerd | p i CEC Operand 7 (Buffer 1)
Data byte 7
CECRxF Buffer 1
0x1E RO [7:0] | 00000000 rame Buter Received CEC Operand 8 (Buffer 1)
Data byte 8
ECRxF Buffer 1
oxIF | RO | [7:0] | 0ooooopp | CECRxFrameBuflerd | p . oied CEC Operand 9 (Buffer 1)
Data byte 9
CECRxF Buffer 1
0x20 RO | [7:0] | 00000000 TAme PR ] Received CEC Operand 10 (Buffer 1)
Data byte 10
ECRxF Buffer 1
0x21 RO | [70] | 00000000 | SECRxFrameBufferl | p. i ed CEC Operand 11 (Buffer 1)
Data byte 11
ECRxF Buffer 1
0x22 RO | [70] | 00000000 | CECRxFrameBufferl | p. i ed CEC Operand 12 (Buffer 1)
Data byte 12
CECRxF Buffer 1
0x23 RO | [7:0] | 00000000 Tame P ] Received CEC Operand 13 (Buffer 1)
Data byte 13
ECRxF Buffer 1
0x24 RO | [70] | 00000000 | CECRxFrameBufferl | p. i ed CEC Operand 14 (Buffer 1)
Data byte 14
0x25 RO (40] | **00000 CEC Rx Buffer 1 Frame Rx Message Size (Buffer 1)
Length Number of operands + 2
RX enable
[6] *Peeeet CEC Rx Enable 0 = The CEC module is currently not able to receive a new CEC frame
1 = The CEC module is currently able to receive a new CEC frame
Specifies the order in which the message in Buffer 3 was received relative to
Buffer 1 and Buffer 2 for the current buffered messages
[(5:4] | **00%+ CEC Rx Buffer 3 00 = No valid message
Timestamp 01 = Oldest received buffered message
10 = Second most Recent received buffered message
11 = Most Recent received buffered message
RO Specifies the order in which the message in Buffer 2 was received relative to
0x26 Buffer 1 and Buffer 3 for the current buffered messages
(32] | **+00% CEC Rx Buffer 2 00 = No valid message
Timestamp 01 = Oldest received buffered message
10 = Second most Recent received buffered message
11 = Most Recent received buffered message
Specifies the order in which the message in Buffer 1 was received relative to
Buffer 2 and Buffer 3 for the current buffered messages
[1:0] | **+00 CEC Rx Buffer 1 00 = No valid message
’ Timestamp 01 = Oldest received buffered message
10 = Second most Recent received buffered message
11 = Most Recent received buffered message
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Default
Address | Type | Bits Register Name Function
P Value g

0x27 RO [7:0] | 00000000 CEC Rx Buffer 2 Frame Rx Header Block in the Frame (Buffer 2)
Header

0x28 RO | [7:0] | 00000000 CEC Rx Frame Buffer2 | o 1y 1o Opcode (Buffer 2)
Data byte 0

0x29 RO | [7:0] | 00000000 CEC Rx Frame Buffer2 | p i odcEC Operand 1(Buffer 2)
Data byte 1

0x2A RO | [7:0] | 00000000 CEC Rx Frame Buffer2 | o i edCEC Operand 2 (Buffer 2)
Data byte 2

0x2B RO | [7:0] | 00000000 CEC Rx Frame Buffer2 | o 1o od cEC Operand 3 (Buffer 2)
Data byte 3

0x2C RO [7:0] | 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 4 (Buffer 2)
Data byte 4

0x2D RO [7:0] | 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 5 (Buffer 2)
Data byte 5

0x2E RO | [7:0] | 00000000 CEC Rx Frame Buffer2 | o 0 od cEC Operand 6 (Buffer 2)
Data byte 6

0x2F RO [7:0] | 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 7 (Buffer 2)
Data byte 7

0x30 RO | [7:0] | 00000000 CEC Rx Frame Buffer2 | o 10 od cEC Operand 8 (Buffer 2)
Data byte 8

0x31 RO | [7:0] | 00000000 CEC Rx Frame Buffer 2 | p i ed CEC Operand 9 (Buffer 2)
Data byte 9

0x32 RO | [7:0] | 00000000 CEC Rx Frame Buffer 2 | p . i ed CEC Operand 10 (Buffer 2)
Data byte 10

0x33 RO | [7:0] | 00000000 CEC Rx Frame Buffer2 | o 004 cEC Operand 11 (Buffer 2)
Data byte 11

0x34 RO | [7:0] | 00000000 CEC Rx Frame Buffer 2 | p i ed CEC Operand 12 (Buffer 2)
Data byte 12

0x35 RO | [7:0] | 00000000 CEC Rx Frame Buffer2 | o 004 cEC Operand 13 (Buffer 2)
Data byte 13

0x36 RO | [7:0] | 00000000 CEC Rx Frame Buffer 2 | p i ed CEC Operand 14 (Buffer 2)
Data byte 14

0x37 RO (40] | **00000 CEC Rx Buffer 2 Frame Rx Message Size (Buffer 2)
Length Number of operands + 2

0x38 RO | [7:0] | 00000000 CEC Rx Buffer 3 Frame | p 11 der Block in the Frame (Buffer 3)
Header

0x39 RO | [7:0] | 00000000 CEC Rx Frame Buffer3 | o 1 1o Opcode (Buffer 3)
Data byte 0
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Default
Address | Type | Bits Register Name Function
P Value g
0x3A RO [7:0] | 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 1(Buffer 3)
Data byte 1
0x3B RO [7:0] | 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 2 (Buffer 3)
Data byte 2
0x3C RO | [7:0] | 00000000 CEC Rx Frame Buffer 3 | o i od cEC Operand 3 (Buffer 3)
Data byte 3
0x3D RO [7:0] | 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 4 (Buffer 3)
Data byte 4
0x3E RO | [7:0] | 00000000 CEC Rx Frame Buffer 3 | o 104 cEC Operand 5 (Buffer 3)
Data byte 5
0x3F RO [7:0] | 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 6 (Buffer 3)
Data byte 6
0x40 RO | [7:0] | 00000000 CEC Rx Frame Buffer 3 | p i ed CEC Operand 7 (Buffer 3)
Data byte 7
0x41 RO | [7:0] | 00000000 CEC Rx Frame Buffer 3 | o 0 od cEC Operand 8 (Buffer 3)
Data byte 8
0x42 RO | [7:0] | 00000000 CEC Rx Frame Buffer 3 | o i ed CEC Operand 9 (Buffer 3)
Data byte 9
0x43 RO | [7:0] | 00000000 CEC Rx Frame Buffer 3 | o .0 od cEC Operand 10 (Buffer 3)
Data byte 10
Ox44 RO | [7:0] | 00000000 CEC Rx Frame Buffer 3 | p i ed CEC Operand 11 (Buffer 3)
Data byte 11
0x45 RO | [7:0] | 00000000 CEC Rx Frame Buffer 3 | o i ed CEC Operand 12 (Buffer 3)
Data byte 12
0x46 RO | [7:0] | 00000000 CEC Rx Frame Buffer 3 | o .0 od cEC Operand 13 (Buffer 3)
Data byte 13
0x47 RO | [7:0] | 00000000 CEC Rx Frame Buffer 3 | p i ed CEC Operand 14 (Buffer 3)
Data byte 14
0x48 RO [4:0] | 00000 CEC Rx Buffer 3 Frame Rx Message Size (Buffer 3)
Length Number of operands + 2
Indicates frame presence in Buffer 3
[2] il Vil CEC Rx Buffer 3 Ready | 0 = No CEC frame available in buffer 3
1 = A CEC frame is available in buffer 3
Indicates frame presence in Buffer 2
0x49 RO [1] R (X CEC Rx Buffer 2 Ready | 0 =No CEC frame available in buffer 2
1 = A CEC frame is available in buffer 2
Indicates frame presence in Buffer 1
[0] BN CEC Rx Buffer 1 Ready | 0 = No CEC frame available in buffer 1
1 = A CEC frame is available in buffer 1
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Default
Address | Type | Bits Register Name Function
P Value g
Choose whether the new frames should be received in all 3 buffers or only
N one buffer
3] ! Use all CEC R Buffers 0 = Use only buffer 0 to store CEC frames (Legacy mode)
1 = Use all 3 buffers to stores the CEC frames (Non-legacy mode)
Set high to clear 0x49[2] and reset 0x26(5:4]
[2] HEEEX ()X (i]ji Rx Buffer 3 Ready 0 = Retain the value of 0x49]2]
Ox4A RIW 1 = Clear out 0x49(2]
Set high to clear 0x49[1] and reset 0x26[3:2]
[1] R (X (i]ji Rx Buffer 2 Ready 0 = Retain the value of 0x49[1]
1 = Clear out 0x49[1]
Set high to clear 0x49[0] and reset 0x26[1:0]
[0] | *eoeeero cclfacr RxBuffer 1 Ready | ' p in the value of 0x49[0]
1 = Clear out 0x49(0]
484 Typical Operation Flow

4.8.4.1

CEC Acting as an Initiator:

Step 1
The host writes the message to the Tx Frame Header (0x00 CEC Memory Map) and Tx FrameData[0:14] registers. Then the
Tx Enable register (0x11[0] CECMemory Map) will be set to ‘1’ to enable the CEC Tx module.

Step 2

When CEC module detects that the host has set the Tx Enable signal to be valid, it will begin to send the message in the Tx
buffer after waiting for the signal free time. During the message transmission, if CEC bus arbitration is lost, CEC Tx module
will stop the transmission operation immediately and interrupt the host through setting Tx Arbitration Lost signal. If no
acknowledge signal is received or lowdrive is detected although TX has tried Tx Retry (0x12[6:4] CEC Memory Map) times,
the CEC Tx module will report that the transmission is failed through setting the interrupt signal of Tx Retry Timeout. If the
message transmission is successful, the Tx Ready interrupt signal will be set to notify the host.

Step 3
The host will be interrupted once the message has been completed whether it is successful of not. Then the host is responsible
for deciding what to do next according to the interrupt type. The Tx Nack Counter and Tx Lowdrive Counter show
complementary information to the host so that the host can know how many times the transmission has failed due to no
acknowledge and how many times the transmission has failed due to low drive. These two counters play an important role
during the operation of logical address allocation. In this situation, the host should process the following flow:
If (Tx Ready ==1)
This equality means that the logical address has been occupied by another CEC device. The host should give up this logical
address and try another logical address.

Else if (Tx Retry Timeout ==1)

If (Tx Nack Counter == Tx Retry +1)

This means that the logical address is an available address and can be allocated to the device containing the HDMI Tx.

Else

This means the CEC Tx transmission has failed (Tx Retry +1) times — because either the initiator has detected NO ACK or a
follower on the CEC bus has responded with a "low drive” error.. In this situation, the host needs to keep this logical address
and try it again later.
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4.8.4.2

4.8.5

4.8.6

4.8.7

Step 4
After confirming one of the three interrupts has occurred, Tx Enable has to be cleared, by writing ‘0’ to 0x11[0], to prepare for
the next transmission.

CEC Acts as a Follower:

Step 1
The host is ready to accept CEC messages on power-up.

Step 2

The CEC module will always monitor the CEC bus and accept broadcast messages or directly addressed messages. When any
message besides a polling message is completely buffered in one of the CEC Rx Buffers, the CEC Receiver module will assert
the corresponding CEC Rx Buffer Ready bit(0x49[2:0]) and the CEC Rx Buffer Ready Interrupt (0x97[2:0] Main map) bit will
be asserted. The order of arrival of a new frame in each buffer is assigned to three two-bit timestamp registers (0x96[5:0]).
Each timestamp register can assume a value between and including 0b01 and 0b11, depending on when a new frame arrives at
the corresponding CEC Rx Buffer. A value of 0b01 corresponds to the earliest arrived message and a value of 0b11
corresponds to the latest.

Step 3
The host responds to the Rx Ready interrupt, and the CEC message in the received buffer will be read out from CEC module
and delivered to the high-level software functions.

Step 4

After the interrupt handler has completed, the host system must clear the interrupt by setting the value of the corresponding
CEC Rx Buffer Ready Interrupt Clear (0x97[2:0] Main map) to ‘1’. It must then toggle the CEC Rx Buffer Ready Clear
(0xBA[2:0]) bit, which will clear the CEC Rx Buffer Ready (0xB9[2:0]) and also reset the value of the respective timestamp to
‘0’. Timestamp registers will be updated on arrival of a new data frame.

CEC System Control

CEC System Power and CDC Control

There is power-down bit, CEC PD, at register OxE2 bit 0 in the main register map. This bit will reset all CEC logic and the
CEC I2C map. Note that if CEC is powered down then the CEC can no longer respond to CEC commands. Refer to the
“Additional Power Reduction Methods” section » 4.7.2 for more details on the use of this bit.

The CEC Power Mode can be controlled by register bits 0x4E[1:0]. It can be always active, always powered down, or depend
on the status of HPD. To reset the CEC registers Soft Reset (0x50[0]), can be set to 1, then back to 0.

HDMI 1.4A defines special Capability Discover and Control message arbitration rules. These rules are enabled by default,
and can be disabled by setting the CDC Arbitration Enable register bit 0xF7[7] to 0. To automatically detect CDC messages
the Physical Address must be written in registers 0x80 and 0x81.

CEC Timing Control

The CEC module requires an input clock from 3MHz to 100MHz, the timing registers and clock divider need to be adjusted
based on the frequency of the input clock. The default settings for these registers are for a 122MHz input clock. If using an
alternate frequency, refer to the “CEC Clock Timing Calculator” spreadsheet, which can be obtained by contacting
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Table 82 CEC Clock Timing Register Settings (CEC Memory Map) for 3MHz CEC Clock
Taraet | Target Calculated | Calculated | Register
Register Name Val%e (ug) Value Value Setting
(decimal) (hex) (hex)
Ox4E[7:2] | CEC Clock Divider | 750KHz 133 3 0003 00
0x51 st total 4.5ms 4500 3375 OD2F oD
0x52 oF
0x53 st_total_min 4.2ms 4200 3150 0C4E 0C
0x54 4E
0x55 st_total max 4.8ms 4800 3600 OE10 OE
0x56 10
0x57 st low 3.7ms 3700 2775 0AD7 0A
0x58 D7
0x59 st_low _min 3.4ms 3400 2550 09F6 09
0x5B st low max 4.0ms 4000 3000 0BB8 OB
0x5C B8
0x5D bit total 2.4ms 2400 1800 0708 07
Ox5E 08
OX5F bit_total min 1.95ms 1950 1463 05B7 05
0x60 B7
0x61 bit_total_max 2.85ms 2850 2138 085A 08
0x62 5A
0x63 bit_low one 0.6ms 600 450 01C2 01
0x64 C2
0x65 bit low zero 1.5ms 1500 1125 0465 04
0x66 65
0x67 bit low max 1.8ms 1800 1350 0546 05
0x68 46
0x69 sample_time 1.05ms 1050 788 0314 03
0x6B line_error_time 3.6ms 3600 2700 0A8C 0A
Ox6E 8C
Ox6F rise_time 250us 250 188 00BC 00
0x70 BC
0x71 bit_low_one_min 0.3ms 300 225 00E1 00
0x72 El
0x73 bit_low_one_max 0.9ms 900 675 02A3 02
Ox74 A3
0x75 bit_low zero_min 1.2ms 1200 900 0384 03
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Tahle 83 CEC Clock Timing Register Settings (CEC Memory Map) for 13.5MHz CEC Clock
. Target | Target Calculated | Calculated Reg!ster
Register | Name value ws) Valu_e Value Setting
(decimal) (hex) (hex)
Ox4e clock divider 750KHz | 1.33 17 11 11
0x51 st_total 4.5ms 4500 3375 0D2F 0D
0x52 2F
0x53 st_total min 4.2ms 4200 3150 0C4E 0C
0x54 4E
0x55 st_total max 4.8ms 4800 3600 OE10 OE
0x56 10
0x57 st_low 3.7ms 3700 2775 0AD7 0A
0x58 D7
0x59 st low _min 3.4ms 3400 2550 09F6 09
0Ox5a F6
0x5b st_low _max 4.0ms 4000 3000 0BB8 0B
0x5¢ B8
0x5d bit_total 2.4ms 2400 1800 0708 07
Ox5e 08
0x5f bit_total min 1.95ms | 1950 1463 05B7 05
0x60 B7
0x61 bit_total max 2.85ms | 2850 2138 085A 08
0x62 5A
0x63 bit_low_one 0.6ms 600 450 01C2 01
0x64 C2
0x65 bit low zero 1.5ms 1500 1125 0465 04
0x66 65
0x67 bit low max 1.8ms 1800 1350 0546 05
0x68 46
0x69 sample_time 1.05ms | 1050 788 0314 03
Ox6a 14
0x6b line_error_time 3.6ms 3600 2700 0A8C 0A
0x6¢ 8C
Ox6e rise_time 250us 250 188 00BC 00
0x6f BC
0x71 bit low one min | 0.3ms 300 225 00E1 00
0x72 E1l
0x73 bit low one max | 0.9ms 900 675 02A3 02
0x74 A3
0x75 bit low zero min | 1.2ms 1200 900 0384 03
0x76 84
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Tahle 84 CEC Clock Timing Register Settings (CEC Memory Map) for 27MHz CEC Clock
. Target | Target Calculated | Calculated Regigter
Register Name value ws) Va_lue Value Setting
(decimal) (hex) (hex)
Ox4e clock divider 750KHz 1.33 23 23
0x51 st_total 4.5ms 4500 3375 O0D2F 0D
0x52 2F
0x53 st_total min 4.2ms 4200 3150 0C4E 0C
0x54 4E
0x55 st_total max 4.8ms 4800 3600 OE10 OE
0x56 10
0x57 st_low 3.7ms 3700 2775 0AD7 0A
0x58 D7
0x59 st low _min 3.4ms 3400 2550 09F6 09
0Oxba F6
0x5b st_low _max 4.0ms 4000 3000 0BB8 0B
0x5¢ B8
0x5d bit_total 2.4ms 2400 1800 0708 07
Ox5e 08
Ox5f bit_total min 1.95ms 1950 1463 05B7 05
0x60 B7
0x61 bit_total max 2.85ms 2850 2138 085A 08
0x62 5A
0x63 bit_low_one 0.6ms 600 450 01C2 01
0x64 C2
0x65 bit low zero 1.5ms 1500 1125 0465 04
0x66 65
0x67 bit low max 1.8ms 1800 1350 0546 05
0x68 46
0x69 sample_time 1.05ms 1050 788 0314 03
Ox6a 14
0x6b line_error_time 3.6ms 3600 2700 0A8C 0A
0x6¢ 8C
Ox6e rise_time 250us 250 188 00BC 00
0x6f BC
0x71 bit low one min | 0.3ms 300 225 00E1 00
0x72 E1l
0x73 bit low one max | 0.9ms 900 675 02A3 02
0x74 A3
0x75 bit low zero min | 1.2ms 1200 900 0384 03
0x76 84
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Tahle 85

CEC System Control Related Registers (Main Map)

Address

Type

Bits

Default Value

Register Name

Function

0x92

R/W

(7]

0*******

Wake Up Opcodel Interrupt Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcodelin CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

(6]

*0******

Wake Up Opcode2lnterrupt Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcode2in CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

(5]

**0*****

Wake Up Opcode3Interrupt Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcode3in CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

(4]

***0****

Wake Up Opcode4Interrupt Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcode4in CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

(3]

****0***

Wake Up Opcode5Interrupt Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcode5in CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

(2]

*****0**

Wake Up Opcode6Interrupt Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcode6in CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

(1]

******0*

Wake Up Opcode7Interrupt Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcode7in CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

(0]

*******0

Wake Up Opcode8Interrupt Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcode8in CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

0x93

R/W

(7]

0*******

Wake Up Opcodellnterrupt

CEC Wake Up Code Interrupt

Interrupt detecting Wake Up Opcodelin CEC message
0= No Interrupt Detected

1 = Interrupt Detected

(6]

*0******

Wake Up Opcode2lnterrupt

CEC Wake Up Code Interrupt

Enable interrupt detecting Wake Up Opcode2in CEC message
0= No Interrupt Detected

1 = Interrupt Detected

(5]

**0*****

Wake Up Opcode3Interrupt

CEC Wake Up Code Interrupt Enable

Interrupt detecting Wake Up Opcode3in CEC message
0= No Interrupt Detected

1 = Interrupt Detected
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Address | Type | Bits | Default Value | Register Name Function

CEC Wake Up Code Interrupt

Interrupt detecting Wake Up Opcode4in CEC message
0= No Interrupt Detected

1 = Interrupt Detected

[4] A (PHHX Wake Up Opcode4Interrupt

CEC Wake Up Code Interrupt

Interrupt detecting Wake Up Opcode5in CEC message
0= No Interrupt Detected

1 = Interrupt Detected

[3] 0k (Pt Wake Up Opcode5Interrupt

CEC Wake Up Code Interrupt

Interrupt detecting Wake Up Opcode6in CEC message
0= No Interrupt Detected

1 = Interrupt Detected

2] Rl | at Wake Up Opcode6Interrupt

CEC Wake Up Code Interrupt

Interrupt detecting Wake Up Opcode7in CEC message
0= No Interrupt Detected

1 = Interrupt Detected

(1] Ok (6 Wake Up Opcode7Interrupt

CEC Wake Up Code Interrupt

Interrupt detecting Wake Up Opcode8in CEC message
0= No Interrupt Detected

1 = Interrupt Detected

[0] O () Wake Up Opcode8Interrupt

CEC Power Down

Power down CEC logic and reset CEC I2C map
0 = disabled

1 = enabled

0xE2 R/W | [0] OO0 CEC Power Down
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Table 86 CEC System Control Related Registers (CEC Map)
Default Register
Address | Type | Bits Function
i Value Name
Logical Address Mask of the CEC Devices: Supports up to 3 logical devices. When the
bit is one, the related logical device will be enabled, and the messages whose destination
(6:4] | *001% Logical address is matched with the logical address will be accepted
' Address Mask | 001 = mask bit for logical device0
010 = mask bit for logical devicel
100 = mask bit for logical device2
Error report mode
[3] el Vil Brror Report 0 = only report short bit period error
Mode . .
1 = report both short and long bit period errors
Error Detect Mode
0x4B RIW Error Detect .If an er.ror is detect{:d, CE(? controller will .dI.'I\-Ie the CEC line low for 3.6msec
[2] RVl Mode immediately to notify the line error to the initiator
0 = any short bit period except start bit
1 = only when destination is broadcast
Force NACK.
0 - Force NACK If this bit is set, CEC Rx module will NACK any message.
0 = ACK the relevant messages
1 = NACK all messages
If this bit is set, CEC Rx module will ignore any directly addressed message belonging
to it.
5 %%
(0] 0 Force Ignore 0 = ACK the relevant messages
1 = NACK all messages
[7:4] | 111109%% Logical Logical Address of logical device 1
' Address 1
0x4C R/W
Logical . . .
. ok
[3:0] 1111 Address 0 Logical Address of logical device 0
Logical . . .
. Hohokok
0x4D R/W | [3:0] 1111 Address 2 Logical Address of logical device 2
CEC Clock Divider: The input clock frequency is divided according to the value in this
register. The divided clock is used as the CEC process clock. Internal clock frequency =
input clock frequency / (clock_divider+1)
000000 = no division and the input clock will be used as the CEC process clock directly
CEC Clock .
[7:2] 001111** Divider 000001 = divide by 2
000010 = divide by 3
000011 = divide by 4
0x4E R/W 111110 = divide by 63
111111 = divide by 64
Power mode of CEC. Does not reset I2C map on power down.
00 = Completely Power Down
[1:0] 00 h(/l{gglePower 01 = Always Active
10 = Depend on HPD status
11 = Depend on HPD status
0x4F R/W | [5:0] [ **000111 Glitch Filter Glitch filter control for the CEC input: The CEC bus is sampled by the input clock.
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Default Register
Address | Type | Bits Function
P Value Name
Ctrl This Register indicates the number of clock cycles. Pulses whose width is less than the
value in this register will be filtered by the CEC module.
000000 = filter is disabled
000001 = pulse width less than 1 clock cycle will be filtered.
111111 = pulse width less than 63 will be filtered
CEC reset by external host
0x50 R/W | [0] R CEC Soft Reset | 0 = Do not reset CEC controller
1 = Reset CEC controller
0x51 00001101 CEC nominal start bit total period.
R/W | [15:0] St Total Typically it is 4.5ms
0x52 00101111 Typical value at 750KHz
0x53 00001100 CEC minimum start bit total period.
R/W | [15:0] St Total Min Typically, it is 4.3ms, for the default value, keep 0.1ms margin, namely 4.2ms
0x54 01001110 Typical value at 750KHz
0x55 00001110 CEC maximum start bit total period. Typically, it is 4.7ms, for the default value, keep
R/W | [15:0] St Total Max | 0.1ms margin, namely 4.8ms
0x56 00010000 Typical value at 750KHz
0x57 00001010 CEC nominal start bit low period.
R/W | [15:0] St Low Typically it is 3.7ms
0x58 11010111 Typical value at 750KHz
0x59 00001001 CEC minimum start bit low period.
R/W | [15:0] St Low Min Typically it is 3.5ms, for the default value, keep 0.1ms margin, namely 3.4ms
0x5A 11110110 Typical value at 750KHz
0x5B 00001011 CEC maximum start bit low period. Typically it is 3.9ms, for the default value, keep
R/W | [15:0] St Low Max 0.1ms margin, namely 4.0ms
0x5C 10111000 Typical value at 750KHz
0x5D 00000111 CEC nominal data bit total period.
R/W | [15:0] Bit Total Typically it is 2.4ms.
0x5E 00001000 Typical value at 750KHz
0x5F 00000101 CEC minimum data bit low period.
R/W | [15:0] Bit Total Min | Typically it is 2.05ms, for the default value, keep 0.1ms margin, namely 1.95ms
0x60 10110111 Typical value at 750KHz
0x61 00001000 CEC maximum data bit low period.
R/W | [15:0] Bit Total Max | Typically it is 2.75ms, for the default value, keep 0.1ms margin, namely 2.85ms
0x62 01011010 Typical value at 750KHz
0x63 00000001 . CEC nominal data bit low period for logical 1. Typically it is 0.6ms
R/W | [15:0] Bit Low One Typical value at 750KH
0x64 11000010 yprealvatue a z
0x65 00000100 . CEC nominal data bit low period for logical 0. Typically it is 1.5ms
R/W | [15:0] Bit Low Zero Tvpical value at 750KH
0x66 01100101 yprealvatue a z
0x67 R/W | [15:0] [ 00000101 Bit Low Max CEC nominal data bit low period for logical 0. Typically it is 1.8ms
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Default Register
Address | Type | Bits Function
P Value Name
0x68 01000110 Typical value at 750KHz
0x69 00000011 CEC nominal sample time.
R/W | [15:0] Sample Time | Typically it is 1.05ms
0x6A 00010011 Typical value at 750KHz
0x6B 00001010 Line Error CEC Line Error handling time.
R/W | [15:0] Time Typically it is 1.4~1.6 times the nominal data bit period. We set the default value to 1.5
0x6C 10001100 times the nominal data bit period.
0x6E 00000000
R/W | [15:0] Rise Time CEC maximum rise time. Typically it is 250us
0x6F 10111100
. Error detection mode for data bit low period
Bit Low .
0x70 R/W | [0] PR 0 = Disabled
Detmode
1 = Enable
0x71 00000000 Bit Low One CEC minimum data bit low period for logical 1. Typically it is 0.4ms, for the default
R/W | [15:0] Min value, keep 0.1ms margin, namely 0.3ms
0x72 11100001 Typical value at 750KHz
0x73 00000010 Bit Low One CEC maximum data bit low period for logical 1. Typically it is 0.8ms, for the default
w
R/W | [15:0] Ma value, keep 0.1ms margin, namely 0.9ms
0x74 10100011 * Typical value at 750KHz
0x75 00000011 Bit Low Zero CEC minimum data bit low period for logical 0. Typically it is 1.3ms, for the default
R/W | [15:0] Min value, keep 0.1ms margin, namely 1.2ms
0x76 10000100 Typical value at 750KHz
Wake up opcode 0 -> When detected and a response is needed, the MPU is woken up
Wake U through an interrupt. Upon receiving this code an interrupt in generated. User can pre-
0x77 R/W | [7:0] [ 01101101 Opcode f define the opcode in their application to automatically generate interrupt upon
P individual opcode.
Default set at 'Power On' opcode
Wake up opcode 1 -> When detected and a response is needed, the MPU is woken up
Wake U through an interrupt. Upon receiving this code an interrupt in generated. User can pre-
0x78 R/W | [7:0] 10001111 b define the opcode in their application to automatically generate interrupt upon
Opcode 2 e
individual opcode.
Default set at 'Give Power Status' opcode
Wake up opcode 2 -> When detected and a response is needed, the MPU is woken up
Wake U through an interrupt. Upon receiving this code an interrupt in generated. User can pre-
0x79 R/W | [7:0] 10000010 Opcode f define the opcode in their application to automatically generate interrupt upon
P individual opcode.
Default set at 'Active Source' opcode
Wake up opcode 3 -> When detected and a response is needed, the MPU is woken up
Wake U through an interrupt. Upon receiving this code an interrupt in generated. User can pre-
0x7A R/W [ [7:0] [ 00000100 P define the opcode in their application to automatically generate interrupt upon
Opcode 4 e
individual opcode.
Default set at Tmage View On' opcode
0x7B RW | [7:0] | 00001101 Wake Up Wake up oPcode 4 -> When det.ec.ted agd a response is need.ed, the MPU is woken up
Opcode 5 through an interrupt. Upon receiving this code an interrupt in generated. User can pre-
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Default Register
Address | Type | Bits Function
P Value Name
define the opcode in their application to automatically generate interrupt upon
individual opcode.
Default set at "Text View On' opcode
Wake up opcode 5 -> When detected and a response is needed, the MPU is woken up
through an interrupt. Upon receiving this code an interrupt in generated. User can pre-
Wake Up . . o . .
0x7C R/W [ [7:0] [ 01110000 define the opcode in their application to automatically generate interrupt upon
Opcode 6 e
individual opcode.
Default set at 'System Audio Mode Request' opcode
Wake up opcode 6 -> When detected and a response is needed, the MPU is woken up
through an interrupt. Upon receiving this code an interrupt in generated. User can pre-
Wake Up . . o . .
0x7D R/W [ [7:0] [ 01000010 define the opcode in their application to automatically generate interrupt upon
Opcode 7 e
individual opcode.
Default set at 'Deck Control' opcode
Wake up opcode 7 -> When detected and a response is needed, the MPU is woken up
through an interrupt. Upon receiving this code an interrupt in generated. User can pre-
Wake Up . - o . .
0x7E R/W | [7:0] [ 01000001 define the opcode in their application to automatically generate interrupt upon
Opcode 8 e
individual opcode.
Default set at 'Play' opcode
CDC Controls whether to do special CDC message arbitration upon receiving CDC message
(7]  Siatialeiolel Arbitration 1 = enable
Enable 0 = disable
0x7F R/W
CDCHPD Controls whether to toggle internal HPD signals when receiving CDC HPD message
[6] *Pebeet Response 1 = enable
Enable 0 = disable
0x80 00000000 .
R/W | [15:0] f(fdc Physical Physical address of CEC device
0x81 00000000 ress
CDC HPD Controls the time CDC HPD stays low when receiving CDC HPD toggle message.
0x82 R/W | [7:0] 00000001 Timer Count HPD low = CDC_HPD_Timer_Count * CEC_CLK.
CEC_CLK is 760KHz by default.
0x83 RO (7] (et CDC HPD HPD signal from CEC interface
4.9 HDCP/EDID Controller
491 ADV7513 EDID/HDCP Support Features

The ADV7513’s EDID and DDC Controller performs three main functions to support the system’s EDID and HDCP

= Reads EDID segment 0 from the display as soon as Hot Plug is detected and the chip is set to powered up mode.

(0]

The 256-byte EDID segment is stored in internal RAM and can be read via I2C and has its own I12C address.

The I2C slave address of the EDID memory can be programmed in the EDID ID register (0x43). The default

value for this register is OX7E.
Reads additional EDID segments on demand.
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0 These segments are stored in the same location as the first segment. Therefore, the controller should store the
first segment prior to initializing another EDID segment download.

= Implements the HDCP transmitter state machine including handling of downstream repeaters.
= Includes robust error reporting to report various error conditions to the system firmware.

controlled automatically within the ADV7513, and squares indicate functions that must be implemented in the system software.

Figure 31

ADV7513 EDID and DDC Controller Functional Flow
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OXAF[7] = 1

a10  Interrupt Handling

The ADV7513 has interrupts to help with the system design. The interrupts allow the internal HDCP/EDID controller to
alert the system of the events listed in » Table 87. For Hot Plug Detect and Monitor Sense, the interrupt will be triggered for
every transition, so the read-only register must be used to determine if the HPD or Monitor Sense is logic high or logic low.
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Table 87 Interrupt Handling Registers

4.10.1

4.10.2

4.10.3

4.10.4

4.10.5

Interrupt Interrupt Related Registers Mask
Register Register
Wake Up Opcode 1 0x93(7] 0x77 (CEC Map) 0x92[7]
Wake Up Opcode 2 0x93[6] 0x78 (CEC Map) 0x92[6]
Wake Up Opcode 3 0x93(5] 0x79 (CEC Map) 0x92[5]
Wake Up Opcode 4 0x93[4] 0x7A (CEC Map) 0x92[4]
Wake Up Opcode 5 0x93(3] 0x7B (CEC Map) 0x92[3]
Wake Up Opcode 6 0x93(2] 0x7C (CEC Map) 0x92[2]
Wake Up Opcode 7 0x93[1] 0x7D (CEC Map) 0x92[1]
Wake Up Opcode 8 0x93[0] 0x7E (CEC Map) 0x92[0]
Hot Plug Detect 0x96(7] 0x42(6] 0x94([7]
Monitor Sense 0x96(6] 0x42(5] 0x94[6]
Active Vsync Edge 0x96(5] N/A 0x94(5]
Audio FIFO full 0x96[4] N/A 0x94[4]
Embedded Sync Parity Error 0x96(3] N/A 0x94[3]
EDID Ready 0x96(2] EDID Memory Map 0x94[2]
HDCP Authenticated 0x96[1] 0xC8[3:0] 0x94[1]
HDCP Error 0x97[7] 0xC8[7:4] 0x95[7]
BKSV Flag 0x97[6] 0xBF - 0xC3 and EDID | 0x95[6]
Memory Map
CEC Tx ready 0x97(5] N/A 0x95(5]
CEC Tx arbitration lost 0x97(4] N/A 0x95[4]
CEC Tx retry timeout 0x97(3] N/A 0x95(3]
CEC Rx ready 3 0x97[2] 0x38 - 0x48 (CEC Map) | 0x95[2]
CEC Rx ready 2 0x97[1] 0x27 - 0x37 (CEC Map) | 0x95[1]
CEC Rx ready 1 0x97[0] 0x15 - 0x25 (CEC Map) | 0x95[0]
Wake Up Opcodes

The Wake Up Opcode interrupts correspond to registers 0x77 — 0x7E in the CEC register map. When a user defined
opcode is detected in an incoming CEC message, the corresponding interrupt will be triggered.

Hot Plug Detect

This interrupt is triggered every time there is an HPD transition from high to low or low to high.

Monitor Sense

This interrupt is triggered every time the TMDS clock line voltages both cross 1.8V from high to low or low to high.

Active Vsync Edge

This interrupt is triggered whenever ADV7513 detects a Vsync leading edge. This applies to all input types. Vsync edge
detection is useful for timing some I2C writes such as enabling CSC and Gamut Metadata Packet information. See the
following sections for further information:

» 4.3.7.3 - Changing the Color Space with Active Display
» 4.3.8.3 - Gamut Metadata Packet

Audio FIFO Full

This interrupt is triggered if more data goes into the audio FIFO than comes out. If it happens at initialization period, it is not
a problem. If it happens after the system is fully configured, then there is a problem with the system.
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4.10.6

4.10.7

4.10.8

4.10.9

Embedded Sync Parity Error

This interrupt is triggered when the embedded sync parity protection encounters two errors in F/V/H bits of EAV or SAV
bits. ADV7513 is able to correct a one-bit error and flag a two-bit error.

EDID Ready

This interrupt is triggered when the EDID has been read from the receiver and is available in the ADV7513 EDID memory to
be read at 12C address OX7E (programmable). If the EDID Ready flag does not occur after EDID is expected, an 12C Error on
the HDCP Error interrupt will occur if enabled.

HDCP Authenticated

This interrupt occurs when the HDCP/EDID state machine transitions from state 3 to state 4. This means that the final BKSV
flag has been cleared and the host system has access to all of the downstream BKSVs. This means that authentication is
complete and it is now safe for the host to send copyrighted audio and video data across the HDCP-protected HDMI link.

HDCP Error

This interrupt is triggered when the HDCP/EDID Controller is reporting an error to the system software. The error which
occurred is represented by an error code contained in I2C register 0xC8[7:4].

a.10.10 BKSV Flag

This interrupt is triggered when KSVs from a downstream device are read into the ADV7513. If the BKSV count register
(0xC7[6:0]) is zero, then the 5 byte KSV from the receiver directly connected to the ADV7513 will be available in registers
OxBF — 0xC3. If the BKSV count register 1 or greater, then the specified amount of 5 byte KSVs from downstream devices will
be available in the EDID memory.

4.10.11 CEC Tx Ready Flag

This interrupt indicates that the CEC host is ready to transmit data.

4.10.12 CEC Tx Arbitration Lost Flag

This interrupt reflects the fact that the Tx was trying to transmit but lost a bus arbitration to another CEC device.

4.10.13 CEC Tx Retry Timeout Flag

This interrupt indicates that the Tx retried in excess of the limit programmed into the Tx_retry register (0x12[6:4]) of the CEC
memory block.

4.10.14 CEC Rx Ready Flags

This interrupt indicates that the CEC host is ready to monitor and receive data for a corresponding CEC Buffer.

active simultaneously when an event triggers an interrupt. The system software processes the interrupt, and then writes a ‘1’
to the interrupt register to clear the register and set the interrupt pin back to inactive. The pin will remain active until each
active interrupt register is cleared.
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Figure 32 Interrupt Handling

WAITNG FOR INTERRUPT
PIN = INACTIVE

REGISTER =0
WRITE 1 TO EVENT
INTERRUPT CAUSES
REGISTER INTERRUPT

PROCESSING INTERRUPT
PIN = ACTIVE
REGISTER =1

06076-011

Masks are available to let the user selectively activate each interrupt. To enable a specific interrupt register, write 1 to the
corresponding mask bit. The mask bits will not affect the interrupt registers, only the interrupt pin. For some interrupts there
are read-only registers available for checking the state.

Page 132 of 188 Rev.B



PROGRAMMING GUIDE

ADV7513

Figure 33 Interrupt Handling Example
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Tahle 88

Interrupt Handling Related Registers (Main Map)

Address |Type |Bits

Default Value

Register Name

Function

(7]

0*******

Wake Up Opcode 1 Interrupt
Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcode 1 in CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

*0******

Wake Up Opcode 2 Interrupt
Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcode 2 in CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

**0*****

Wake Up Opcode 3 Interrupt
Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcode 3 in CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

0x92 R/W

***0****

Wake Up Opcode 4 Interrupt
Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcode 4 in CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

****0***

Wake Up Opcode 5 Interrupt
Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcode 5 in CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

*****0**

Wake Up Opcode 6 Interrupt
Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcode 6 in CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

******0*

Wake Up Opcode 7 Interrupt
Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcode 7 in CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

*******0

Wake Up Opcode 8 Interrupt
Enable

CEC Wake Up Code Interrupt Enable

Enable interrupt detecting Wake Up Opcode 8 in CEC message
0 = Interrupt Disabled

1 = Interrupt Enabled

0*******

Wake Up Opcode 1 Interrupt

CEC Wake Up Code Interrupt

Enable interrupt detecting Wake Up Opcode 1 in CEC message
0= No Interrupt Detected

1 = Interrupt Detected

0x93 R/W

*0******

Wake Up Opcode 2 Interrupt

CEC Wake Up Code Interrupt

Enable interrupt detecting Wake Up Opcode 2 in CEC message
0= No Interrupt Detected

1 = Interrupt Detected

**0*****

Wake Up Opcode 3 Interrupt

CEC Wake Up Code Interrupt Enable

Interrupt detecting Wake Up Opcode 3 in CEC message
0= No Interrupt Detected

1 = Interrupt Detected

***0****

Wake Up Opcode 4 Interrupt

CEC Wake Up Code Interrupt
Interrupt detecting Wake Up Opcode 4 in CEC message
0= No Interrupt Detected
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Address |Type |Bits |Default Value |Register Name Function
1 = Interrupt Detected
CEC Wake Up Code Interrupt
Interrupt detecting Wake Up Opcode 5 in CEC message
6% ()66
(3] 0 Wake Up Opcode 5 Interrupt 0= No Interrupt Detected
1 = Interrupt Detected
CEC Wake Up Code Interrupt
Interrupt detecting Wake Up Opcode 6 in CEC message
%% % ()%
(2] 0 Wake Up Opcode 6 Interrupt 0= No Interrupt Detected
1 = Interrupt Detected
CEC Wake Up Code Interrupt
1] - Wake Up Opcode 7 Interrupt Interrupt detecting Wake Up Opcode 7 in CEC message
0= No Interrupt Detected
1 = Interrupt Detected
CEC Wake Up Code Interrupt
Interrupt detecting Wake Up Opcode 8 in CEC message
2% 5% %% %
(0] 0 Wake Up Opcode 8 Interrupt 0= No Interrupt Detected
1 = Interrupt Detected
HPD Interrupt Enable
[7] [oeeeet HPD Interrupt Enable 0 = interrupt disabled
1 = interrupt enabled
Vsync Interrupt Enable
[5] (i Vsync Interrupt Enable 0 = interrupt disabled
1 = interrupt enabled
. Audio FIFO Full Interrupt Enable
0x94 RIW | [4] (Uil Audio FIFO Full Interrupt 0 = interrupt disabled
Enable .
1 = interrupt enabled
EDID Ready Interrupt Enable
(2] s Ul EDID Ready Interrupt Enable | 0 = interrupt disabled
1 = interrupt enabled
HDCP Authenticated HD.CP Authen.t1cated Interrupt Enable
[1] HOOEH () 0 = interrupt disabled
Interrupt Enable .
1 = interrupt enabled
DDC Controller Exror DD.C Controll.er Error Interrupt Enable
[7] (il 0 = interrupt disabled
Interrupt Enable .
1 = interrupt enabled
BKSV Flag Interrupt Enable
(6] xOreeeet BKSV Flag Interrupt Enable |0 = interrupt disabled
1 = interrupt enabled
Tx Ready Interrupt Enable
0x95 RW | [5] rQeee Tx Ready Interrupt Enable 0 = interrupt disabled
1 = interrupt enabled
o Tx Arbitration Lost Interrupt Enable
[4] S—— Tx Arbitration Lost Interrupt 0 = interrupt disabled
Enable .
1 = interrupt enabled
. Tx Retry Timeout Interrupt Enable
3] ook otk Tx Retry Timeout Interrupt 0 = interrupt disabled
Enable .
1 = interrupt enabled
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Address |Type |Bits |[Default Value |Register Name Function
Rx Ready 3 Interrupt Enable
[2] e Vi Rx Ready 3 Interrupt Enable |0 = interrupt disabled
1 = interrupt enabled
Rx Ready 2 Interrupt Enable
[1] i Vi Rx Ready 2 Interrupt Enable |0 = interrupt disabled
1 = interrupt enabled
Rx Ready 1 Interrupt Enable
[0] HHOEEEA () Rx Ready 1 Interrupt Enable |0 = interrupt disabled
1 = interrupt enabled
HPD Interrupt
nterrupt = no interrupt detecte
[7] | Qppeeeet HPDI p 0 i ptd d
1 = interrupt detected
Vsync Interrupt
sync Interrupt = no interrupt detecte
[5] PRk AV y I P 0 : P d d
1 = interrupt detected
Audio FIFO Full Interrupt
(4] Bl Ve Audio FIFO Full Interrupt 0 = no interrupt detected
0x96 RwW 1 = interrupt detected
EDID Ready Interrupt
[2] e Vil EDID Ready Interrupt 0 = no interrupt detected
1 = interrupt detected
HDCP Authenticated
[1] OO (% HDCP Authenticated 0 = no interrupt detected
1 = interrupt detected
[0] R () Fixed @ 0b Reserved
DDC Controller Error Interrupt
DDC Controller E
(7] Qe ontrofier brrot 0 = no interrupt detected
Interrupt .
1 = interrupt detected
BKSV Flag Interrupt
(6] xOreeeet BKSV Flag Interrupt 0 = no interrupt detected
1 = interrupt detected
Tx Ready Interrupt
[5] B el Tx Ready Interrupt 0 = no interrupt detected
1 = interrupt detected
Tx Arbitration Lost interrupt
0x97 R/W | [4] BV Tx Arbitration Lost Interrupt [ 0 = no interrupt detected
1 = interrupt detected
Tx Retry Timeout interrupt
[3] Vel Tx Retry Timeout Interrupt | 0 = no interrupt detected
1 = interrupt detected
Rx Ready 3 Interrupt
1 = interrupt detected for rx buffer 3
(2] s Ul Rx Ready 3 Interrupt 0 = no interrupt detected for buffer 3
1 = interrupt detected for buffer 3
0 = no interrupt detected for buffer 3
(1] e Vi Rx Ready 2 Interrupt Rx Ready 2 Interrupt
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Address |Type |Bits |Default Value |Register Name Function
1 = interrupt detected for buffer 2
0 = no interrupt detected for buffer 2
1 = interrupt detected for buffer 2
0 = no interrupt detected for buffer 2
Rx Ready 1 Interrupt
1 = interrupt detected for rx buffer 1

[0] HHOEEEA () Rx Ready 1 Interrupt 0 = no interrupt detected for buffer 1

1 = interrupt detected for buffer 1
0 = no interrupt detected for buffer 1
Monitor Sense Power Down

0xA1l R/W | [6] *ereet Monitor Sense Power Down | 0 = Monitor Sense monitoring enabled
1 = Monitor Sense monitoring disabled
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SECTION 5 - REGISTER MAPS

The ADV7513 contains four 256-byte register maps as described in section » 4.1. The full details of each relevant address byte is
described in the following section. For each register map, addresses between 0x00 and OXFF not included in the register map are not
affected by I12C writes and will always read ‘0. The far right column of the following tables contain a linked reference to the
Programming Guide section that provides more detail as to the operation of the particular register being described.

Tahle 89

Main Map

Address
(Main)

Type

Bits

Default
Value

Register Name

Function

Reference

0x00

RO

[7:0]

00010011

Chip Revision

Revision of the chip

0x01

0x02

0x03

R/W

[19:0]

****0000

00000000

00000000

20 bit N used with CTS to regenerate the audio clock in the
receiver.

0x04

RO

[7:4]

0000****

SPDIF Sampling
Frequency

SPDIF Sampling Frequency from SPDIF Channel Status.
0000 = 44.1 kHz
0001 = N/A
0010 = 48.0 kHz
0011 =32.0kHz
0100 = N/A
0101 =N/A
0110 =N/A
0111 =N/A
1000 = 88.2 kHz
1001 = N/A
1010 = 96.0 kHz
1011 =N/A
1100 = 176.4 kHz
1101 =N/A
1110 = 192.0 kHz
1111 =N/A

0x04

0x05

0x06

RO

[19:0]

****0000

00000000

00000000

CTS Automatic

Cycle Time Stamp (CTS) Automatically Generated
This 20 bit value is used in the receiver with the N value to
regenerate an audio clock. For remaining bits see 0x05 and 0x06.

0x07

0x08

0x09

R/IW

[19:0]

****0000

00000000

00000000

CTS Manual

Cycle Time Stamp (CTS) Manually Entered
This 20 bit value is used in the receiver with the N value to
regenerate an audio clock. For remaining bits see 0x08 and 0x09.

0x0A

R/W

(7]

0*******

CTS Select

CTS Source Select.
0 = CTS Automatic
1 = CTS Manual

[6:4]

*000****

Audio Select

Audio Select

All others invalid

000 =12S

001 = SPDIF

010 =N/A

011 = High Bit Rate (HBR Audio)
100 = N/A

101 = N/A

Reference
source not
found.
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Address Default
Type | Bits Register Name Function Reference
(Main) P Value &
110 =N/A Reference
111 =N/A source not
found.
44.1
44.1.1
Mode Selection for Audio Select Error!
HBR (Audio Select register bits (0x0A[6:4] = 0b011)) Reference
00 = 4 stream, with BPM encoding source not
[3:2] 00** | Audio Mode 01 = 4 stream, no BPM encoding found.
10 = 1 stream, with BPM encoding 44.1.3
11 = 1 stream, no BPM encoding Error!
Reference
source not
found.
MCLK Ratio
The ratio between the audio sampling frequency and the clock
described using N and CTS 441
[1:0] R0 MCLK Ratio 00 = 128xfs
01 = 256xfs
10 = 384xfs
11 =512xfs
Enable or Disable SPDIF receiver
(7] (Qrerenet SPDIF Enable 0 = disable 44,1
1 = Enabled
SPDIF MCLK, I2S SCLK Polarity
(6] - Audio Clock Indicates edge where input data is latched 441
0x0B RIW Polarity 0 = rising edge
1 = falling edge
MCLK Enable
[5] el (atallal MCLK Enable 0 = MCLK internally generated 44,1
Y 8
1 = MCLK is available
[4:1] *#0111* | Fixed Must be set to Default Value
Select source of audio sampling frequency for pixel repeat and
Audio Sampling I12S mode 4
[7] et . 4.4.1
Frequency Select 0 = use sampling frequency from 128 stream
1 = use sampling frequency from 12C register
Channel Status Source of channel status bits when using I2S mode 4
[6] xQrree . 0 = use channel status bits from I2S stream 44,1
Override ) .
1 = use channel status bits from 12C registers
1283 enable for the 4 12S pins.
5 1 2S3 Enable 0 = Disable 4.4.1
0x0C | RIW gy | e | 1283 Enabl Disabled
1 = Enabled
1282 enable for the 4 12S pins.
[4] ekl faelal 1252 Enable 0 = Disabled 44,1
1 = Enabled
12S1 enable for the 4 12S pins.
(3] felakeiad kel 1251 Enable 0 = Disabled 44,1
1 = Enabled
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Address Default
(Main) Type | Bits Value Register Name | Function Reference
1250 enable for the 4 12S pins.
2] il i 12S0 Enable 0 = Disabled 44,1
1 = Enabled
12S Format
00 = Standard I2S mode
[1:0] B0 12S Format 01 = right justified mode 44,1
10 = left justified mode
11 = AES3 direct mode
12S Bit Width
0x0D R/W [4:0] *%11000 | I2S Bit Width For right justified audio only. Default is 24. Not valid for widths 44,1
greater than 24.
[5:3] *000*** gzzfcaecket oL Source of sub packet 0, left channel 4.4.3
0x0E R/W
[2:0] 001 Subpacket 0 R Source of sub packet 0, right channel 4.4.3
Source
[5:3] *010%** gzzfcaecket 1L Source of sub packet 1, left channel 4.4.3
0x0F R/IW
[2:0] 011 Subpacket 1 R Source of sub packet 1, right channel 4.4.3
Source
[5:3] *100*** gzzfcaecket 2L Source of sub packet 2, left channel 4.4.3
0x10 R/W
[2:0] X101 Subpacket 2 R Source of sub packet 2, right channel 4.4.3
Source
[5:3] 10 gngcaecket 3L Source of sub packet 3, left channel 443
0x11 R/W
[2:0] 111 Subpacket 3 R Source of sub packet 3, right channel 443
Source
Audio Sample Word
Audio Sample 0 = Audio sample word represents linear PCM samples
44 %% — M
(7] 0 Word (CS bit 1) 1 = Audio sample word used for other purposes 443
Consumer Use
Should be 0 for HDMI
Consumer Use Bit
[6] (Ve E,ict)l(l);umer Use (CS 0 = Audio sample word represents linear PCM samples 443
1 = Audio sample word used for other purposes
. . Copy Right Bit
0x12 RIW | [5] Qe Eict)}grlght Bit (CS 1 _ Copyright Protected 443
1 = Not Copyright Protected
Additional information for Channel Status Bits
. . 000 = 2 audio channels w/o pre-emphasis
[4:2] 000 * Addmonal. Audio 001 = 2 audio channels with 50/15uS pre-emphasis 4.4.3
Info (CS bits 5-3) .
010 = Fixed
011 = Fixed
Audio Clock Audio Clock Accuracy
[1:0] HEEEOH()() Accuracy (CS bits 00 = level IT - normal accuracy +/-1000 X 10-6 443
29-28) 10 = level III -variable pitch shifted clock
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Address
(Main)

Type

Bits

Default
Value

Register Name

Function

Reference

01 = level I - high accuracy +/-50 X 10-6
11 = Fixed

0x13

R/W

[7:0]

00000000

Category Code (CS
bits 15-8)

Channel Status Category Code

0x14

R/IW

[7:4]

0000****

Source Number (CS
bits 19-16)

Channel Status Source Number

[3:0]

****0000

Word Length (CS
bits 35-32)

Audio Word Length
0000 = Not Specified
0001 = Not Specified
0010 = 16 Bits

0011 = 20 Bits

0100 = 18 Bits

0101 = 22 Bits

0110 = No description
0111 = No description
1000 = 19 Bits

1001 = 23 Bits

1010 = 20 Bits

1011 = 24 Bits

1100 = 17 Bits

1101 = 21 Bits

1110 = No description
1111 = No description

0x15

R/IW

[7:4]

0000****

12S Sampling
Frequency (CS bits
27-24)

Sampling frequency for I2S audio. This information is used by
both the audio Rx and the pixel repetition.
0000 = 44.1 kHz
0001 = Do not use
0010 = 48.0 kHz
0011 =32.0 kHz
0100 = Do not use
0101 = Do not use
0110 = Do not use
0111 = Do not use
1000 = 88.2 kHz
1001 = HBR Audio
1010 = 96.0 kHz
1011 = Do not use
1100 = 176.4 kHz
1101 = Do not use
1110 = 192.0 kHz
1111 = Do not use

[3:0]

****0000

Input ID

Input Video Format

See »Table 16 to »Table 21

0000 = 24 bit RGB 4:4:4 or YCbCr 4:4:4 (separate syncs)

0001 = 16, 20, 24 bit YCbCr 4:2:2 (separate syncs)

0010 = 16, 20, 24 bit YCbCr 4:2:2 (embedded syncs)

0011 = 8, 10, 12 bit YCbCr 4:2:2 (2x pixel clock, separate syncs)
0100 = 8, 10, 12 bit YCbCr 4:2:2 (2x pixel clock, embedded
syncs)

0101 = 12, 15, 16 bit RGB 4:4:4 or YCbCr (DDR with separate
syncs) (0xDO[3:2] must be set to 2’b11)
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Address
(Main)

Type

Bits

Default
Value

Register Name

Function

Reference

0110 = 8,10,12 bit YCbCr 4:2:2 (DDR with separate syncs)
(0xDO0[3:2] must be set to 2’b11)

0111 =8, 10, 12 bit YCbCr 4:2:2 (DDR separate syncs)
(0xDO0[3:2] must be set to 2’b11)

1000 = 8, 10, 12 bit YCbCr 4:2:2 (DDR embedded syncs)
(0xDO0[3:2] must be set to 2’b11)

0x16

R/W

(7]

0*******

Output Format

Output Format
0=14:4:4
1=4:2:2

(6]

*0******

Reserved

Must be set to Default Value

[5:4]

**00****

Color Depth

Color Depth for Input Video Data.
See »Table 16 to »Table 21

00 = invalid

10 =12 bit

01 =10 bit

11 =8 bit

[3:2]

****00**

Input Style

Styles refer to the input pin assignments.
See »Table 16 to »Table 21

00 = Not Valid
01 =style 2

10 = style 1

11 =style 3

(1]

******0*

DDR Input Edge

Video data input edge selection. Defines the first half of pixel
data clocking edge. Used for DDR Input ID 5 and 6 only.

0 = falling edge

1 = rising edge

(0]

*******0

Output Colorspace
for Black Image

Input Color Space Selection

Used for Black Image and Range Clipping
0=RGB

1 =YCbCr

0x17

R/IW

(7]

0*******

Fixed

Must be set to Default Value

(6]

*0******

Vsync Polarity

Case 1: Sync Adjustment Register (0x41[1]) =1
0 = high polarity

1 = low polarity

Case 2: Sync Adjustment Register (0x41[1]) = 0
0 = sync polarity pass through

1 = sync polarity invert

0 = High polarity

1 = Low polarity

(5]

**0*****

Hsync Polarity

HSync polarity for Embedded Sync Decoder and Sync
Adjustment
Case 1: Sync Adjustment Register (0x41[1]) =1
0 = high polarity
1 = low polarity
Case 2: Sync Adjustment Register (0x41[1]) = 0
0 = sync polarity pass through
1 = sync polarity invert
0 = High polarity
1 = Low polarity
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Address
(Main)

Type

Bits

Default
Value

Register Name

Function

Reference

[4:3]

***00***

Reserved @ 00b

Must be set to Default Value

(2]

*****0**

4:2:2 to 4:4:4
Interpolation Style

4:2:2 to 4:4:4 Up Conversion Method
0 = use zero order interpolation
1 = use first order interpolation

(1]

******0*

Aspect Ratio

Aspect ratio of input video.
0 = 4:3 Aspect Ratio
1 = 16:9 Aspect Ratio

(0]

****X’X’X’O

DE Generator
Enable

Enable DE Generator
See registers 0x35 - 0x3A
0 = Disabled

1 = Enabled

0x18

R/W

(7]

0*******

CSC Enable

Color Space Converter Enable
0 = CSC Disabled
1 = CSC Enabled

[6:5]

*10*****

CSC Scaling Factor

Color Space Converter Mode

Sets the fixed point position of the CSC coefficients. Including
the a4, b4, c4, offsets.

00 = +/- 1.0, -4096 - 4095

01 = +/- 2.0, -8192 - 8190

10 = +/- 4.0, -16384 - 16380

11 = +/- 4.0, -16384 - 16380

0x18

0x19

R/W

[12:0]

00110

01100010

Al (CSC)

Color space Converter (CSC) coefficient for equations:

Equatlon 1: CSC Channel A

Out_A— In_ A—+

4096

In BA—2
~ 4096

Equation 2: CSC Channel B

Out_B=|In_ AE
- 4096

In_B-22 4
4096

Equation 3: CSC Channel C

Out_C=|In_ Ag
- 4096

In BE
~ 4096

In

In_C——+B4

In_

A3

oV

4096

B3
4096

C3
4096

C——+C4

2 CSC _ Mode

2 CSC _Mode

ZCSC _Mode

Ox1A

R/W

(5]

**0*****

Coefficient Update

There are 2 methods to update the coefficients.
Method 1:
When Coefficient Update is always 0, the coefficient will be
updated directly.
Method 2:
When Coefficient Update is used, there are 3 steps for updating
a) Set Coefficient Update = 1 to buffer the CSC Coefficients
b) Set the new CSC Coefficients
c) Set Coefficient Updated = 0 to enable the new CSC
Coefficients at the next Vsync rising edge
0 = Update Complete
1 = Allow CSC Update

0x1A

0x1B

R/IW

[12:0]

00100

10101000

A2 (CSC)

See description for registers 0x18 and 0x19

0x1C

R/W

[12:0]

00000

A3 (CSC)

See description for registers 0x18 and 0x19
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Address Default
. Type Bits Register Name Function Reference
(Main) P Value 8
0x1D 00000000
Ox1E 11100 4.3.7
RIW [12:0] A4 (CSC) See description for registers 0x18 and 0x19
Ox1F 10000100
0x20 11100 43,7
R/W [12:0] B1 (CSC) See description for registers 0x18 and 0x19
0x21 10111111
0x22 00100 43,7
RIW [12:0] B2 (CSC) See description for registers 0x18 and 0x19
0x23 10101000
0x24 11110 4.3.7
RIW [12:0] B3 (CSC) See description for registers 0x18 and 0x19
0x25 01110000
0x26 00010 4.3.7
R/W [12:0] B4 (CSC) See description for registers 0x18 and 0x19
0x27 00011110
0x28 00000 4.3.7
RIW [12:0] C1 (CSC) See description for registers 0x18 and 0x19
0x29 00000000
0x2A 00100 4.3.7
RIW [12:0] C2 (CSC) See description for registers 0x18 and 0x19
0x2B 10101000
0x2C 01000 4.3.7
R/IW [12:0] C3 (CSC) See description for registers 0x18 and 0x19
0x2D 00010010
0x2E 11011 4.3.7
RIW [12:0] C4 (CSC) See description for registers 0x18 and 0x19
0x2F 10101100
0x30 00000000 | Hsync Placement
R/W [9:0] (Embedded Sync Embedded Sync Decoder Hsync Placement (In Pixels) 436
0x31 UV Decoder)
0x31 **000000 | Hsync Duration
R/W [9:0] (Embedded Sync Embedded Sync Decoder Hsync Duration (In Pixels) 43.6
0x32 0000**** Decoder)
0x32 ****0000 | Vsync Placement
R/IW [9:0] (Embedded Sync Embedded Sync Decoder Vsync Placement (In Hsyncs) 43,6
0x33 000000 | Decoder)
0x33 Peee00 | Vsynce Duration
R/IW [9:0] (Embedded Sync Embedded Sync Decoder Vsync Duration (In Hsyncs) 43,6
0x34 00000000 | Decoder)
0x35 00000000
H Delay (DE
R/W [9:0] sync Delay ( DE Generation Hsync Delay (In Pixels) 4.3.6
0x36 QO+ Generator)
\% Delay (DE
0x36 RwW | [5:0] | *000000 | VSYReDelay( DE Generation. (In Hsyncs) 436
Generator)
Interlace Offset For DE Generation
Interl ffset (DE
0x37 R/W [7:5] 000*+*** nterlace Offset ( Sets the difference (in hsyncs) in field length between field 0 and 4.3.6
Generator)
field 1
0x37 RIW [11:0] 00000 | Active Width (DE | DE Generation Active Width (In Pixels) 4.3.6
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Address
(Main)

Type

Bits

Default
Value

Register Name

Function

Reference

0x38

0000000*

Generator)

0x39

0x3A

R/IW

[11:0]

00000000

0000****

Active Height (DE
Generator)

DE Generation Active Height (In Lines)

0x3B

R/W

(7]

1*******

Reserved @ 1b

Must be set to Default Value

[6:5]

*00*****

PR Mode

Pixel Repetition Mode Selection. Set to b00 unless non-
standard video is supported.

00 = auto mode
01 = max mode
10 = manual mode
11 = manual mode

[4:3]

***00***

PR PLL Manual

The clock multiplication of the input clock used in pixel

repetition.
00 =x1
01=x2
10 =x4
11 =x4

[2:1]

*****00*

PR Value Manual

User programmed pixel repetition number to send to Rx.

00 =x1
01 =x2
10 = x4
11=x4

(0]

****X’X’X’O

Reserved @ Ob

Must be set to Default Value

0x3C

R/W

[5:0]

**000000

VIC Manual

User programmed VIC to sent to Rx (value defined in

CEAS$61D)

000000 = VIC#0:
000001 = VIC#1:
000010 = VIC#2:
000011 = VIC#3:
000100 = VIC#4:
000101 = VIC#5:
000110 = VIC#6:
000111 = VIC#7:
001000 = VIC#$:
001001 = VIC#9:

001010 = VIC#10:
001011 = VIC#11:
001100 = VIC#12:
001101 = VIC#13:
001110 = VIC#14:
001111 = VIC#15:
010000 = VIC#16:
010001 = VIC#17:
010010 = VIC#18:
010011 = VIC#19:
010100 = VIC#20:
010101 = VIC#21:
010110 = VIC#22:
010111 = VIC#23:
011000 = VIC#24:

VIC Unavailable
VGA (640x480) 4:3
480p-60, 4:3

480p-60, 16:9
720p-60, 16:9
1080i-60, 16:9
480i-60, 2x Clk, 4:3
480i-60, 2x Clk, 16:9
240p-60, 2x Clk, 4:3
240p-60, 2x Clk, 16:9
480i-60, 4x Clk, 4:3
480i-60, 4x Clk, 16:9
240p-60, 8x Clk, 4:3
240p-60, 8x Clk, 16:9
480p-60, 2x Clk, 4:3
480p-60, 2x Clk, 16:9
1080p-60, 16:9
576p-50, 4:3
576p-50, 16:9
720p-50, 16:9
1080i-50, 16:9
576i-50, 2x Clk, 4:3
576i-50, 2x Clk, 16:9
288p-50, 2x Clk, 4:3
288p-50, 2x Clk, 16:9
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Address
(Main)

Type

Bits

Default
Value

Register Name

Function

Reference

011001 = VIC#25:
011010 = VIC#26:
011011 = VIC#27:
011100 = VIC#28:
011101 = VIC#29:
011110 = VIC#30:
011111 = VIC#31:
100000 = VIC#32:
100001 = VIC#33:
100010 = VIC#34:
100011 = VIC#35:
100100 = VIC#36:
100101 = VIC#37:
100110 = VIC#38:
100111 = VIC#39:
101000 = VIC#40:
101001 = VIC#41:

101010 = VIC#42

576i-50, 4x Clk, 4:3
576i-50, 4x Clk, 16:9
288p-50, 8x Clk, 4:3
288p-50, 8x Clk, 16:9
576p-50, 2x CIk, 4:3
576p-50, 2x Clk, 16:9
1080p-50, 16:9
1080p-24, 16:9
1080p-25, 16:9
1080p-30, 16:9
480p-60, 4x Clk, 4:3
480p-60, 4x Clk, 16:9
576p-50, 4x CIk, 4:3
576p-50, 4x Clk, 16:9
1080i-50, Alt Blanking
1080i-100, 16:9
720p-100, 16:9

: 576p-100, 4:3
101011 = VIC#43:
101100 = VIC#44:
101101 = VIC#45:
101110 = VIC#46:
101111 = VIC#47:
110000 = VIC#48:
110001 = VIC#49:
110010 = VIC#50:
110011 = VIC#51:
110100 = VIC#52:
110101 = VIC#53:
110110 = VIC#54:
110111 = VIC#55:
111000 = VIC#56:
111001 = VIC#57:
111010 = VIC#58:
111011 = VIC#59:
111100 = VIC#60:

576p-100, 16:9
576i-100, 4:3
576i-100, 16:9
1080i-120, 16:9
720p-120, 16:9
480p-120, 4:3
480p-120, 16:9
480i-120, 4:3
480i-120, 16:9
576p-200, 4:3
576p-200, 16:9
576i-200, 4:3
576i-200, 16:9
480p-240, 4:3
480p-240, 16:9
480i-240, 4:3
480i-240, 16:9
60+ For Future Use

0x3D

RO

[7:6]

00******

Pixel Repeat to Rx

The actual pixel repetition sent to Rx

00 =x1
01 =x2
10 = x4
11 =x4

[5:0]

**000000

VIC to Rx

VIC sent to HDMI Rx and Used in the AVI InfoFrame Status

(value defined in CEA861D)

000000 = VIC#0: VIC Unavailable
000001 = VIC#1: VGA (640x480) 4:3
000010 = VIC#2: 480p-60, 4:3
000011 = VIC#3: 480p-60, 16:9

000100 = VIC#4:
000101 = VIC#5:

720p-60, 16:9
1080i-60, 16:9

000110 = VIC#6: 480i-60, 2x Clk, 4:3
000111 = VIC#7: 480i-60, 2x CIk, 16:9
001000 = VIC#8: 240p-60, 2x Clk, 4:3
001001 = VIC#9: 240p-60, 2x CIk, 16:9
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T Bi
(Main) ype its

Default
Value

Register Name

Function

Reference

001010 = VIC#10:
001011 = VIC#11:
001100 = VIC#12:
001101 = VIC#13:
001110 = VIC#14:
001111 = VIC#15:
010000 = VIC#16:
010001 = VIC#17:
010010 = VIC#18:
010011 = VIC#19:
010100 = VIC#20:
010101 = VIC#21:
010110 = VIC#22:
010111 = VIC#23:
011000 = VIC#24:

011001 = VIC#25

110100 = VIC#52

480i-60, 4x Clk, 4:3
480i-60, 4x CIk, 16:9
240p-60, 8x Clk, 4:3
240p-60, 8x Clk, 16:9
480p-60, 2x Clk, 4:3
480p-60, 2x Clk, 16:9
1080p-60, 16:9
576p-50, 4:3
576p-50, 16:9
720p-50, 16:9
1080i-50, 16:9
576i-50, 2x CIK, 4:3
576i-50, 2x CIk, 16:9
288p-50, 2x CIK, 4:3
288p-50, 2x Clk, 16:9

: 576i-50, 4x CIk, 4:3
011010 = VIC#26:
011011 = VIC#27:
011100 = VIC#28:
011101 = VIC#29:
011110 = VIC#30:
011111 = VIC#31:
100000 = VIC#32:
100001 = VIC#33:
100010 = VIC#34:
100011 = VIC#35:
100100 = VIC#36:
100101 = VIC#37:
100110 = VIC#38:
100111 = VIC#39:
101000 = VIC#40:
101001 = VIC#41:
101010 = VIC#42:
101011 = VIC#43:
101100 = VIC#44:
101101 = VIC#45:
101110 = VIC#46:
101111 = VIC#47:
110000 = VIC#48:
110001 = VIC#49:
110010 = VIC#50:
110011 = VIC#51:
: 576p-200, 4:3
110101 = VIC#53:
110110 = VIC#54:
110111 = VIC#55:
111000 = VIC#56:
111001 = VIC#57:
111010 = VIC#58:
111011 = VIC#59:
111100 = VIC#60:

576i-50, 4x Clk, 16:9
288p-50, 8x CIk, 4:3
288p-50, 8x CIk, 16:9
576p-50, 2x CIk, 4:3
576p-50, 2x CIk, 16:9
1080p-50, 16:9
1080p-24, 16:9
1080p-25, 16:9
1080p-30, 16:9
480p-60, 4x CIk, 4:3
480p-60, 4x CIk, 16:9
576p-50, 4x Clk, 4:3
576p-50, 4x CIk, 16:9
1080i-50, Alt Blanking
1080i-100, 16:9
720p-100, 16:9
576p-100, 4:3
576p-100, 16:9
576i-100, 4:3
576i-100, 16:9
1080i-120, 16:9
720p-120, 16:9
480p-120, 4:3
480p-120, 16:9
480i-120, 4:3
480i-120, 16:9

576p-200, 16:9
576i-200, 4:3
576i-200, 16:9
480p-240, 4:3
480p-240, 16:9
480i-240, 4:3
480i-240, 16:9

60+ For Future Use

0x3E RO [7:2]

000000**

Actual VIC
Detected

Input VIC Detected (value defined in CEA861D)

000000 = VIC#0: VIC Unavailable
000001 = VIC#1: VGA (640x480) 4:3

Page 147 of 188




PROGRAMMING GUIDE

ADV7513

Address

T Bi
(Main) ype its

Default
Value

Register Name

Function

Reference

000010 = VIC#2:
000011 = VIC#3:
000100 = VIC#4:
000101 = VIC#5:
000110 = VIC#6:
000111 = VIC#7:
001000 = VIC#8:
001001 = VIC#9:

001010 = VIC#10:
001011 = VIC#11:
001100 = VIC#12:
001101 = VIC#13:
001110 = VIC#14:
001111 = VIC#15:
010000 = VIC#16:
010001 = VIC#17:

010010 = VIC#18

010011 = VIC#19:
010100 = VIC#20:
010101 = VIC#21:
010110 = VIC#22:
010111 = VIC#23:
011000 = VIC#24:
011001 = VIC#25:
011010 = VIC#26:
011011 = VIC#27:
011100 = VIC#28:
011101 = VIC#29:
011110 = VIC#30:
011111 = VIC#31:
100000 = VIC#32:
100001 = VIC#33:
100010 = VIC#34:
100011 = VIC#35:
100100 = VIC#36:
100101 = VIC#37:
100110 = VIC#38:
100111 = VIC#39:
101000 = VIC#40:
101001 = VIC#41:
101010 = VIC#42:
101011 = VIC#43:
101100 = VIC#44:
101101 = VIC#45:
101110 = VIC#46:
101111 = VIC#47:
110000 = VIC#48:
110001 = VIC#49:
110010 = VIC#50:
110011 = VIC#51:
110100 = VIC#52:
110101 = VIC#53:
110110 = VIC#54:
110111 = VIC#55:

480p-60, 4:3

480p-60, 16:9
720p-60, 16:9
1080i-60, 16:9
480i-60, 2x CIk, 4:3
480i-60, 2x Clk, 16:9
240p-60, 2x CIk, 4:3
240p-60, 2x CIk, 16:9
480i-60, 4x Clk, 4:3
480i-60, 4x Clk, 16:9
240p-60, 8x CIk, 4:3
240p-60, 8x Clk, 16:9
480p-60, 2x CIk, 4:3
480p-60, 2x CIk, 16:9
1080p-60, 16:9
576p-50, 4:3

: 576p-50, 16:9
720p-50, 16:9
1080i-50, 16:9
576i-50, 2x Clk, 4:3
576i-50, 2x Clk, 16:9
288p-50, 2x Clk, 4:3
288p-50, 2x Clk, 16:9
576i-50, 4x CIk, 4:3
576i-50, 4x Clk, 16:9
288p-50, 8x CIk, 4:3
288p-50, 8x CIk, 16:9
576p-50, 2x Clk, 4:3
576p-50, 2x CIk, 16:9
1080p-50, 16:9
1080p-24, 16:9
1080p-25, 16:9
1080p-30, 16:9
480p-60, 4x CIk, 4:3
480p-60, 4x CIk, 16:9
576p-50, 4x Clk, 4:3
576p-50, 4x CIk, 16:9
1080i-50, Alt Blanking
1080i-100, 16:9
720p-100, 16:9
576p-100, 4:3
576p-100, 16:9
576i-100, 4:3
576i-100, 16:9
1080i-120, 16:9
720p-120, 16:9
480p-120, 4:3
480p-120, 16:9
480i-120, 4:3
480i-120, 16:9
576p-200, 4:3
576p-200, 16:9
576i-200, 4:3
576i-200, 16:9
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Address
(Main)

Type

Bits

Default
Value

Register Name

Function

Reference

111000 = VIC#56: 480p-240, 4:3
111001 = VIC#57: 480p-240, 16:9
111010 = VIC#58: 480i-240, 4:3
111011 = VIC#59: 480i-240, 16:9
111100 = VIC#60: 60+ For Future Use

0x3F

RO

[7:5]

000*****

Auxiliary VIC
Detected

This register is for video input formats that are not inside the
861D table.
000 = Set by Register 0x3E
001 = 240p Not Active
010 = 576i not active
011 = 288p not active
100 = 480i active
101 = 240p active
110 = 576i active
111 = 288p active

[4:3]

***OO***

Progressive Mode
Information

Information about 240p and 288p modes.

Case 1: 240p

01 =262 lines
10 = 263 lines
Case 2: 288p

01 =312 lines
10 = 313 lines
11 =314 lines

0x40

R/W

(7]

0*******

GC Packet Enable

GC Packet Enable
0 = GC Packet Disabled
1 = GC Packet Enabled

(6]

*0******

SPD Packet
Enabled

SPD Packet Enable
0 = Disabled
1 = Enabled

(5]

**0*****

MPEG Packet
Enabled

MPEG Packet Enable
0 = Disabled
1 = enable

(4]

***0****

ACP Packet Enable

ACP Packet Enable
0 = Disabled
1 = Enabled

(3]

****0***

ISRC Packet Enable

ISRC Packet Enable
0 = Disabled
1 = Enabled

(2]

*****0**

GM Packet Enable

GM Packet Enable
0 = Disabled
1 = Enabled

(1]

******0*

Spare Packet 2
Enable

Spare Packet 2 Enable
0 = Disabled
1 = Enabled

(0]

*******0

Spare Packet 1
Enable

Spare Packet 1 Enable
0 = Disabled
1 = Enabled

0x41

R/IW

(6]

*1******

POWER DOWN

Main Power Down
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Address Default
Type | Bits Register Name Function Reference
(Main) P Value 8
0 = all circuits powered up
1 = power down whole chip, except I2C,HPD interrupt,Monitor
Sense interrupt,CEC
0 = Normal Operation
1 =ADV7513 Powered Down
[5] il Vil Fixed Must be set to Default Value
[4] ikl bl Reserved @ 1b Must be set to Default Value
[3:2] QX Fixed Must be set to Default Value
. Enable Sync Adjustment
(1] oo ISEZ:;EI[:@ ustment ) Disabled 433
1 = Enabled
[0] R () Fixed Must be set to Default Value
Polarity for chip pin
[7] | el Powe.r Down 0 = active low 4.7
Polarity L.
1 = active high
State of HDMI sink
[6] xQreee HPD State 0 = Hot Plug Detect state is low 42.1
1 = Hot Plug Detect state is high
state of the monitor connection
onitor Sense State = clock termination not detecte:
[5] Rt Monitor S S 0 = HDMI clock inati d d 4.2.1
0x42 RO 1 = HDMI clock termination detected
[4] bk 6k Fixed
12S Mode Detections
. Shows the number of SCLK periods per
3] oes (oo I;est:ft BitMode 1, pcIK period. 441
0 = 32 bit mode detected
1 = 64 bit mode detected
[2] R (% Fixed
EDID M
0x43 R/W | [7:0] | 01111110 emory The I2C address for EDID memory 41
Address
(7] (il Reserved @ Ob Must be set to Default Value
N CTS Packet Enable
6] *oreons II;InSl;I;Se Packet 0 = Disabled 442
1 = Enabled
Audio Sample Packet Enable
Audi 1
5] *xProes P;ckft Sg‘ﬂ“;glee 0 = Disabled 443
1 = Enabled
0x44 R/W
AVI InfoFrame Enable
4] o0 oo gxﬁzfo}:rame 0 = Disabled 438.1
1 = Enabled
. Audio InfoFrame Enable
3] Hoex oo gr‘::;;’elnfOFrame 0 = Disabled 444
1 = Enabled
[2:1] B0 )* Fixed Must be set to Default Value
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Address Default
Type | Bits Register Name Function Reference
(Main) P Value 8
Packet Memory Read Mode
[0] bk ] Packet Read Mode | 0=Allow user to read from packet memory 4.1
1=Allow HDMI logic to read from packet memory
0x45 R/W [7:0] 01110000 ;?:;iﬁizgry 12¢ I2C address for the packet memory 4.1
0x46 R/W [7:0] 00000000 | Fixed Must be set to Default Value
(7] (il Fixed Must be set to Default Value
(6] xQreeet PaPb Sync For HBR audio this syncs PaPb with sub packet 0. 44.1.3
Audi le 3
[5] OO u. o Sample Indicates when sub packet 3 has invalid data.
Valid
0x47 R/W
x / (4] N Au(.iio Sample 2 Indicates when sub packet 2 has invalid data.
Valid 443
3] oor(pont Audio Sample 1 Indicates when sub packet 1 has invalid data.
Valid
2] ook (et Audio Sample 0 Indicates when sub packet 0 has invalid data.
Valid
(7] (Ve Reserved Must be set to Default Value
. Bit order reverse for input signals.
[6] xQreee K:i:?sinput Bus 0 = Normal Bus Order 43.1
1 =LSB .... MSB Reverse Bus Order
[5] QR Fixed Must be default for proper operation
0x48 R/W
Bit Justfication for YCbCr 4:2:2 modes.
See »Table 16 to »Table 21
(43] xxgeet Video Input 00 = evenly distributed 431
' Justification 01 = right justified
10 = left justified
11 = Invalid
0x49 R/W [7:2] 101010** | Reserved Must be default for proper operation
Auto Checksum Enable 0
Auto Checksum . 4.3.8.1
(7] Proeeetx 0 = Use checksum from registers
Enable . 43.8.2
1 = Use automatically generated checksum 444
AVI Packet Update: Before updating the AVI Packet using 12C
set to '1' to continue sending the current values.
6 *g++eet | AVT Packet Updat 438.1
[6] acket Update 0 = AVI Packet I2C update inactive [ TT7F
Ox4A R/W 1 = AVI Packet I2C update active
Audio InfoFrame Packet Update: Before updating the Audio
Audio InfoFrame InfoFrame Packet using I2C set to '1' to continue sending the
[5] el (atallal Packet Update current values. 444
p 0 = Audio InfoFrame Packet 12C update inactive
1 = Audio InfoFrame Packet 12C update active
[4] X (0t GC Packet Update | GC Packet Update: Before updating the GC Packet using I2C set 423
Rev.B
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Address Default
(Main) Type | Bits Value Register Name | Function Reference
to '1' to continue sending the current values.
0 = GC Packet I2C update inactive
1 = GC Packet 12C update active
Clear Audio Video Mute
(7] Qreeet Clear AV Mute 0 = Clear 4.2.3
1 = Set clear av mute
0x4B R/IW
Set Audio Video Mute
(6] xQreeet Set AV Mute 0 = Clear 4.2.3
1 = Set av mute.
0x4C R/W [7:0] 00000000 | Fixed Must be default for proper operation
0x4D R/IW [7:0] 00000000 | GC Byte 2 Reserved in CEA 861D
0x4E R/W [7:0] 00000000 |GC Byte 3 Reserved in CEA 861D
0x4F R/IW [7:0] 00000000 | GC Byte 4 Reserved in CEA 861D
0x50 R/IW [7:0] 00000000 |GC Byte5 Reserved in CEA 861D
0x51 R/IW [7:0] 00000000 |GC Byte 6 Reserved in CEA 861D
AVI InfoFrame Version of AVI InfoFrame
0x52 R/W 2:0 X010 4.3.8.1
x / (20] Version Should be left defactt | 77T
AVI InfoF
0x53 R/W [4:0] 01101 Lengt}rll orrame Length of packet body, excluding checksum 43.8.1
AVI InfoF
0x54 R/W [7:0] 00000000 nlotrame Checksum for AVI IF. Only used in manual checksum mode.. 4.3.8.1
Checksum
(7] et AVI Byte 1 bit 7 Reserved per HDMI spec. - set to 0 43.8.1
Output format - this should be written when 0x16[7:6] is
written.
Y1Y0 (AVI 00 = RGB
6:5 *QQreet 4.3.8.1
[6:3] InfoFrame) 01=YCbCr4:22 | T
10 = YCbCr 4:4:4
11 = reserved
Active Format Active Format Information Present
[4] X ()0t Information Status |0 = no data 43.8.1
0x55 RIW (AVI InfoFrame) 1 = Active format Information valid
B[1:0]
Bar Information 00 = invalid bar
[3:2] O X 01 = vertical 43.8.1
(AVI InfoFrame) .
10 = horizontal
11 = Both
S[1:0]
Scan Information 00 = no data
. AN, =
[1:0] 00 (AVI InfoFrame) (1)(1) _ ;EZ 4281
11 = None
Colorimetry (AVI C[1:0]
0x56 R/W 7:6 QO+t 4.3.8.1
x / (7:6] InfoFrame) 00=nodata | 7T
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Address Default
. Type Bits Register Name Function Reference
(Main) P Value g
01 =I1TU601
10 =1TU709
11 = Extended Colorimetry Information Valid (Indicated in
register 0x57[6:4])
M[1:0]
Picture Aspect 00 = no data
[5:4] 00+ | Ratio (AVI 01 = 4:3 438.1
InfoFrame) 10 =16:9
11 = None
R[3:0]
Active Format 1000 = Same as Aspect Ratio
[3:0] 0000 Aspect Ratio (AVI | 1001 = 4:3 (center) 43.8.1
InfoFrame) 1010 = 16:9 (center)
1011 = 14:9 (center)
IT Content
(7] oreeeeet [ TTC 0 = None 438.1
1 =IT content available in register bits 0x59[5:4]
E[2:0]
All other values reserved per HDMI 1.4A Specification
000 =xvYCC 601
[6:4] *000*** | EC[2:0] 001 =xvYCC 709 438.1
010 =sYCC601
011 = AdobeYCC601
100 = AdobeRGB
0x57 R/W
RGB Quantization range
00 = default range
[3:2] () * Q[1:0] 01 = limited range 43.8.1
10 = full range
11 = reserved
SCI[1:0]
Non-Uniform 00 = unknown
[1:0] OO Picture Scaling 01 = scaling in Horizontal direction 43.8.1
(AVI InfoFrame) 10 = scaling in Vertical direction
11 = scaling in Both H & V directions
Byte 4 Bit 7 (AVI
0x58 R/W (7] Qe yte 4 Bit 7 ( Reserved per HDMI spec. Set to '0'. 43.8.1
InfoFrame)
YQI1:0]
00 = Limited Range
Byte 5 bit [7:4
0x59 RW | [74] | oo0pes | BYteSbit[7:4] 01 = Full Range 438.1
(AVI InfoFrame)
10 = Reserved
11 = Reserved
Active Line Start Active Line Start
0x5A R/IW [7:0] 00000000 |LSB(AVI This represents the line number of the end of the top horizontal 43.8.1
InfoFrame) bar. If 0, there is no horizontal bar.
Active Line Start Active Line Start
0x5B R/IW [7:0] 00000000 |MSB (AVI This represents the line number of the end of the top horizontal 43.8.1
InfoFrame) bar. If 0, there is no horizontal bar.
0x5C R/W [7:0] 00000000 [ Active Line End Active Line End 43.8.1
Page 153 of 188 Rev.B




PROGRAMMING GUIDE ADV7513
Address Default
. Type Bits Register Name Function Reference
(Main) P Value 8
LSB (AVI This represents the line number of the beginning of a lower
InfoFrame) horizontal bar. If greater than the number of active video lines,
there is no lower horizontal bar.
Active Line End Tﬁ?ﬁ ileflseezftr;ihe line number of the beginning of a lower
Wi
0x5D R/IW [7:0] 00000000 |MSB (AVI . P & g . . 4.3.8.1
horizontal bar. If greater than the number of active video lines,
InfoFrame) . .
there is no lower horizontal bar.
Active Pixel Start Active Pixel Start
0x5E R/W [7:0] 00000000 |LSB(AVI This represents the last pixel in a vertical pillar-bar at the left 43.8.1
InfoFrame) side of the picture. If 0, there is no left bar.
Active Pixel Start Active Pixel Start
0x5F R/IW [7:0] 00000000 |MSB (AVI This represents the last pixel in a vertical pillar-bar at the left 43.8.1
InfoFrame) side of the picture. If 0, there is no left bar.
Active Pixel End T?lfst 1rVee lr)elz)s(iintfle first horizontal pixel in a vertical pillar-bar at
Vi ;
0x60 R'W | [7:0] | 00000000 |LSB(AVI repre . P P 43.8.1
the right side of the picture. If greater than the maximum
InfoFrame) . . . .
number of horizontal pixels, there is no vertical bar.
Active Pixel End Tﬁlcst 1rVee E;:Zilzrﬁle first horizontal pixel in a vertical pillar-bar at
0x61 R/W | [7:0] | 00000000 |MSB (AVI repre . P P 438.1
the right side of the picture. If greater than the maximum
InfoFrame) . . . .
number of horizontal pixels, there is no vertical bar.
Byte 14 (AVI
0x62 R/W [7:0] 00000000 yte 14 ( Reserved per HDMI spec. Set to 0x00. 43.8.1
InfoFrame)
B 15 (AVI
0x63 R/W [7:0] 00000000 yte 15 ( Reserved per HDMI spec. Set to 0x00. 43.8.1
InfoFrame)
B 16 (AVI
0x64 R/W [7:0] 00000000 yte 16 ( Reserved per HDMI spec. Set to 0x00. 4.3.8.1
InfoFrame)
B 17 (AVI
0x65 R/W [7:0] 00000000 yte 17( Reserved per HDMI spec. Set to 0x00. 43.8.1
InfoFrame)
B 18 (AVI
0x66 R/W [7:0] 00000000 yte 18 ( Reserved per HDMI spec. Set to 0x00. 4.3.8.1
InfoFrame)
B 19 (AVI
0x67 R/W [7:0] 00000000 yte 19 ( Reserved per HDMI spec. Set to 0x00. 43.8.1
InfoFrame)
Byte 20 (AVI
0x68 R/W [7:0] 00000000 yte 20 ( Reserved per HDMI spec. Set to 0x00. 4.3.8.1
InfoFrame)
Byte 21 (AVI
0x69 R/W [7:0] 00000000 yte 21 ( Reserved per HDMI spec. Set to 0x00. 43.8.1
InfoFrame)
Byte 22 (AVI
0x6A R/W [7:0] 00000000 yte 22 ( Reserved per HDMI spec. Set to 0x00. 43.8.1
InfoFrame)
0x6B R/IW [7:0] 00000000 Byte 23 (AVI Reserved per HDMI spec. Set to 0x00. 4.3.8.1
InfoFrame)
Byte 24 (AVI
0x6C R/W [7:0] 00000000 yte 24 ( Reserved per HDMI spec. Set to 0x00. 43.8.1
InfoFrame)
0x6D R/W [7:0] 00000000 | Byte 25 (AVI Reserved per HDMI spec. Set to 0x00. 43.8.1
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Address Default
(Main) Type | Bits Value Register Name | Function Reference
InfoFrame)
Byte 26 (AVI
0x6E R/W [7:0] 00000000 Ir?ft(fFrar(ne) Reserved per HDMI spec. Set to 0x00. 43.8.1
Byte 27 (AVI
0x6F R/IW [7:0] 00000000 Ir?ft(fFrar(ne) Reserved per HDMI spec. Set to 0x00. 43.8.1
Audio InfoFrame Version of Audio InfoFrame
0x70 R/W 2:0 001
x / (20] Version Set to 001 as defined in CEA861
Audio InfoF
0x71 R/W [4:0] ***01010 L:nglfh plotrame Length of packet body, excluding checksum
0x72 RIW (7] 00000000 Audio InfoFrame Checksum for AVI InfoFrame packet. Only used in manual
Checksum checksum mode.
[7:4] 0000+ Coding Type Coding Type
’ (Audio InfoFrame) | Set to 0 according to HDMI Specification 1.4a
Byte 1 bit 3 (Audi
[3] e Vsl IthjFra;e)( U9 Bixed per HDMI spec. Set to 0.
Channel Count
0x73 RIW 000 = Refer to Stream Header
001 = 2 channels
010 = 3 channels
CC (Audi
0] | w000 | fo(Fr;lml:) 011 = 4 channels
100 = 5 channels
101 = 6 channels
110 = 7 channels
111 = 8 channels
Byte 2 bit [7:5] .
7:5 00Q***+* Fixed HDMI . Setto 0. 444
(73] (Audio InfoFrame) xed per spec.Setto0. | 444
Sampling
0x74 R/W [4:2] **#*000%* | Frequency (Audio | Audio sampling frequency. Should be 0, except for SACD. 444
InfoFrame)
Sample Size (Audio
1.0 00 tto 0 444
(1:0] InfoFrame) Setto0 | 44l
Byte 3 (Audi
0x75 RW | [7:0] | ooooooo |BYe3 (Audio Set to 0 444
InfoFrame)
0x76 R/W [7:0] 00000000 Speaker Mapping CA[7:0] Speaker mapping or placement for up to 2 channels. 444
(Audio InfoFrame) | — ¢ T oRTe BT TR o o
DM_INH (Audi
(7] Qrrreee: In fo%rameg udio Down-mix Inhibit 4.4.4
LSV[3:0]-Audio Level Shift Values With Attenuation
Information
0000 = 0dB attenuation
0x77 R/W 0001 = 1dB attenuation
[6:3] *0000* iﬁgfl:rsahnllfet})(Audm 0010 = 2dB attenuation 44.4
0011 = 3dB attenuation
0100 = 4dB attenuation
0101 = 5dB attenuation
0110 = 6dB attenuation
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Address Default
Type | Bits Register Name | Function Reference
(Main) P Value 8
0111 = 7dB attenuation
1000 = 8dB attenuation
1001 = 9dB attenuation
1010 = 10dB attenuation
1011 = 11dB attenuation
1100 = 12dB attenuation
1101 = 13dB attenuation
1110 = 14dB attenuation
1111 = 15dB attenuation
[2] XXt | Byte 5 bit [2] Fixed per HDMI spec 444
Set to 0b0,ow Frequency Effect Playback Level
00 = No information
[1:0] w00t | LEEPBL[1:0] 01 = 0 dB playback 4.4.4
10 = +10 dB playback
11 = Reserved
0x78 RW | [70] | ooooooop |BYte© (Audio Reserved per HDMI spec. Set to '0x00' 444
InfoFrame)
0x79 RW | [70] | ooooooop |BYte7 (Audio Reserved per HDMI spec. Set to '0x00' 444
InfoFrame)
0x7A RW | [70] | ooooooop |BYte 8 (Audio Reserved per HDMI spec. Set to '0x00' 444
InfoFrame)
0x7B RW | [7:0] | oooooooo |BYte? (Audio Reserved per HDMI spec. Set to '0x00' 444
InfoFrame)
0x7C RW | [70] | ooooooop |BYte 10 (Audio Reserved per HDMI spec. Set to '0x00' 444
InfoFrame)
CEC Wake Up Code Interrupt Enable
Wake Up Enable interrupt detecting Wake Up Opcodelin CEC message 485
[7] 0¥+t | Opcodellnterrupt 49
Enable 0 = Interrupt Disabled
1 = Interrupt Enabled
CEC Wake Up Code Interrupt Enable
Wake Up Enable interrupt detecting Wake Up Opcode2in CEC message 485
[6] *Oreet | Opcode2lnterrupt 49
Enable 0 = Interrupt Disabled
1 = Interrupt Enabled
0x92. RIW CEC Wake Up Code Interrupt Enable
Wake Up Enable interrupt detecting Wake Up Opcode3in CEC message 485
[5] #*Qr+exx | Opcode3Interrupt 49
Enable 0 = Interrupt Disabled
1 = Interrupt Enabled
CEC Wake Up Code Interrupt Enable
Wake Up Enable interrupt detecting Wake Up Opcode4in CEC message 485
[4] 0+ | Opcodedlnterrupt 49
Enable 0 = Interrupt Disabled
1 = Interrupt Enabled
3] SO Wake Up CEC Wake Up Code Interrupt Enable 485
OpcodeSInterrupt | Enable interrupt detecting Wake Up Opcode5in CEC message 4.9
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Address Default
Type | Bits Register Name | Function Reference
(Main) P Value 8
Enable
0 = Interrupt Disabled
1 = Interrupt Enabled
CEC Wake Up Code Interrupt Enable
Wake Up Enable interrupt detecting Wake Up Opcode6in CEC message 485
[2] 6%+ | Opcode6lnterrupt 49
Enable 0 = Interrupt Disabled
1 = Interrupt Enabled
CEC Wake Up Code Interrupt Enable
Wake Up Enable interrupt detecting Wake Up Opcode7in CEC message
265 ()6 -4-'-8-'-5
[1] 0 Opcode7Interrupt 49
Enable 0 = Interrupt Disabled
1 = Interrupt Enabled
CEC Wake Up Code Interrupt Enable
Wake Up Enable interrupt detecting Wake Up Opcode8in CEC message 485
[0] Bttt | Opcode8lnterrupt 49
Enable 0 = Interrupt Disabled
1 = Interrupt Enabled
CEC Wake Up Code Interrupt
Interrupt detecting Wake Up Opcode8in CEC message
[7] R ikkhais Wake Up 4.85
Opcodellnterrupt 0= No Interrupt Detected
1 = Interrupt Detected
CEC Wake Up Code Interrupt
Enable interrupt detecting Wake Up Opcode7in CEC message
[6] *(PHEHEHE Wake Up 4.8.5
Opcode2Interrupt 0= No Interrupt Detected 42
1 = Interrupt Detected
CEC Wake Up Code Interrupt Enable
5l I Wake Up Interrupt detecting Wake Up Opcode6in CEC message 485
Opcode3Interrupt 0= No Interrupt Detected 42
1 = Interrupt Detected
0x93 R/IW
CEC Wake Up Code Interrupt
" — Wake Up Interrupt detecting Wake Up Opcode5in CEC message 485
OpcodedInterrupt 0= No Interrupt Detected 42
1 = Interrupt Detected
CEC Wake Up Code Interrupt
Interrupt detecting Wake Up Opcode4in CEC message
[3] Rk Pk Wake Up P 8 PP § 4.8.5
OpcodeSinterrupt 0= No Interrupt Detected 42
1 = Interrupt Detected
CEC Wake Up Code Interrupt
Interrupt detecting Wake Up Opcode3in CEC message
[2] R Pk Wake Up P § PP 8 4.8.5
Opcodetlnterrupt 0= No Interrupt Detected 49
1 = Interrupt Detected
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Address Default
(Main) Type | Bits Value Register Name | Function Reference
CEC Wake Up Code Interrupt
Interrupt detecting Wake Up Opcode2in CEC message
[1] Rk Pk Wa‘kedUp 485
Opcode?Interrupt 0= No Interrupt Detected 42
1 = Interrupt Detected
CEC Wake Up Code Interrupt
o ceenenng Wake Up Interrupt detecting Wake Up Opcodelin CEC message 485
Opcode8Interrupt 0= No Interrupt Detected 42
1 = Interrupt Detected
HPD Interrupt Enable
[7] et Erll’;l))llenterrupt 0 = interrupt disabled 4;2;1
1 = interrupt enabled
Monitor Sense Monitor Sense Interrupt Enable
[6] xPeeeee Interrunt Enable 0 = interrupt disabled 42.1
P 1 = interrupt enabled
Vsync Interrupt Enable
[5] el (sl ;/rzgi:elnterrupt 0 = interrupt disabled 49
1 = interrupt enabled
. Audio FIFO Full Interrupt Enable
0x94 R/IW [4] il Vialaiat ﬁ:ij;l(_)ul;){(FEOn :glllel 0 = interrupt disabled 4;4;1
1 = interrupt enabled
(3] il Vil Fixed Must be set to Default Value
EDID Ready Interrupt Enable
2] | wweesgee  |EDIDReady 0 < interrupt disabled 42
2] Interrupt Enable ~ interrupt disabie 4.9
1 = interrupt enabled
HDCP HDCP Authenticated Interrupt Enable
P 46
[1] R (X Authenticated 0 = interrupt disabled 49
Interrupt Enable 1 = interrupt enabled
[0] R () Fixed Must be set to Default Value
DDC Controller DDC Controller Error Interrupt Enable 428
[7] Ox+++xx | Error Interrupt 0 = interrupt disabled 4 9
Enable 1 = interrupt enabled
BKSV Flag Interrupt Enable
[6] h(Ulaaieiat ntiXuFl:%nable 0 = interrupt disabled ig
P 1 = interrupt enabled
CEC Tx Ready Interrupt Enable
[5] el Ve Eiall{j:dy Interrupt 0 = interrupt disabled 4;8;2
0x95 R/'W 1 = interrupt enabled
Tx Arbitration Lost CE(.J Tx Arbltrfmon Lost Interrupt Enable 482
[4] il Vel Interrunt Enable 0 = interrupt disabled 49
P 1 = interrupt enabled
Tx Retry Timeout CE(.J Tx Retry Tlmeout Interrupt Enable 482
(3] il Vil Interrunt Enable 0 = interrupt disabled 49
P 1 = interrupt enabled
[2] flakaiatal (el Rx Ready 3 CEC Rx Ready 3 Interrupt Enable 483
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(Main) P Value 8
Interrupt Enable 0 = interrupt disabled 49
1 = interrupt enabled
Rx Ready 2 CE(.: Rx ReadY.Z Interrupt Enable 483
[1] R (X Interrut Enable 0 = interrupt disabled 49
P 1 = interrupt enabled
Rx Ready 1 CE(.J Rx ReadY.I Interrupt Enable 483
[0] HOEEOE() Interrunt Enable 0 = interrupt disabled 49
u .
P 1 = interrupt enabled
HPD Interrupt 421
7 nterrupt = no interrupt detecte
7] otoeoeet | HPD | p 0 i pt detected o
1 = interrupt detected
. Monitor Sense Interrupt
[6] *Heree i\;ll?erilrtortSense 0 = no interrupt detected 42.1
u
P 1 = interrupt detected
Vsync Interrupt
[5] el Vil Vsync Interrupt 0 = no interrupt detected 49
Y p P
1 = interrupt detected
Audio FIFO Full Interrupt
Audio FIFO Full 44.1
0x96 R/W [4] BV Inlierli) R OFu 0 = no interrupt detected s
u .
P 1 = interrupt detected
[3] B (pHex Fixed Must be set to Default Value
EDID Ready Interrupt
EDID Read 4.5
[2] HOEX )0k Interr ia Y 0 = no interrupt detected 49
u .
P 1 = interrupt detected
HDCP Authenticated
[1] HEEEk () HDCP . 0 = no interrupt detected 46
Authenticated p 49
u .
1 = interrupt detected
[0] HOEEEE() Fixed @ Ob Reserved 4.9
DDC Controller DDC Controller Error Interrupt 428
(7] Qroreeet Error Interrunt 0 = no interrupt detected 49
P 1 = interrupt detected
BKSV Flag Interrupt
[6] *reee Eﬁ:r\f* Flfg 0 = no interrupt detected ig
u .
P 1 = interrupt detected
CEC Tx Ready Interrupt 482
[5] *Qreett | Tx Ready Interrupt |0 = no interrupt detected 49
0x97 RIW 1 = interrupt detected
EC Tx Arbitration Lost int t
Tx Arbitration Lost CEC X rortration Lostiterrup 4.8.2
(4] il Vil Interrupt 0 = no interrupt detected 49
u .
P 1 = interrupt detected
. CEC Tx Retry Timeout interrupt
Tx Retry T t 4.8.2
[3] el Vil Ili(teri I’Yt tmeou 0 = no interrupt detected s
u .
P 1 = interrupt detected
2] ook (ot Rx Ready 3 CEC Rx Ready 3 Interrupt 4.8.2
Interrupt 1 = interrupt detected for rx buffer 3 4.9
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0 = no interrupt detected for buffer 3
1 = interrupt detected for buffer 3
0 = no interrupt detected for buffer 3
CEC Rx Ready 2 Interrupt
1 = interrupt detected for buffer 2
Rx Ready 2 4.8.2
[1] HOOEH () Interii { 0 = no interrupt detected for buffer 2 4 9
P 1 = interrupt detected for buffer 2
0 = no interrupt detected for buffer 2
CEC Rx Ready 1 Interrupt
1 = interrupt detected for rx buffer 1
Rx Ready 1 4.8.2
[0] HHOEEEA () Interi?l 1’ 0 = no interrupt detected for buffer 1 49
P 1 = interrupt detected for buffer 1
0 = no interrupt detected for buffer 1
0x98 R/W [7:0] 00001011 | Fixed Must be set to 0x03 for proper operation
0x99 R/W [7:0] 00000010 | Fixed Must be set to Default Value
0x9A R/IW [7:1] 0000000* | Fixed Must be set to 0b1110000
0x9B R/W [5:0] **011000 | Fixed Must be set to Default Value
0x9C R/W [7:0] 01011010 | Fixed Must be set to 0x30 for proper operation
: 1xe ust be set to Detault Value
[7:4] 0110**** | Fixed Must b Default Val
Input Video CLK Divide
. 00 = Input Clock not Divided
Input Pixel Clock
0x9D R/W [3:2] 00> I;IiI\):de et iloc 01 = Input Clock Divided by 2
10 = Input Clock Divided by 4
11 = Invalid Setting
[1:0] %00 | Fixed Must be set to 1 for proper operation
PLL Lock Status
[4] X ()0t PLL Lock Status 0 = PLL Not Locked 42.8
0x9E RO 1 = PLL Locked
: ixe
[3:0] 040000 | Fixed
0x9F R/W [7:0] 00000000 | Fixed Must be set to Default Value
0xA0 RO [7:0] 00000000 | Fixed
(7] (Ve Fixed Must be set to Default Value
Monitor Sense Monitor Sense Power Down 4.2.1
(6] xQreeet Power Down 0 = Monitor Sense monitoring enabled 4.7
\ A
1 = Monitor Sense monitoring disabled 49
Channel 0 Power Down
Channel 0 Power
% (P66 —
0xA1 rw | Pl 0 Down 0 = power up 424
1 = power down
Channel 1 Power Down
(4] - gl;an;lel 1 Power 0 = power up 424
\
1 = power down
3] ookt Channel 2 Power Channel 2 Power Down 424
Down 0 = power up
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(Main) P Value 8
1 = power down
. Clock Driver Power Down
2] - Clock Driver Power 0 = power up 424
Down
1 = power down
0xA2 R/W [7:0] 10000000 | Fixed Must be set to 0xA4 for proper operation
0xA3 R/W [7:0] 10000000 | Fixed Must be set to 0xA4 for proper operation
0xA4 R/W [7:1] 0000100* | Fixed Must be set to Default Value
0xA5 R/W [7:1] 0000010* | Fixed Must be set to Default Value
0xA6 R/W [7:0] 00000000 | Fixed Must be set to Default Value
0xA7 R/IW [7:0] 00000000 | Fixed Must be set to Default Value
0xA8 R/IW [7:0] 00000000 | Fixed Must be set to Default Value
0xA9 R/IW [7:1] 0000000* | Fixed Must be set to Default Value
0xAA R/W [7:0] 00000000 | Fixed Must be set to Default Value
0xAB R/W [7:3] 01000*** | Fixed Must be set to Default Value
0xAC RO [7:0] 00000000 | Fixed
0XAD RO [7:0] | 00000000 |Fixed
0XAE RO | [7:5] | 010%** |Fixed
Enable HDCP
(7] et HDCP Enable 0 = HDCP Disabled 4.6
1 = HDCP Encryption Enabled
[6:5] *QQHeeex Fixed Must be set to Default Value
Enable HDCP Frame Encryption
(4] et Frame Encryption |0 = Current Frame NOT HDCP Encrypted 4.6
OxAF R/W 1 = Current Frame HDCP Encrypted
[3:2] BEH01H* | Fixed Must be set to Default Value
HDMI Mode
HDMI/DVI Mod
(1] R P / %€ 10 = DVI Mode 422
1 = HDMI Mode
[0] HOEEOE () Fixed Must be set to Default Value
Byte 0 of An or
0xB0 RO [7:0] 00000000 AKSV Byte 0 Byte 0 of An or AKSV Byte 0 4.6
Byte 1 of An or
0xB1 RO [7:0] 00000000 AKSV Byte 1 Byte 1 of An or AKSV Byte 1 4.6
Byte 2 of An or
0xB2 RO [7:0] 00000000 AKSV Byte 2 Byte 2 of An or AKSV Byte 2 4.6
Byte 3 of An or
0xB3 RO [7:0] 00000000 AKSV Byte 3 Byte 3 of An or AKSV Byte 3 4.6
Byte 4 of An or
0xB4 RO [7:0] 00000000 AKSV Byte 4 Byte 4 of An or AKSV Byte 4 4.6
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0xB5 RO [7:0] 00000000 | Byte 5 of An byte 5 of An 4.6
0xB6 RO [7:0] 00000000 | Byte 6 of An byte 6 of An 4.6
0xB7 RO [7:0] 00000000 | Byte 7 of An byte 7 of An 4.6
(7] et Fixed
. A/V content is being encrypted at present.
6] sgrennes [HDCP Encryption 0 Encrypted 46
Status
1 = A/V Encrypted
0xB8 RO
[5] o (PEHk Fixed
HDCP key reading error.
[4] x| Key Read Error 0 = Read HDCP Keys Correctly 4.6
1 = Errors Encountered Reading HDCP Keys
0xB9 R/W [7:0] 00000000 | Fixed Must be set to Default Value
Programmable delay for input video clock. Default is 0 for no
delay.
000 = -1.2ns
001 = -0.8ns
010 = -0.4ns
. 4% %
[7:5] 000 Clock Delay 011 = no delay 4.3.1
100 = 0.4ns
101 = 0.8ns
110 = 1.2ns
111 = 1.6ns
Internal EEPROM is used. This would turn on the on-chip
0xBA R/W (4] ook ok Internal/External | pullup resistor for MCL and MDA.
HDCP EEPROM 0 = external EEPROM
1 = internal EEPROM
(3] il Vil Fixed Must be set to Default Value
Show AKSV in registers 0xB0 to 0xB4, Check Ri' before and
- . after update, Must be set to Default
(21 0 Display AKSV 0 = Don't Show AKSV 46
1 = Show AKSV in 0xBO - 0xB4
Ri Two Point Check. Check Ri' before and after update.
[1] 0Nk () Ri Two Point Check [ 0 = HDCP R; standard 4.6
1 = enable HDCP Ri two point check
0xBB R/IW [7:0] 00000000 | Fixed Must be set to Default Value
0xBC RO [7:0] | 00000000 |Fixed
0xBD RO [7:0] | 00000000 |Fixed
HDCP related register [7] Reserved, [6] Repeater, [5] BKSV
0xBE RO [7:0] 00000000 [BCAPS FIFO ready, [4] Fast DDC Bus, [3:2] Reserved, [1] HDCP 1.1 4.6
Features, [0] Fast Re-Authentication.
0xBF RO [7:0] 00000000 | BKSV Byte 0 Bksv read from Rx by the DDC Controller 4.6
0xCO0 RO [7:0] 00000000 | BKSV Byte 1 Bksv read from Rx by the DDC Controller 4.6
0xCl1 RO [7:0] 00000000 | BKSV Byte 2 Bksv read from Rx by the DDC Controller 4.6
Rev.B
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0xC2 RO [7:0] 00000000 | BKSV Byte 3 Bksv read from Rx by the DDC Controller 4.6
0xC3 RO [7:0] 00000000 | BKSV Byte 4 Bksv read from Rx by the DDC Controller 4.6
0xC4 R/W [7:0] 00000000 | EDID Segment Sets the E-DDC segment used by the EDID Fetch routine. 45
0xC5 R/W [7:0] 00000000 | Fixed
0xC6 RO [7:0] 00000000 | Fixed
R/W (7] Qrexreet Fixed Must be set to Default Value
0xC7
RO [6:0] *0000000 |BKSV Count BKSVs Available in Sink's BKSV FIFO 4.6
DDC Controller Error
[7:4] 0000**** EDE; Controller Error code report when the DDC Controller Error Interrupt 4;2;8
0xC8 RO register 0x97[7] = 1
(30] 0000 DDC Controller DDC Controller State 428
’ State State of the controller used for HDCP debug purposes 4.6
Rereads current segment if toggled from 0 to 1
[4] X ()0t EDID Reread 0 = disable 45
0xC9 R/W 1= enable
(30] w0011 | EDID Tries Max1mum. number of times that the EDID read will be 45
attempted if unsuccessful.
0xCA RO [7:0] 00000000 HDCP BSTATUS information for HDCP [15:8] 4.6
’ BSTATUS[15:8] ’
0xCB RO [7:0] 00000000 HDCP BSTATUS information for HDCP [7:0] 4.6
: BSTATUS[7:0] :
0xCC RO | [20] | ***000 |Fixed
0xCD R/W [7:4] 0000*** [ Fixed Must be set to Default Value
0xCE R/W [7:0] 00000001 | Fixed Must be set to Default Value
0xCF R/W [7:0] 00000100 | Fixed Must be set to Default Value
Enable DDR Enable DDR Negative Edge Clock Delay Adjust
(7] (Qrerenet Negative Edge CLK | 0 = Disable DDR Negative Edge CLK Delay 43.1
Delay 1 = Enable DDR Negative Edge CLK Delay
Delay Adjust for the Input Video CLK Negative Edge for DDR
Capture
Should be set to 0b011 for No Delay
000 = -1200 ps
. 001 = -800 ps
DDR Negative Edge
[6:4] 11t 010 = -400 ps 4.3.1
0xDO0 R/IW CLK Delay 011 = no delay
100 = 400 ps
101 = 800 ps
110 = 1200 ps
111 = Invert CLK
Case 1: Input ID register bits (0x15[3:0] = 5,6,7,8
Must be 0b11
. ok () ()
[3:2] 00 Sync Pulse Select Case 2: For input ID 1, 2, 3, 4 with 1X clock (See the Input Data 431
Clock section, number 0). Can be set to any value.
Rev.B
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Case 3: For 2X or 4X input clock (See Input Data Clock section)
with ID 1, 2, 3, 4. 1X generated clock synchronizes with.
00 =DE
01 = Hsync
10 = Vsync
11 = no sync pulse
Timine Generation Timing Generation Sequence
1] b0 )t 8 0 = sync adjustment then DE generation 43.6
Sequence . .
1 = DE generation then sync adjustment
[0] HOEEOE () Fixed Must be set to Default Value
0xD1 R/W [7:0] 11111111 | Fixed Must be set to Default Value
0xD2 R/W [7:0] 10000000 | Fixed Must be set to Default Value
0xD3 R/W [7:0] 10000000 | Fixed Must be set to Default Value
0xD4 R/W [7:0] 10000000 | Fixed Must be set to Default Value
[7:4] 0000*** | Fixed Must be set to Default Value
High Refresh Rate Video for VIC Detection
. 00 = normal refresh rate
3:2] | *00% silizoRefr eshRate | 01 ¢ refresh rate 433
10 = 4x refresh rate
11 = not valid
0xD5 R/W
YCbCr Code Shift
[1] HOEEEX ()% YCbCr Code Shift | 0 = Code Shift Disabled 437
1 = Code Shift Enabled
Black Image
[0] HHOEEEH() Black Image 0 = Black Image Disabled 437
1 = Black Image Enabled
HPD Control
00 = HPD is from both HPD pin or CDC HPD
[7:6] QQXerex HPD Control 01 = HPD is from CDC HPD 42.1
10 = HPD is from HPD pin
11 = HPD is always high
[5] et | Fixed Must be default for proper operation,
0xD6 R/W Soft TMDS Clock Turn On
TMDS CLK Soft
[4] il Vil Turn On © 0 = Soft Turn On Disabled 424
1 = Soft Turn On Enabled
[3:1] 000* [ Fixed Must be set to Default Value
. . Audio and Video Input Gating
[0] HOEEEEA() Audio anq Video 0 = video input and clock not gated
Input Gating . .
1 = video input and clock gated
0xD7 00000000 4.3.6
RIW [9:0] Hsyne Ple_icernent Hsync Front Porch (In Pixels)
0xD8 oo#+o+x | (Sync Adjustment)
0xD8 **000000 : 4.3.6
R/W [9:0] Hsync Dl.Jratlon Hsync Duration (In Pixels)
0xD9 0000+ | (Sync Adjustment)
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0xD9 0000 4.3.6
R/W [9:0] Vsync Ple?cernent Vsync Front Porch (In Hsyncs)
0xDA 000000** | (Sync Adjustment)
0xDA 00 ; 4.3.6
R/W [9:0] Vsync Dl?ratlon Vsync Duration (In Hsyncs)
Offset (Sync Offset for Sync Adjustment Vsync Placement
. ok k
0xDC RIW [7:5] 000 Adjustment) Used only with interlaced formats (In Hsyncs) 436
0xDC 00000
R/W [8:0] Fixed Must be default for proper operation.
0xDD 0000****
[7:4] 0001**** | Fixed Must be set to Default for proper operation
TMDS Clock Inversion
0xDE R/W 3] ek (o ?nhfgig“k 0 = Normal TMDS Clock 424
1 = Inverted TMDS Clock
[2:1] %000 | Fixed Must be set to Default for proper operation
0xDF R/W [7:0] 00000000 | Fixed Must be set to Default Value
0xEO R/W [7:0] 10000000 | Fixed Must be set to 0xDO for proper operation
CECID
0xE1 R/IW [7:0] 01111000 |CEC Map Address 12C address for CEC 12C control map 4.1
[3:1] *6000* [ Fixed Must be set to Default Value
) CEC Power Down
0xE2 R/W ;
(0] st | CEC Power Down Powe.r down CEC logic and reset CEC I2C map 485
0 = disabled
1 = enabled
0xE3 R/W [7:1] 0000000* | Fixed Must be set to Default Value
0xE4 R/W [7:2] 011000** | Fixed Must be set to Default Value
0xF5 RO | [7:0] | 01110101 |ChipID High Byte | Chip ID High Byte
0xF6 RO [7:0] 00010001 | Chip ID Low Byte | Chip ID Low Byte
0xF7 RO [7:4] 00000000 | Reserved
0xF9 R/W [7:0] 01111100 | Fixed Must be set to 0x00 for proper operation 429
Hsync Placement This is the MSB for Hsync Placment of Embedded Sync
[7:5] | 000*** |MSB (Embedded ' TSy ¥ 436
. Decoding. See Register 0x35([7:0].
Sync Decoding)
OxEA RIW Hsync Placement This is the MSB for Hsync Placment of Sync Adjustment. See
[4:2] #0000 | MSB (Sync , 43.6
. Register 0xD7[7:0].
Adjustment)
[1:0] HOEEE() () Fixed Must be default for proper operation. 4.3.6
Hsync Delay MSB . .
4 4 % % .
(7] 0 (DE Generation) MSB for Hsync delay of DE generation. See Register 0x35[7:0] 43.6
OXFB R/W Vs
ync Delay . . .
(6] +00*+ | MSB(DE MSB for Vsync delay of DE generation. See Register bits 436
) 0x36[5:0]
Generation)
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(4]

***0****

Width MSB (DE
Generation)

MSB for DE width of DE generation. See Register bits 0x37[4:0]

(3]

****0***

Height MSB (DE
Generation)

MSB for height of DE generation. See Register bits 0x39[7:0]

[2:1]

*****00*

Low Refresh Rate
(VIC Detection)

Low Refresh Rate indicates if input video VS refresh rate if it is
less than 50Hz
00 = not low refresh rate
01=24Hz
10 =25Hz
11 =30Hz

0xFC

R/W

[7:6]

OO***X’**

Ri Checking
Frequency

Ri Checking Frequency
00 = 128 frames

01 = 64 frames

10 = 32 frames

11 = 16 frames

4.6

[5:3]

**000***

Ri Checking
Position Delay

Ri Checking Position Delay in Units of Hsync
0 = no delay

1 = 8 Hsyncs

2 =16 Hsyncs

3 =32 Hsyncs

4 = 64 Hsyncs

5 =128 Hsyncs

6 = 256 Hsyncs

7 =512 Hsycns

4.6

[2:0]

*****000

BCAPS Read Delay

Delay Between Reading of BKSV and BCAPs
000 = no delay

001 = 1ms

010 =2ms

011 =5ms

100 = 10ms

101 = 25ms

110 = 50ms

111 = 100ms

4.6

0xFD

R/IW

[7:5]

000*****

An Write Delay

Delay Between Reading of BCAPS and Writing of An
000 = no delay

001 = 1ms

010 = 2ms

011 = 5ms

100 = 10ms

101 = 25ms

110 = 50ms

111 = 100ms

4.6

[4:2]

***000**

AKSV Write Delay

Delay Between Writing of An and Writing of AKSV
000 = no delay

001 = Ims

010 =2ms

011 = 5ms

100 = 10ms

101 = 25ms

110 = 50ms

4.6
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111 = 100ms

0xFE RIW | [7:5]

000*****

HDCP Start Delay

Delay Between Setting Enable HDCP Register 0OxAF[7] = 1 and
Reading of BKSV

000 = no delay

001 = 1ms

010 = 2ms

011 = 5ms

100 = 10ms

101 = 25ms

110 = 50ms

111 = 100ms

4.6
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Table 90 Packetmemory
Address
(Packet Type | Bits Default Register Name Function Reference
W) Value
0x00 R/W | [7:0] | 00000000 SPD Header Byte 0 4.2.5
0x01 R/W | [7:0] | 00000000 SPD Header Byte 1 4.2.5
0x02 R/W | [7:0] | 00000000 SPD Header Byte 2 4.2.5
0x03 R/W | [7:0] | 00000000 SPD Packet Byte 0 4.2.5
0x04 R/W | [7:0] | 00000000 SPD Packet Byte 1 4.2.5
0x05 R/W | [7:0] | 00000000 SPD Packet Byte 2 4.2.5
0x06 R/W | [7:0] | 00000000 SPD Packet Byte 3 4.2.5
0x07 R/W | [7:0] | 00000000 SPD Packet Byte 4 4.2.5
0x08 R/W | [7:0] | 00000000 SPD Packet Byte 5 4.2.5
0x09 R/W | [7:0] | 00000000 SPD Packet Byte 6 4.2.5
0x0A R/W | [7:0] | 00000000 SPD Packet Byte 7 4.2.5
0x0B R/W | [7:0] | 00000000 SPD Packet Byte 8 4.2.5
0x0C R/W | [7:0] | 00000000 SPD Packet Byte 9 4.2.5
0x0D R/W | [7:0] | 00000000 SPD Packet Byte 10 4.2.5
0x0E R/W | [7:0] | 00000000 SPD Packet Byte 11 4.2.5
0x0F R/W | [7:0] | 00000000 SPD Packet Byte 12 4.2.5
0x10 R/W | [7:0] | 00000000 SPD Packet Byte 13 4.2.5
0x11 R/W | [7:0] | 00000000 SPD Packet Byte 14 4.2.5
0x12 R/W | [7:0] | 00000000 SPD Packet Byte 15 4.2.5
0x13 R/W | [7:0] | 00000000 SPD Packet Byte 16 4.2.5
0x14 R/W | [7:0] | 00000000 SPD Packet Byte 17 4.2.5
0x15 R/W | [7:0] | 00000000 SPD Packet Byte 18 4.2.5
0x16 R/W | [7:0] | 00000000 SPD Packet Byte 19 4.2.5
0x17 R/W | [7:0] | 00000000 SPD Packet Byte 20 4.2.5
0x18 R/W | [7:0] | 00000000 SPD Packet Byte 21 4.2.5
0x19 R/W | [7:0] | 00000000 SPD Packet Byte 22 4.2.5
0x1A R/W | [7:0] | 00000000 SPD Packet Byte 23 4.2.5
0x1B R/W | [7:0] | 00000000 SPD Packet Byte 24 4.2.5
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(Packet Type | Bits Default Register Name Function Reference
W) Value
0x1C R/W | [7:0] | 00000000 SPD Packet Byte 25 4.2.5
0x1D R/W | [7:0] [ 00000000 SPD Packet Byte 26 4.2.5
0x1E R/W | [7:0] | 00000000 SPD Packet Byte 27 4.2.5

SPD Packet Update: Before updating the 4.2.5

SPD Packet using I12C set to '1' to continue
0x1F R/W | [7] Qrexreet SPD Packet Update sending the current values.

0 = SPD Packet 12C update inactive

1 = SPD Packet I2C update active
0x20 R/W | [7:0] | 00000000 MPEG Header Byte 0 4.3.8.2
0x21 R/W | [7:0] | 00000000 MPEG Header Byte 1 4.3.8.2
0x22 R/W | [7:0] | 00000000 MPEG Header Byte 2 4.3.8.2
0x23 R/W | [7:0] | 00000000 MPEG Packet Byte 0 4.3.8.2
0x24 R/W | [7:0] | 00000000 MPEG Packet Byte 1 4.3.8.2
0x25 R/W | [7:0] | 00000000 MPEG Packet Byte 2 4.3.8.2
0x26 R/W | [7:0] [ 00000000 MPEG Packet Byte 3 4.3.8.2
0x27 R/W | [7:0] | 00000000 MPEG Packet Byte 4 4.3.8.2
0x28 R/W | [7:0] | 00000000 MPEG Packet Byte 5 4.3.8.2
0x29 R/W | [7:0] | 00000000 MPEG Packet Byte 6 4.3.8.2
0x2A R/W | [7:0] | 00000000 MPEG Packet Byte 7 4.3.8.2
0x2B R/W | [7:0] | 00000000 MPEG Packet Byte 8 4.3.8.2
0x2C R/W | [7:0] | 00000000 MPEG Packet Byte 9 4.3.8.2
0x2D R/W | [7:0] | 00000000 MPEG Packet Byte 10 4.3.8.2
0x2E R/W | [7:0] | 00000000 MPEG Packet Byte 11 4.3.8.2
0x2F R/W | [7:0] | 00000000 MPEG Packet Byte 12 4.3.8.2
0x30 R/W | [7:0] | 00000000 MPEG Packet Byte 13 4.3.8.2
0x31 R/W | [7:0] [ 00000000 MPEG Packet Byte 14 4.3.8.2
0x32 R/W | [7:0] | 00000000 MPEG Packet Byte 15 4.3.8.2
0x33 R/W | [7:0] | 00000000 MPEG Packet Byte 16 4.3.8.2
0x34 R/W | [7:0] | 00000000 MPEG Packet Byte 17 4.3.8.2
0x35 R/W | [7:0] | 00000000 MPEG Packet Byte 18 4.3.8.2

Page 169 of 188 Rev.B




PROGRAMMING GUIDE ADV7513

Address
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W) Value
0x36 R/W | [7:0] | 00000000 MPEG Packet Byte 19 4.3.8.2
0x37 R/W | [7:0] [ 00000000 MPEG Packet Byte 20 4.3.8.2
0x38 R/W | [7:0] | 00000000 MPEG Packet Byte 21 4.3.8.2
0x39 R/W | [7:0] | 00000000 MPEG Packet Byte 22 4.3.8.2
0x3A R/W | [7:0] | 00000000 MPEG Packet Byte 23 4.3.8.2
0x3B R/W | [7:0] | 00000000 MPEG Packet Byte 24 4.3.8.2
0x3C R/W | [7:0] | 00000000 MPEG Packet Byte 25 4.3.8.2
0x3D R/W | [7:0] | 00000000 MPEG Packet Byte 26 4.3.8.2
0x3E R/W | [7:0] | 00000000 MPEG Packet Byte 27 4.3.8.2

MPEG Packet Update: Before updating the

MPEG Packet using 12C set to '1' to
0x3F R/W | [7] Qe MPEG Packet Update continue sending the current values. 4.3.8.2

0 = MPEG Packet I2C update inactive

1 = MPEG Packet 12C update active
0x40 R/W | [7:0] [ 00000000 ACP Header Byte 0 4.4.5
0x41 R/W | [7:0] | 00000000 ACP Header Byte 1 4.4.5
0x42 R/W | [7:0] | 00000000 ACP Header Byte 2 4.4.5
0x43 R/W | [7:0] | 00000000 ACP Packet Byte 0 4.4.5
0x44 R/W | [7:0] | 00000000 ACP Packet Byte 1 4.4.5
0x45 R/W | [7:0] | 00000000 ACP Packet Byte 2 4.4.5
0x46 R/W | [7:0] | 00000000 ACP Packet Byte 3 4.4.5
0x47 R/W | [7:0] | 00000000 ACP Packet Byte 4 4.4.5
0x48 R/W | [7:0] | 00000000 ACP Packet Byte 5 4.4.5
0x49 R/W | [7:0] | 00000000 ACP Packet Byte 6 4.4.5
0x4A R/W | [7:0] | 00000000 ACP Packet Byte 7 4.4.5
0x4B R/W | [7:0] [ 00000000 ACP Packet Byte 8 4.4.5
0x4C R/W | [7:0] | 00000000 ACP Packet Byte 9 4.4.5
0x4D R/W | [7:0] | 00000000 ACP Packet Byte 10 4.4.5
0x4E R/W | [7:0] | 00000000 ACP Packet Byte 11 4.4.5
0x4F R/W | [7:0] | 00000000 ACP Packet Byte 12 4.4.5
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W) Value
0x50 R/W | [7:0] | 00000000 ACP Packet Byte 13 4.4.5
0x51 R/W | [7:0] [ 00000000 ACP Packet Byte 14 4.4.5
0x52 R/W | [7:0] | 00000000 ACP Packet Byte 15 4.4.5
0x53 R/W | [7:0] | 00000000 ACP Packet Byte 16 4.4.5
0x54 R/W | [7:0] | 00000000 ACP Packet Byte 17 4.4.5
0x55 R/W | [7:0] | 00000000 ACP Packet Byte 18 4.4.5
0x56 R/W | [7:0] | 00000000 ACP Packet Byte 19 4.4.5
0x57 R/W | [7:0] | 00000000 ACP Packet Byte 20 4.4.5
0x58 R/W | [7:0] | 00000000 ACP Packet Byte 21 4.4.5
0x59 R/W | [7:0] | 00000000 ACP Packet Byte 22 4.4.5
0x5A R/W | [7:0] | 00000000 ACP Packet Byte 23 4.4.5
0x5B R/W | [7:0] [ 00000000 ACP Packet Byte 24 4.4.5
0x5C R/W | [7:0] | 00000000 ACP Packet Byte 25 4.4.5
0x5D R/W | [7:0] | 00000000 ACP Packet Byte 26 4.4.5
0x5E R/W | [7:0] | 00000000 ACP Packet Byte 27 4.4.5

ACP Packet Update: Before updating the

ACP Packet using 12C set to '1' to continue
0x5F R/W | [7] Qoreeet ACP Packet Update sending the current values. 445

0 = ACP Packet I2C update inactive

1 = ACP Packet I2C update active.
0x60 R/W | [7:0] | 00000000 ISRC1 Header Byte 0 4.4.6
0x61 R/W | [7:0] | 00000000 ISRC1 Header Byte 1 4.4.6
0x62 R/W | [7:0] | 00000000 ISRC1 Header Byte 2 4.4.6
0x63 R/W | [7:0] | 00000000 ISRCI Packet Byte 0 4.4.6
0x64 R/W | [7:0] | 00000000 ISRC1 Packet Byte 1 4.4.6
0x65 R/W | [7:0] [ 00000000 ISRCI Packet Byte 2 4.4.6
0x66 R/W | [7:0] | 00000000 ISRC1 Packet Byte 3 4.4.6
0x67 R/W | [7:0] | 00000000 ISRCI Packet Byte 4 4.4.6
0x68 R/W | [7:0] | 00000000 ISRC1 Packet Byte 5 4.4.6
0x69 R/W | [7:0] | 00000000 ISRCI Packet Byte 6 4.4.6
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W) Value
0x6A R/W | [7:0] | 00000000 ISRC1 Packet Byte 7 446
0x6B R/W | [7:0] | 00000000 ISRCI Packet Byte 8 4.4.6
0x6C R/W | [7:0] | 00000000 ISRC1 Packet Byte 9 446
0x6D R/W | [7:0] | 00000000 ISRCI Packet Byte 10 4.4.6
0x6E R/W | [7:0] | 00000000 ISRC1 Packet Byte 11 446
0x6F R/W | [7:0] | 00000000 ISRCI Packet Byte 12 4.4.6
0x70 RO [7:0] | 00000000 ISRC1 Packet Byte 13 446
0x71 RO [7:0] [ 00000000 ISRCI Packet Byte 14 4.4.6
0x72 RO [7:0] | 00000000 ISRC1 Packet Byte 15 446
0x73 RO [7:0] [ 00000000 ISRCI Packet Byte 16 4.4.6
0x74 RO [7:0] | 00000000 ISRC1 Packet Byte 17 446
0x75 R/W | [7:0] | 00000000 ISRC1 Packet Byte 18 4.4.6
0x76 R/W | [7:0] | 00000000 ISRC1 Packet Byte 19 446
0x77 R/W | [7:0] | 00000000 ISRCI Packet Byte 20 4.4.6
0x78 R/W | [7:0] | 00000000 ISRC1 Packet Byte 21 446
0x79 R/W | [7:0] | 00000000 ISRCI Packet Byte 22 4.4.6
0x7A R/W | [7:0] | 00000000 ISRC1 Packet Byte 23 446
0x7B R/W | [7:0] | 00000000 ISRCI Packet Byte 24 4.4.6
0x7C R/W | [7:0] | 00000000 ISRC1 Packet Byte 25 446
0x7D R/W | [7:0] | 00000000 ISRC1 Packet Byte 26 446
0x7E R/W | [7:0] | 00000000 ISRCI Packet Byte 27 4.4.6

ISRC1 Packet Update: Before updating the | 4.4.6

ISRC1 Packet using 12C set to '1' to
0x7F R/W | [7] Qe ISRC1 Packet Update continue sending the current values.

0 = ISRCI Packet I12C update inactive

1 = ISRC1 Packet I12C update active
0x80 R/W | [7:0] | 00000000 ISRC2 Header Byte 0 446
0x81 R/W | [7:0] | 00000000 ISRC2 Header Byte 1 4.4.6
0x82 R/W | [7:0] | 00000000 ISRC2 Header Byte 2 446
0x83 R/W | [7:0] | 00000000 ISRC2 Packet Byte 0 4.4.6
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0x84 R/W | [7:0] | 00000000 ISRC2 Packet Byte 1 4.4.6
0x85 R/W | [7:0] [ 00000000 ISRC2 Packet Byte 2 4.4.6
0x86 R/W | [7:0] | 00000000 ISRC2 Packet Byte 3 4.4.6
0x87 R/W | [7:0] | 00000000 ISRC2 Packet Byte 4 4.4.6
0x88 R/W | [7:0] | 00000000 ISRC2 Packet Byte 5 4.4.6
0x89 R/W | [7:0] | 00000000 ISRC2 Packet Byte 6 4.4.6
0x8A R/W | [7:0] | 00000000 ISRC2 Packet Byte 7 4.4.6
0x8B R/W | [7:0] | 00000000 ISRC2 Packet Byte 8 4.4.6
0x8C R/W | [7:0] | 00000000 ISRC2 Packet Byte 9 4.4.6
0x8D R/W | [7:0] | 00000000 ISRC2 Packet Byte 10 4.4.6
0x8E R/W | [7:0] | 00000000 ISRC2 Packet Byte 11 4.4.6
0x8F R/W | [7:0] [ 00000000 ISRC2 Packet Byte 12 4.4.6
0x90 R/W | [7:0] | 00000000 ISRC2 Packet Byte 13 4.4.6
0x91 R/W | [7:0] | 00000000 ISRC2 Packet Byte 14 4.4.6
0x92 R/W | [7:0] | 00000000 ISRC2 Packet Byte 15 4.4.6
0x93 R/W | [7:0] | 00000000 ISRC2 Packet Byte 16 4.4.6
0x94 R/W | [7:0] | 00000000 ISRC2 Packet Byte 17 4.4.6
0x95 R/W | [7:0] | 00000000 ISRC2 Packet Byte 18 4.4.6
0x96 R/W | [7:0] | 00000000 ISRC2 Packet Byte 19 4.4.6
0x97 R/W | [7:0] | 00000000 ISRC2 Packet Byte 20 4.4.6
0x98 R/W | [7:0] | 00000000 ISRC2 Packet Byte 21 4.4.6
0x99 R/W | [7:0] | 00000000 ISRC2 Packet Byte 22 4.4.6
0x9A R/W | [7:0] [ 00000000 ISRC2 Packet Byte 23 4.4.6
0x9B R/W | [7:0] | 00000000 ISRC2 Packet Byte 24 4.4.6
0x9C R/W | [7:0] | 00000000 ISRC2 Packet Byte 25 4.4.6
0x9D R/W | [7:0] | 00000000 ISRC2 Packet Byte 26 4.4.6
0x9E R/W | [7:0] | 00000000 ISRC2 Packet Byte 27 4.4.6

ISRC2 Packet Update: Before updating the | 4.4.6
0x9F R/W | [7] Qrexreet ISRC2 Packet Update ISRC2 Packet using I2C set to '1' to

continue sending the current values.
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0 = ISRC2 Packet I2C update inactive
1 = ISRC2 Packet I2C update active

0xA0 R/W | [7:0] | 00000000 GM Header Byte 0 4.3.83
0xA1l R/W | [7:0] | 00000000 GM Header Byte 1 4383
0xA2 R/W | [7:0] | 00000000 GM Header Byte 2 4.3.83
0xA3 R/W | [7:0] | 00000000 GM Packet Byte 0 4383
0xA4 R/W | [7:0] | 00000000 GM Packet Byte 1 4.3.83
0xA5 R/W | [7:0] | 00000000 GM Packet Byte 2 4383
0xA6 R/W | [7:0] | 00000000 GM Packet Byte 3 4.3.83
0xA7 R/W | [7:0] | 00000000 GM Packet Byte 4 4383
0xA8 R/W | [7:0] | 00000000 GM Packet Byte 5 4383
0xA9 R/W | [7:0] | 00000000 GM Packet Byte 6 4383
0xAA R/W | [7:0] | 00000000 GM Packet Byte 7 4383
0xAB R/W | [7:0] | 00000000 GM Packet Byte 8 4383
0xAC R/W | [7:0] | 00000000 GM Packet Byte 9 4.3.83
0xAD R/W | [7:0] | 00000000 GM Packet Byte 10 4383
0xAE R/W | [7:0] | 00000000 GM Packet Byte 11 4.3.83
OxAF R/W | [7:0] | 00000000 GM Packet Byte 12 4383
0xBO R/W | [7:0] | 00000000 GM Packet Byte 13 4383
0xB1 R/W | [7:0] | 00000000 GM Packet Byte 14 4383
0xB2 R/W | [7:0] | 00000000 GM Packet Byte 15 4.3.83
0xB3 R/W | [7:0] | 00000000 GM Packet Byte 16 4383
0xB4 R/W | [7:0] | 00000000 GM Packet Byte 17 4.3.83
0xB5 R/W | [7:0] | 00000000 GM Packet Byte 18 4383
0xB6 R/W | [7:0] | 00000000 GM Packet Byte 19 4.3.8.3
0xB7 R/W | [7:0] | 00000000 GM Packet Byte 20 4383
0xB8 R/W | [7:0] | 00000000 GM Packet Byte 21 4.3.83
0xB9 R/W | [7:0] | 00000000 GM Packet Byte 22 4383
0xBA R/W | [7:0] | 00000000 GM Packet Byte 23 4.3.8.3
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Address
(Packet Type | Bits Default Register Name Function Reference
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0xBB R/W | [7:0] | 00000000 GM Packet Byte 24 4.3.8.3
0xBC R/W | [7:0] | 00000000 GM Packet Byte 25 4.3.8.3
0xBD R/W | [7:0] | 00000000 GM Packet Byte 26 4.3.8.3
0xBE R/W | [7:0] | 00000000 GM Packet Byte 27 4.3.8.3

GM Packet Update: Before updating the

GM Packet using I2C set to '1' to continue
0xBF R/W | [7] Qe GM Packet Update sending the current values. 4.3.8.3

0 = GM Packet 12C update inactive

1 = GM Packet 12C update active
0xCO R/W | [7:0] | 00000000 Spare Packet 1 Header Byte 0 4.2.7
0xC1 R/W | [7:0] | 00000000 Spare Packet 1 Header Byte 1 4.2.7
0xC2 R/W | [7:0] | 00000000 Spare Packet 1 Header Byte 2 4.2.7
0xC3 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 0 4.2.7
0xC4 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 1 4.2.7
0xC5 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 2 4.2.7
0xC6 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 3 4.2.7
0xC7 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 4 4.2.7
0xC8 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 5 4.2.7
0xC9 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 6 4.2.7
0xCA R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 7 4.2.7
0xCB R/W | [7:0] [ 00000000 Spare Packet 1 Packet Byte 8 4.2.7
0xCC R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 9 4.2.7
0xCD R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 10 4.2.7
0xCE R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 11 4.2.7
0xCF R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 12 4.2.7
0xDO0 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 13 4.2.7
0xD1 R/W | [7:0] [ 00000000 Spare Packet 1 Packet Byte 14 4.2.7
0xD2 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 15 4.2.7
0xD3 R/W | [7:0] [ 00000000 Spare Packet 1 Packet Byte 16 4.2.7
0xD4 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 17 4.2.7
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0xD5 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 18 4.2.7
0xD6 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 19 4.2.7
0xD7 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 20 4.2.7
0xD8 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 21 4.2.7
0xD9 R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 22 4.2.7
0xDA R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 23 4.2.7
0xDB R/W | [7:0] [ 00000000 Spare Packet 1 Packet Byte 24 4.2.7
0xDC R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 25 4.2.7
0xDD R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 26 4.2.7
0xDE R/W | [7:0] | 00000000 Spare Packet 1 Packet Byte 27 4.2.7

Spare Packet 1 Update

Before updating the Spare Packetl using
0xDF R/W | [7] Qrrxreet Spare Packet 1 Update Zfr:lttt\(l)a'lit:: continue sending the 4.2.7

0 = Spare Packet 1 I2C update inactive.

1 = Spare Packet 1 I2C update active.
0xEO0 R/W | [7:0] | 00000000 Spare Packet 2 Header Byte 0 4.2.7
0xE1 R/W | [7:0] | 00000000 Spare Packet 2 Header Byte 1 4.2.7
0xE2 R/W | [7:0] | 00000000 Spare Packet 2 Header Byte 2 4.2.7
0xE3 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 0 4.2.7
0xE4 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 1 4.2.7
0xE5 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 2 4.2.7
0xE6 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 3 4.2.7
0xE7 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 4 4.2.7
0xE8 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 5 4.2.7
0xE9 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 6 4.2.7
0xEA R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 7 4.2.7
0xEB R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 8 4.2.7
0xEC R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 9 4.2.7
0xED R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 10 4.2.7
0xEE R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 11 4.2.7
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O0xEF R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 12 4.2.7
0xF0 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 13 4.2.7
0xF1 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 14 4.2.7
0xF2 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 15 4.2.7
0xF3 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 16 4.2.7
0xF4 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 17 4.2.7
0xF5 R/W | [7:0] [ 00000000 Spare Packet 2 Packet Byte 18 4.2.7
0xF6 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 19 4.2.7
0xF7 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 20 4.2.7
0xF8 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 21 4.2.7
0xF9 R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 22 4.2.7
0xFA R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 23 4.2.7
0xFB R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 24 4.2.7
0xFC R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 25 4.2.7
0xFD R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 26 4.2.7
0xFE R/W | [7:0] | 00000000 Spare Packet 2 Packet Byte 27 4.2.7

Spare Packet 2 Update

Before updating the Spare Packet 2 using
OxEFF RW | [7] - Spare Packet 2 Update zﬁl :‘:.t to '1' to continue sending the current 427

0 = Spare Packet 2 12C update inactive

1 = Spare Packet 2 I2C update active
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0x00 R/IW [7:0] 00000000 CEC Tx Frame Header CEC Tx Header 4.8.2
0x01 R/IW [7:0] 00000000 CEC Tx Frame Data 0 CEC Tx Opcode 48.2
0x02 R/IW [7:0] 00000000 CEC Tx Frame Data 1 CEC Message Operand 1 4.8.2
0x03 R/IW [7:0] 00000000 CEC Tx Frame Data 2 CEC Message Operand 2 48.2
0x04 R/IW [7:0] 00000000 CEC Tx Frame Data 3 CEC Message Operand 3 4.8.2
0x05 R/IW [7:0] 00000000 CEC Tx Frame Data 4 CEC Message Operand 4 48.2
0x06 R/IW [7:0] 00000000 CEC Tx Frame Data 5 CEC Message Operand 5 48.2
0x07 R/IW [7:0] 00000000 CEC Tx Frame Data 6 CEC Message Operand 6 4.8.2
0x08 R/IW [7:0] 00000000 CEC Tx Frame Data 7 CEC Message Operand 7 48.2
0x09 R/IW [7:0] 00000000 CEC Tx Frame Data 8 CEC Message Operand 8 4.8.2
0x0A R/IW [7:0] 00000000 CEC Tx Frame Data 9 CEC Message Operand 9 48.2
0x0B R/IW [7:0] 00000000 CEC Tx Frame Data 10 CEC Message Operand 10 4.8.2
0x0C R/IW [7:0] 00000000 CEC Tx Frame Data 11 CEC Message Operand 11 48.2
0x0D R/IW [7:0] 00000000 CEC Tx Frame Data 12 CEC Message Operand 12 4.8.2
0x0E R/IW [7:0] 00000000 CEC Tx Frame Data 13 CEC Message Operand 13 48.2
0x0F R/IW [7:0] 00000000 CEC Tx Frame Data 14 CEC Message Operand 14 4.8.2
0x10 R/IW [4:0] 00000 CEC Tx Frame Length CEC Tx Message Size 48.2
EC Tx Enable
0x11 R/W [0] HEOEEEX() E(; lzl(;l;l“x Transmission OC: go not transmit CEC frame in Tx buffer | 4.8.2
1 = Transmit CEC frame in Tx buffer
[6:4] QO 1%+ CEC Tx Retry CEC Tx Retry 482
0x12 RiW CEC Tx Retry Signal Free Signal Free Time
(3:0] ool Time Period for retransmission retry 287
(7:4] 01017 CECTxSFT5 Ssligflgll\llserjveizil‘zic?rfvi::trsl (:;1 Ssend a frame 482
0x13 R/W Signal Free Time of 7 periods
(3:0] T CEC Tx SF17 ii:ti;elzrfiiiiz Iirrﬁiijletziravt\;?;ff::rsiizlirevious 287
frame.
Report error times in case of low impedance
0x14 RO [7:4] 0000**** CEC Tx Lowdrive Counter detection This is automatically cleared upon | 4.8.2
sending next message.
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[3:0] 40000 CEC Tx NACK Counter Report Error Times In Case of Negative 482
Acknowledge
0x15 RO [7:0] 00000000 CEC Rx Buffer 1 Frame Rx Header Block in the Frame (Buffer 1) | 4.8.3
Header
0x16 RO [7:0] 00000000 CEC Rx Frame Buffer 1 Rx Data Opcode (Buffer 1) 483
Data byte 0
0x17 RO [7:0] 00000000 CEC Rx Frame Buffer 1 Received CEC Operand 1(Buffer 1) 483
Data byte 1
0x18 RO [7:0] 00000000 CEC Rx Frame Buffer 1 Received CEC Operand 2 (Buffer 1) 483
Data byte 2
0x19 RO [7:0] 00000000 CEC Rx Frame Buffer 1 Received CEC Operand 3 (Buffer 1) 483
Data byte 3
0x1A RO [7:0] 00000000 CEC Rx Frame Buffer 1 Received CEC Operand 4 (Buffer 1) 483
Data byte 4
0x1B RO [7:0] 00000000 CEC Rx Frame Buffer 1 Received CEC Operand 5 (Buffer 1) 483
Data byte 5
0x1C RO [7:0] 00000000 CEC Rx Frame Buffer 1 Received CEC Operand 6 (Buffer 1) 483
Data byte 6
0x1D RO [7:0] 00000000 CEC Rx Frame Buffer 1 Received CEC Operand 7 (Buffer 1) 483
Data byte 7
0x1E RO [7:0] 00000000 CEC Rx Frame Buffer 1 Received CEC Operand 8 (Buffer 1) 483
Data byte 8
0x1F RO [7:0] 00000000 CEC Rx Frame Buffer 1 Received CEC Operand 9 (Buffer 1) 483
Data byte 9
0x20 RO [7:0] 00000000 CEC Rx Frame Buffer 1 Received CEC Operand 10 (Buffer 1) 483
Data byte 10
0x21 RO [7:0] 00000000 CEC Rx Frame Buffer 1 Received CEC Operand 11 (Buffer 1) 483
Data byte 11
0x22 RO [7:0] 00000000 CEC Rx Frame Buffer 1 Received CEC Operand 12 (Buffer 1) 483
Data byte 12
0x23 RO [7:0] 00000000 CEC Rx Frame Buffer 1 Received CEC Operand 13 (Buffer 1) 483
Data byte 13
0x24 RO [7:0] 00000000 CEC Rx Frame Buffer 1 Received CEC Operand 14 (Buffer 1) 483
Data byte 14
0x25 RO [4:0] 400000 CEC Rx Buffer 1 Frame Rx Message Size (Buffer 1) 4.8.3
Length Number of operands + 2
RX enable 4.8.3
*¥1%%%%%% | OCECRvFrnakhla 00000 | TEEEEEEETE O R
0x26 RO (6] ! CEC Rx Enable 0 = The CEC module is currently not able to
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(CEC) P Value &
receive a new CEC frame
1 = The CEC module is currently able to
receive a new CEC frame
Specifies the order in which the message in 4.8.3
Buffer 3 was received relative to Buffer 1 and
Buffer 2 for the current buffered messages
. 00 = No valid message
. 34 () ()%
[5:4] 00 CEC R Buffer 3 Timestamp 01 = Oldest received buffered message
10 = Second most Recent received buffered
message
11 = Most Recent received buffered message
Specifies the order in which the message in 4.8.3
Buffer 2 was received relative to Buffer 1 and
Buffer 3 for the current buffered messages
00 = No valid message
. 6% %% 1
[3:2] 00 CEC R Buffer 2 Timestamp 01 = Oldest received buffered message
10 = Second most Recent received buffered
message
11 = Most Recent received buffered message
Specifies the order in which the message in 4.8.3
Buffer 1 was received relative to Buffer 2 and
Buffer 3 for the current buffered messages
[1:0] P00 CEC Rx Buffer 1 Timestamp | 01 = Oldest received buffered message
10 = Second most Recent received buffered
message
11 = Most Recent received buffered message
0x27 RO [7:0] 00000000 CEC Rx Buffer 2 Frame Rx Header Block in the Frame (Buffer2) | *5>
Header
0x28 RO [7:0] 00000000 CEC Rx Frame Buffer 2 Rx Data Opcode (Buffer 2) 482
Data byte 0
0x29 RO [7:0] 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 1(Buffer 2) 483
Data byte 1
0x2A RO [7:0] 00000000 CEC Rx Frame Buffer 2 ReceivedCEC Operand 2 (Buffer 2) 483
Data byte 2
0x2B RO [7:0] 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 3 (Buffer 2) 483
Data byte 3
0x2C RO [7:0] 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 4 (Buffer 2) 483
Data byte 4
0x2D RO [7:0] 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 5 (Buffer 2) 482
Data byte 5
0x2E RO [7:0] 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 6 (Buffer 2) 483
Data byte 6
0x2F RO [7:0] 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 7 (Buffer 2) 4.8.3
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(CEC) P Value g
Data byte 7

0x30 RO [7:0] 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 8 (Buffer 2) 483
Data byte 8

0x31 RO [7:0] 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 9 (Buffer 2) 483
Data byte 9

0x32 RO [7:0] 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 10 (Buffer 2) 483
Data byte 10

0x33 RO [7:0] 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 11 (Buffer 2) 483
Data byte 11

0x34 RO [7:0] 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 12 (Buffer 2) 483
Data byte 12

0x35 RO [7:0] 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 13 (Buffer 2) 483
Data byte 13

0x36 RO [7:0] 00000000 CEC Rx Frame Buffer 2 Received CEC Operand 14 (Buffer 2) 483
Data byte 14

0x37 RO (4:0] 400000 CEC Rx Buffer 2 Frame Rx Message Size (Buffer 2) 4.8.3
Length Number of operands + 2

0x38 RO [7:0] 00000000 CEC Rx Buffer 3 Frame Rx Header Block in the Frame (Buffer3) |
Header

0x39 RO [7:0] 00000000 CEC Rx Frame Buffer 3 Rx Data Opcode (Buffer 3) 483
Data byte 0

0x3A RO [7:0] 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 1(Buffer 3) 483
Data byte 1

0x3B RO [7:0] 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 2 (Buffer 3) 483
Data byte 2

0x3C RO [7:0] 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 3 (Buffer 3) 483
Data byte 3

0x3D RO [7:0] 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 4 (Buffer 3) 483
Data byte 4

0x3E RO [7:0] 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 5 (Buffer 3) 483
Data byte 5

0x3F RO [7:0] 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 6 (Buffer 3) 483
Data byte 6

0x40 RO [7:0] 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 7 (Buffer 3) 483
Data byte 7

0x41 RO [7:0] 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 8 (Buffer 3) 483
Data byte 8
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Address Default
(CEC) Type Bits Value Register Name Function Reference
0x42 RO [7:0] 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 9 (Buffer 3) 483
Data byte 9
0x43 RO [7:0] 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 10 (Buffer 3) 483
Data byte 10
0x44 RO [7:0] 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 11 (Buffer 3) 483
Data byte 11
0x45 RO [7:0] 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 12 (Buffer 3) 483
Data byte 12
0x46 RO [7:0] 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 13 (Buffer 3) 483
Data byte 13
0x47 RO [7:0] 00000000 CEC Rx Frame Buffer 3 Received CEC Operand 14 (Buffer 3) 483
Data byte 14
048 RO (4:0] 400000 CEC Rx Buffer 3 Frame Rx Message Size (Buffer 3) 4.8.3
Length Number of operands + 2
Indicates frame presence in Buffer 3 4.8.3
[2] il Vil CEC Rx Buffer 3 Ready 0 = No CEC frame available in buffer 3
1 = A CEC frame is available in buffer 3
Indicates frame presence in Buffer 2 4.8.3
0x49 RO [1] B (X CEC Rx Buffer 2 Ready 0 = No CEC frame available in buffer 2
1 = A CEC frame is available in buffer 2
Indicates frame presence in Buffer 1 4.8.3
[0] HEEHEE() CEC Rx Buffer 1 Ready 0 = No CEC frame available in buffer 1
1 = A CEC frame is available in buffer 1
Choose whether the new frames should be 4.8.3
received in all 3 buffers or only one buffer
(3] S Use all CEC Rx Buffers 0 = Use only buffer 0 to store CEC frames
(Legacy mode)
1 = Use all 3 buffers to stores the CEC
frames (Non-legacy mode)
CEC Rx Buffer 3 Ready Set h1gh. to clear 0x49[2] and reset 0x26[5:4] | 4.8.3
0 2] HOOEE )0k 0 = Retain the value of 0x49(2]
x4A R/W Clear
1 = Clear out 0x49(2]
Set high to clear 0x49[1] and reset 0x26[3:2] | 4.8.3
(1] om0 cclfi Ry Buffer 2 Ready 0 = Retain the value of 0x49[1]
1 = Clear out 0x49(1]
Set high to clear 0x49(0] and reset 0x26[1:0] | 4.8.3
[0] HEEEEE() ((ljlfa(i R Buffer 1 Ready 0 = Retain the value of 0x49[0]
1 = Clear out 0x49[0]
Logical Address Mask of the CEC Devices:
0x4B R/W [6:4] *001** Logical Address Mask Sl.lp.ports up to 3 logical (.ieV1ces..Whe.n the 4.8.5
bit is one, the related logical device will be
enabled, and the messages whose destination
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Address
(CEQ)

Type

Bits

Default
Value

Register Name

Function

Reference

address is matched with the logical address
will be accepted

001 = mask bit for logical device0

010 = mask bit for logical devicel

100 = mask bit for logical device2

(3]

****0***

Error Report Mode

Error report mode

0 = only report short bit period error

1 = report both short and long bit period
errors

(2]

*****0**

Error Detect Mode

Error Detect Mode

If an error is detected, CEC controller will
drive the CEC line low for 3.6msec
immediately to notify the line error to the
initiator

0 = any short bit period except start bit

1 = only when destination is broadcast

(1]

******0*

Force NACK

Force NACK.
If this bit is set, CEC Rx module will NACK
any message.

0 = ACK the relevant messages
1 = NACK all messages

(0]

*******0

Force Ignore

If this bit is set, CEC Rx module will ignore
any directly addressed message belonging to
it.

0 = ACK the relevant messages
1 = NACK all messages

0x4C

R/W

[7:4]

llll****

Logical Address 1

Logical Address of logical device 1

[3:0]

****1111

Logical Address 0

Logical Address of logical device 0

0x4D

R/W

[3:0]

****llll

Logical Address 2

Logical Address of logical device 2

0x4E

R/W

[7:2]

001111**

CEC Clock Divider

CEC Clock Divider: The input clock
frequency is divided according to the value
in this register. The divided clock is used as
the CEC process clock. Internal clock
frequency = input clock frequency /
(clock_divider+1)

000000 = no division and the input clock will
be used as the CEC process clock directly
000001 = divide by 2

000010 = divide by 3

000011 = divide by 4

111110 = divide by 63

111111 = divide by 64

[1:0]

******00

CEC Power Mode

Power mode of CEC. Does not reset 12C
map on power down.
00 = Completely Power Down
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Address Default
Type Bits Register Name Function Reference
(CEC) o Value &
01 = Always Active
10 = Depend on HPD status
11 = Depend on HPD status
Glitch filter control for the CEC input: The
CEC bus is sampled by the input clock. This
Register indicates the number of clock
cycles. Pulses whose width is less than the
value in this register will be filtered by the
0x4F R/W [5:0] **000111 Glitch Filter Ctrl CEC module. 4.8.5
000000 = filter is disabled
000001 = pulse width less than 1 clock cycle
will be filtered.
111111 = pulse width less than 63 will be
filtered
CEC reset by external host
0x50 R/W [0] HEREEEX() CEC Soft Reset 0 = Do not reset CEC controller 4.8.5
1 = Reset CEC controller
0x51 00001101 CEC nominal start bit total period. 485
R/W [15:0] St Total Typically it is 4.5ms T
0x52 00101111 Typical value at 750KHz
0x53 00001100 CEC minimum start bit total period.
RIW (15:0] St Total Min Eyplcgllly, itis 4.3.ms, for t1he4d2efault value, 485
0x54 01001110 eep 0.1ms margin, namely 4.2ms
Typical value at 750KHz
0x55 00001110 CEC maximum start bit total period.
RIW (15:0] St Total Max Eyplcgllly, itis 4.7.ms, for t1he4d§fault value, 485
0x56 00010000 eep 0.1ms margin, namely 4.8ms
Typical value at 750KHz
0x57 00001010 CEC nominal start bit low period.
R/W [15:0] St Low Typically it is 3.7ms 4.8.5
0x58 11010111 Typical value at 750KHz
0x59 00001001 CEC minimum start bit low period.
RIW (15:0] St Low Min Eypmgliy it is 3.5@5, for tllle gizfault value, 485
0x5A 11110110 eep 0.1ms margin, namely 3.4ms
Typical value at 750KHz
0x5B 00001011 CEC maximum start bit low period.
RIW [15:0] St Low Max Eyplcgliy it is 3.9@5, for tllle Zl;fault value, 485
0x5C 10111000 eep 0.1ms margin, namely 4.0ms
Typical value at 750KHz
0x5D 00000111 CEC nominal data bit total period.
R/IW [15:0] Bit Total Typically it is 2.4ms. 4.8.5
0x5E 00001000 Typical value at 750KHz
0x5F 00000101 CEC minimum data bit low period.
R/IW [15:0] Bit Total Min Typically it is 2.05ms, for the default value, 4.8.5
0x60 10110111 keep 0.1ms margin, namely 1.95ms
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Address Default
Type Bits Register Name Function Reference
(CEC) o Value &
Typical value at 750KHz
Ox61 00001000 CEC maximum data bit low period.
T lly it is 2.75ms, for the default value,
R/W [15:0] Bit Total Max YpIeaTy It 1S 2.7 oM, Tot the celauit valle: 1 4 8.5
keep 0.1ms margin, namely 2.85ms
0x62 01011010 Typical value at 750KHz
0x63 00000001 CEC nominal data bit low period for logical
R/IW [15:0] Bit Low One 1. Typically it is 0.6ms 4.8.5
0x64 11000010 Typical value at 750KHz
0x65 00000100 CEC nominal data bit low period for logical
R/IW [15:0] Bit Low Zero 0. Typically it is 1.5ms 4.8.5]
0x66 01100101 Typical value at 750KHz
0x67 00000101 CEC nominal data bit low period for logical
R/W [15:0] Bit Low Max 0. Typically it is 1.8ms 4.8.5
0x68 01000110 Typical value at 750KHz
0x69 00000011 CEC nominal sample time.
R/W [15:0] Sample Time Typically it is 1.05ms 4.8.5
0x6A 00010011 Typical value at 750KHz
0x6B 00001010 CEC Line Error handling time.
Typically it is 1.4~1.6 times th inal dat
R/W [15:0] Line Error Time b.');plca. }:11\;; ¢ th (;n;eslt y ?OntImTS a 4.8.5
0x6C 10001100 it period. We set the default value to 1.
times the nominal data bit period.
0x6D R/W [0] BOEEEEX() Fixed Must be default for proper operation
0x6E RIW (15:0] 00000000 Rise Time ZC;ISC maximum rise time. Typically it is 485
Ox6F 10111100 us
Error detection mode for data bit low period
0x70 R/W [0] HEREEEX() Bit Low Detmode 0 = Disabled 4.8.5
1 = Enable
0x71 00000000 CEC minimum data bit low period for
logical 1. Typically it is 0.4ms, for the default
RIW [15:0] Bit Low One Min e keemoim T e | 485
0x72. 11100001 value, keep 0.1ms margin, namely 0.3ms
Typical value at 750KHz
0x73 00000010 CEC maximum data bit low period for
logical 1. Typically it is 0.8ms, for the default
R/W [15:0] Bit Low One Max O%lca . yg’llca y LIS .oms Olr Oe9 AR 485
0x74 10100011 value, keep 0.1ms margin, namely 0.9ms
Typical value at 750KHz
0x75 00000011 CEC minimum data bit low period for
logical 0. Typically it is 1.3ms, for the default
R/W [15:0] Bit Low Zero Min Oflca , Y(I)”lca YIS Loms Olr | Z AT 485
0x76 10000100 value, keep 0.1ms margin, namely 1.2ms
Typical value at 750KHz
Wake up opcode 1 -> When detected and a
0x77 R/W 7:0 01101101 Wak de 1 48,5
* / (7:0] ake Up Opcode response is needed, the MPU is wokenup | =7
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Address
(CEQ)

Type

Bits

Default
Value

Register Name

Function

Reference

through an interrupt. Upon receiving this
code an interrupt in generated. User can pre-
define the opcode in their application to
automatically generate interrupt upon
individual opcode.

Default set at 'Power On' opcode

0x78

R/W

[7:0]

10001111

Wake Up Opcode 2

Wake up opcode 2 -> When detected and a
response is needed, the MPU is woken up
through an interrupt. Upon receiving this
code an interrupt in generated. User can pre-
define the opcode in their application to
automatically generate interrupt upon
individual opcode.

Default set at 'Give Power Status' opcode

0x79

R/W

[7:0]

10000010

Wake Up Opcode 3

Wake up opcode 3 -> When detected and a
response is needed, the MPU is woken up
through an interrupt. Upon receiving this
code an interrupt in generated. User can pre-
define the opcode in their application to
automatically generate interrupt upon
individual opcode.

Default set at 'Active Source' opcode

0x7A

R/W

[7:0]

00000100

Wake Up Opcode 4

Wake up opcode 4 -> When detected and a
response is needed, the MPU is woken up
through an interrupt. Upon receiving this
code an interrupt in generated. User can pre-
define the opcode in their application to
automatically generate interrupt upon
individual opcode.

Default set at Tmage View On' opcode

0x7B

R/W

[7:0]

00001101

Wake Up Opcode 5

Wake up opcode 5 -> When detected and a
response is needed, the MPU is woken up
through an interrupt. Upon receiving this
code an interrupt in generated. User can pre-
define the opcode in their application to
automatically generate interrupt upon
individual opcode.

Default set at "Text View On' opcode

0x7C

R/W

[7:0]

01110000

Wake Up Opcode 6

Wake up opcode 6 -> When detected and a
response is needed, the MPU is woken up
through an interrupt. Upon receiving this
code an interrupt in generated. User can pre-
define the opcode in their application to
automatically generate interrupt upon
individual opcode.

Default set at 'System Audio Mode Request'
opcode

0x7D

R/W

[7:0]

01000010

Wake Up Opcode 7

Wake up opcode 7 -> When detected and a
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Address
(CEQ)

Type

Bits

Default
Value

Register Name

Function

Reference

response is needed, the MPU is woken up
through an interrupt. Upon receiving this
code an interrupt in generated. User can pre-
define the opcode in their application to
automatically generate interrupt upon
individual opcode.

Default set at 'Deck Control' opcode

0x7E

R/W

[7:0]

01000001

Wake Up Opcode 8

Wake up opcode 8 -> When detected and a
response is needed, the MPU is woken up
through an interrupt. Upon receiving this
code an interrupt in generated. User can pre-
define the opcode in their application to
automatically generate interrupt upon
individual opcode.

Default set at 'Play’ opcode

0x7F

R/W

(7]

1*******

CDC Arbitration Enable

Controls whether to do special CDC
messsage arbitration upon receiving CDC
messsage
1 = enable
0 = disable

(6]

*1******

CDC HPD Response Enable

Controls whether to toggle internal HPD
signals when receving CDC HPD messsage
1 = enable

0 = disable

0x80

0x81

R/W

[15:0]

00000000

00000000

CEC Physical Address

Physical address of CEC device

0x82

R/IW

[7:0]

00000001

CDC HPD Timer Count

Controls the time CDC HPD stays low
when receiving CDC HPD toggle message.
HPD low = CDC_HPD_Timer_Count *
CEC_CLK.

CEC_CLK is 760KHz by default.

0x83

RO

(7]

0*******

CDCHPD

HPD signal from CEC interface

0xCO0

0xC1

R/W

[11:0]

****0000

00000000

Y or RGB Minimum

Minumum value for Y or RGB for video
data clipping.

0xC2

0xC3

R/W

[11:0]

****1111

11111111

Y or RGB Maximum

Maximum value for Y or RGB for video data
clipping.

0xC4

0xC5

R/W

[11:0]

****0000

00000000

CbCr Minimum

Minimum value for Cb/Cr for video data
clipping

0xC6

0xC7

R/W

[11:0]

****1111

11111111

CbCr Maximum

Maximum value for Cb/Cr for video data
clipping.
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SECTION 6 - GLOSSARY

1080p

BKSV
CEC

CscC

CcTS
DDC

DDR
EDID
GCP
HBR
HDCP
HDMI

12C
125
LPCM
LQFP
NDA
RGB
RO
SPDIF
TMDS

VIC

x.v.Color

YCbCr

High Definition TV mode that is 1080 progressive scanned lines and 1920 pixels per line. Clock frequency is
148.5MHz.

HDCP Key Selection Vector for Device B.

Consumer Electronics Control is used to unify remotes of differing make to perform a given task with one-button-
touch.

Color space Convert is used to convert RGB to YCbCr or YCbCr to RGB. Adjustments can be factored in for differing
ranges.

Cycle Time Stamp used in Audio Clock Recovery.

Display Data Channel is used to communicate between to the source and sink to determine sink capabilities. It is also
used as the HDCP key communications channel.

Double Data Rate clocks capture data on both the rising and falling edge of the clock.

Enhanced Display Identification is used to store monitor (sink) capabilities in an EEPROM.

HDMI General Control Packet.

High Bit-Rate audio is used to define sample rates greater than 192Kbits.

High Definition Content Protection is a method of protecting content from unauthorized digital copying.

High Definition Multimedia Interface is composed of three TMDS differential data channels and one differential
clock channel. It is defined to include video streams up to 3.7Gbps as well as audio.

Inter-IC Communications is a Philips two-wire serial bus for low-speed (up to 400kHz) data.
Inter-IC Sound is a serial Philips bus designed specifically for audio.

Linear Pulse-Code Modulation is a method of encoding audio samples.

Low-Profile Quad Flat Pack is the type of package in which the ADV7523A/24A is supplied.
Non-Disclosure Agreement is used to assure confidentiality of intellectual property.

Red Green Blue is the standard definition for three-color graphics and video.

Read only.

Sony/Philips Digital Interface.

Transition Minimized Differential Signaling is the format used by the three data channels in HDMI. This encodes 8
bits into 10 and serializes them.

Video Identification Code as defined in > CEA 861.

This is feature of HDMI v.1.3 in which the color gamut may be extended or altered beyond the normal range in order
to accommodate a given sink.

This is a common color format for video where the Y’ component is luminance and the Cr and Cb signals are color
difference signals. 4:4:4 defines a Y, Cr, and Cb for each pixel; 4:2:2 defines a Y for each pixel and a sharing of Cr and
Cb between 2 sequential pixels. In this manner, compression of 33% is possible.
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