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ABSTRACT
System designers often use EEPROM (Electrically Erasable Programmable Read-Only Memory) to
program a set of customized start-up settings that are different from the factory default. Using the
information here will make EEPROM configuration and programming easy to implement and understand
for the DS250DF810 retimer and the DS280BR810 repeater. With a complete understanding of how to
interpret and program EEPROM hex files for TI’s 25 to 28-Gbps repeaters and retimers, system designers
are better equipped to generate their own customized hex files and increase the efficiency of their final
designs.
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1 Introduction
EEPROM is non-volatile memory used in electronic devices to store data that must be saved when power
is removed. This non-volatile memory is particularly important when an application requires different start-
up configurations than the factory default settings. Upon device power-up, data saved in the EEPROM will
load automatically to the device. If EEPROM is not used, interface system designs require external access
to the SMBus SDA and SCL line in order to set individual registers after each power-up. With EEPROM,
designers eliminate the requirement for an external microprocessor or software driver to provide their
desired register settings.

Programming EEPROM for TI’s 25 to 28-Gbps repeaters and retimers requires an understanding of the
relationship between EEPROM register bits and Slave Mode register bits. Like their 10 to 12.5-Gbps
retimer counterparts, the SMBus-to-EEPROM bit mapping for 25 to 28-Gbps devices incorporate multiple
register pages per device and feature Common Channel Configuration. The primary challenge associated
with programming 25 to 28-Gbps devices is that each IC package may contain more than one die.

This application note is applicable to the following 25-28G products:

Table 1. Applicable 25 to 28-G Devices

DEVICE TYPE DEVICES INCLUDED DIES PER PACKAGE
8-Channel Repeater DS280BR810 2
8-Channel Retimer DS250DF810 2

As a prerequisite, it is assumed that the reader is already familiar with the following high speed device
EEPROM topics:
• How to configure high speed devices to operate in EEPROM Master Mode
• How to read EEPROM hex format
• How to calculate the CRC-8 value from a given bit stream of values
• Difference between Number of Slots versus Number of Devices
• EEPROM Memory Page Addressing
• EEPROM Programming for Devices with Multiple Register Pages
• Start Address Indexing without Address Map Headers for 10 to 12.5-Gbps Retimers (see SNLA245)
• Common Channel Configuration for 10 to 12.5-Gbps Retimers (see SNLA245)

If the aforementioned topics are unfamiliar, please reference Understanding EEPROM Programming for
High Speed Repeaters and Mux Buffers (SNLA228) and Understanding EEPROM Programming for 10-G
to 12.5-G Retimers (SNLA245) for more details.

2 EEPROM Device Data Fundamentals for Multi-Die Devices
The 25 to 28-Gbps devices use the same EEPROM format as the 10 to 12.5-Gbps retimers for writing
Base Header Bytes and Address Map Header Bytes. A summary of the Base Header and Address Map
Header EEPROM format is provided in this application note. The following subsections detail how the
Base Header, Address Map Headers, and Register Data Slots are affected by the multi-die 25 to 28-Gbps
devices.

2.1 Device Slot versus Die Slot
When describing the EEPROM for multi-die devices, the term device slot and the term die slot must be
distinguished to avoid confusion. In this application note, device slot is defined as all EEPROM data
settings pertaining to one 25 to 28-Gbps repeater or retimer device. Die slot is defined as the EEPROM
data settings pertaining to a particular die within one 25 ro 28-Gbps repeater or retimer device.

2.2 Multi-Die Base Headers

2.2.1 Base Header Definitions
The first three Bytes define the Base Header. Table 2 explains the meaning of the Base Header Bytes.
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Table 2. Base Header Information

BYTE BIT(S) BIT NAME DESCRIPTION
1 = CRC enable. If enabled, each die slot will have a CRC value calculated from all the7 CRC_EN Bytes used by the die to load from EEPROM.
1 = Address Map Header enable. If enabled, a 2 or 3 Byte Address Map Header will be

6 ADDR Map Enable placed after the Base Header to indicate the start address of each die’s configuration
data.

0 1 = Required EEPROM size is more than 256 Bytes. This must be enabled if a die slot5 EEPROM > 256 Bytes must load from an EEPROM memory location greater than 0xFF.
1 = Common Channel Configuration enable. If enabled, the settings for all channels are4 COMMON_CHANNEL referenced from one Channel Register’s settings.
(Total number of Devices) - 1. Note: This value is not used by the device when the3:0 DEVICE COUNT EEPROM loads data, though it is a useful debugging reference.

1 7:0 RES Reserved. Set bits to 0.
Max EEPROM Burst Maximum number of Bytes that are read during a burst read operation. A value of 0x102 7:0 Size is suitable for all supported EEPROMs.

2.2.2 Common Channel Configuration in Multi-Die Devices
When Common Channel Configuration is used for multi-die devices, it is possible to have a common set of
register settings for all the channels of Die 0 and a different common set of register settings for all the
channels of Die 1. This can be achieved if the Address Map Header for Die 1 points to different starting
address than the Address Map Header for Die 0. However, in most applications it is recommended that
the Address Map Header for Die 0 and Die 1 point to the same location. This is because in Common
Channel Configuration, typically Channels 0 to 7 all share the same Channel and Share Register settings.
Using the same starting address for both dies minimizes the amount of EEPROM memory space required.

2.3 Multi-Die Address Map Headers

2.3.1 Address Map Header Definitions
If Base Header Byte 0, Bit 6 = 1, Address Map Headers are used. The Address Map Header specifies the
memory location where each device's die begins reading its programmed configuration data settings.
Table 3 explains the meaning of the Address Map Header Bytes.

Table 3. Address Map Header Information

BYTE BIT(S) BIT NAME DESCRIPTION
8-Bit CRC value for each die. CRC is computed from all the Bytes used by the relevant0 7:0 CRC Value die to load from EEPROM.

EEPROM Die Start1 7:0 Start address for the Channel Configuration page of the relevant die's EEPROM.Address
7:3 RES Reserved. Set bits to 0.

2 (1) EEPROM Die Start These bits are only set if EEPROM Size > 256 Bytes. Up to 3 MSBs can be appended2:0 Address MSBs to the front of the EEPROM start address indicated in Byte 1.
(1) Byte 2 is present only if the EEPROM > 256 Bytes Enable Bit is set by asserting Base Header Byte 0, Bit 5 = 1. For example, if

the EEPROM start address is located at Address 0x1F4, 9 bits are required. Thus, Address Map Header Byte 1 = 0xF4, and
Address Map Header Byte 2 = 0x01. If EEPROM ≤ 256 Bytes, then the Address Map Header will be 2 Bytes, not 3 Bytes.

The maximum EEPROM size allowed for the 25 to 28-G devices is 16 Kbits (2048 Bytes). As with the 10
to 12.5-Gbps retimer devices, if EEPROM size > 256 Bytes, the EEPROM must support page addressing
in order to be used properly with TI high speed devices.

The Address Map Header for each device is located immediately after the 3 Base Header Bytes. The 25
to 28-G device obtains the starting memory location of its Address Map Header by determining its SMBus
address index, ISMB_ADDR, and then computing the start address of its corresponding Address Map Header,
ADDRMAP_START, as shown in Table 4.
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Table 4. ISMB_ADDR and ADDRMAP_START Locations

ISMB_ADDR ADDRMAP_START (ADDRESS MAP MEMORY LOCATION)RETIMER SMBus (SMBus ADDRESSWRITE ADDRESS If EEPROM size ≤ 256 Bytes If EEPROM size > 256 BytesINDEX)
0x30 0 3 3
0x32 1 5 6
0x34 2 7 9
0x36 3 9 12
0x38 4 11 15
0x3A 5 13 18
0x3C 6 15 21
0x3E 7 17 24
0x40 8 19 27
0x42 9 21 30
0x44 10 23 33
0x46 11 25 36
0x48 12 27 39
0x4A 13 29 42
0x4C 14 31 45
0x4E 15 33 48

2.3.2 Address Map Headers in Multi-Die Devices
In the 25 to 28-Gbps devices, there is one Address Map Header per die slot. Because there are multiple
dies per device, there are multiple Address Map Headers per device slot. Although both the DS250DF810
and the DS280BR810 have two dies per package, the EEPROM Address Map Header always allocates
space for four Address Map Headers per device slot. Since there are not actually four dies within the
DS250DF810 and the DS280BR810 ICs, the Address Map Header for the third and fourth die can be
populated with the same header as Die 0 in order to ensure that the EEPROM hex file is valid.

2.3.3 EEPROM Configuration in Multi-Die Devices without Address Map Headers
If Address Map Headers are not used, the DS250DF810 and DS280BR810 compute a fixed starting
memory location for each device slot, as well as the start location of each die slot within the device. To do
this, the device first determines its SMBus address index, ISMB_ADDR, in the array of permissible SMBus
Write Address Bytes, shown previously in Table 4.

The 25 to 28-Gbps device then computes the length of the data slot, NDATA_SLOT. The length of each data
slot is determined by device IC and whether the Common Channel bit is enabled in the Base Header. The
following is an example of the NDATA_SLOT calculation when the DS250DF810 retimer is used.

Table 5. NDATA_SLOT Calculation per Die for DS250DF810

COMMON_CHANNEL = 1 COMMON_CHANNEL = 0
Channel Register Bytes 72 × 1 Channel = 72 72 × 4 Channels = 288
Share Register Bytes 2 2

CRC Byte (1) 1 1
NDATA_SLOT 75 291(Total Bytes per Device Slot)

(1) Without Address Map Headers, the CRC Byte is programmed as an extra Byte after the last Share Register Byte in each data
slot. This Byte is still present even if CRC is not enabled in the Base Header. For multi-die devices, a CRC Byte is allocated for
each die.
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There is one significant difference when computing the ADDRDATA_START location for these multi-die devices
without Address Map Headers. When Address Map Headers are not used, the 25 to 28-Gbps devices
assume that there are NDATA_SLOT Bytes in EEPROM for all four dies, despite there only being two physical
dies per device slot. Therefore, the start addresses for each die slot are computed as follows:
• ADDRDATA_START_DIE0 = 3 + (ISMB_ADDR × {4 × NDATA_SLOT})
• ADDRDATA_START_DIE1 = 3 + (ISMB_ADDR × {4 × NDATA_SLOT}) + (1 × NDATA_SLOT)
• ADDRDATA_START_DIE2 = 3 + (ISMB_ADDR × {4 × NDATA_SLOT}) + (2 × NDATA_SLOT)
• ADDRDATA_START_DIE3 = 3 + (ISMB_ADDR × {4 × NDATA_SLOT}) + (3 × NDATA_SLOT)

NOTE: An offset of three Bytes accounts for the Base Header Bytes.

As an example, consider the case where Common Channel Configuration is used and a DS250DF810
with SMBus Address 0x36 attempts to load settings from EEPROM. Referencing Table 4 and Table 5,
ISMB_ADDR = 3 and NDATA_SLOT = 75. Therefore, the device slot’s start address ADDRDATA_START per die can be
calculated as follows:
• ADDRDATA_START_DIE0 = 3 + (3 × {4 × 75}) = 903 or 0x387
• ADDRDATA_START_DIE1 = 3 + (3 × {4 × 75}) + (1 × 75) = 978 or 0x3D2
• ADDRDATA_START_DIE2 = 3 + (3 × {4 × 75}) + (2 × 75) = 1053 or 0x41D
• ADDRDATA_START_DIE3 = 3 + (3 × {4 × 75}) + (3 × 75) = 1128 or 0x468

When Address Map Headers are not used, the Base Header Byte 0, Bit 5 (EEPROM Size > 256 Bytes
Enable Bit) must be set to 1 if the physical EEPROM memory space is greater than 256 Bytes. If this
Base Header bit is not asserted, the device will not calculate the correct memory locations when the
desired EEPROM address Byte exceeds Address 0xFF.

Due to the complexity of configuring EEPROM for multi-die devices and the excess unused EEPROM
memory space required for the nonexistent Die 2 and Die 3, users are discouraged from programming
more than one device when Address Map Headers are not used. Address Map Headers not only simplify
EEPROM programming for multi-die devices, but also more efficiently uses EEPROM memory space.

2.4 Multi-Die Register Data Slot Settings
The DS250DF810 and DS280BR810 have two dies per device. In each die, the SMBus register map
architecture uses one global Share Register Page and four individual Channel Register Pages. Therefore,
with two dies, Die 0 contains one set of Share Register data and Channel Register data related to
Channels 0 to 3, and Die 1 contains a different set of Share Register data and Channel Register data
related to Channels 4 to 7.

2.4.1 Multi-Die Slot Mapping
When mapping either the DS250DF810 or DS280BR810 SMBus register pages to EEPROM, the
EEPROM data for Channel 0 is programmed first, followed by Channels 1, 2, 3, and lastly, the Share
Register data for Die 0. The EEPROM data for the second die immediately follows, with EEPROM data for
Channel 4, then Channels 5, 6, 7, and the Share Register data for Die 1.
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2.4.2 EEPROM Data for the DS250DF810 and DS280BR810
While an EEPROM allows devices to start up with settings different than the factory default, the EEPROM
only maps a subset of the SMBus register bits. SMBus register bits in the device that are not designed for
EEPROM cannot be changed from default at device startup. The number of Bytes mapped to EEPROM
per Channel Register and Share Register Page varies depending on the device type. The difference in
Byte size per device type is summarized in Table 6.

Table 6. Number of Bytes Mapped to EEPROM per 25-G to 28-G Device

FROM CHANNEL FROM SHAREDEVICE TYPE DEVICES INCLUDEDREGISTER PAGE REGISTER PAGE
8-Channel Repeater 8 1 DS280BR810
8-Channel Retimer 72 2 DS250DF810

For detailed information about bit mapping from Channel Register and Share Register Pages to EEPROM,
refer to the tables in Section 6.

2.4.3 CRC Calculation for Multi-Die Devices
The CRC for each die slot is calculated by evaluating the CRC-8 polynomial for all the Bytes each die
uses when loading its die slot settings from EEPROM.

2.4.3.1 CRC Calculation with Address Map Header
If the Address Map Header is enabled by asserting Base Header 0, Bit 6 = 1, the CRC Byte for each die
slot is computed using the following Bytes:
• Base Header (3 Bytes)
• Non-CRC Bytes of the Die Slot’s Address Map Header (1 or 2 Bytes)
• Die Slot’s Channel Register Data (8 or 72 Bytes per Channel)
• Die Slot’s Share Register Data (1 or 2 Bytes)

When the Address Map Header is enabled, the CRC Byte for each die is stored in the respective die’s
Address Map Header Byte 0.

2.4.3.2 CRC Calculation without Address Map Header
If the Address Map Header is disabled by asserting Base Header 0, Bit 6 = 0, the CRC Byte for each die
slot is computed using the following Bytes:
• Base Header (3 Bytes)
• Die Slot’s Channel Register Data (8 or 72 Bytes per Channel)
• Die Slot’s Share Register Data (1 or 2 Bytes)

When the Address Map Header is disabled, the CRC Byte for each die is stored in the Byte location
immediately following the last Share Register Byte of that particular die slot.
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3 Example 1: EEPROM Hex File for 2 Devices, CRC Disabled
A simple case for programming EEPROM is shown here with two multi-die devices. In this example, the
following settings are desired.
• Enable Address Map Header.
• Enable Common Channel Configuration.
• Set EEPROM ≤ 256 Bytes.
• Device Count = 2.
• Disable CRC Byte. Since CRC is disabled, the first Address Map Header Byte value for each Die Slot

Address Map Header is arbitrary.

An example of a hex file with two DS280BR810 devices that meet these requirements is shown below.

From the DS280BR810 hex file, the Base Header Bytes are 0x510010. From Table 2, this means:
• CRC is disabled (Reg 0x00[7] = 0’b).
• Address Map Header is used (Reg 0x00[6] = 1’b).
• EEPROM ≤ 256 Bytes (Reg 0x00[5] = 0’b).
• Common Channel is enabled (Reg 0x00[4] = 1’b).
• DEVICE COUNT = 2 Devices (Reg 0x00[3:0] = 0001’b).
• Max EEPROM Burst size = 16 Bytes (Reg 0x02 = 0x10).

Since the DS280BR810 is a multi-die device, there are four Address Map Headers allocated per device
slot, with one Address Map Header for each die. Because EEPROM size ≤ 256 Bytes, the Address Map
Header for each die is two Bytes long. The starting address location for the two devices can be
determined by the non-CRC Bytes of these Address Map Headers:
• Device 0, Die 0 [CRC, Start Address] = [0x00, 0x13]
• Device 0, Die 1 [CRC, Start Address] = [0x00, 0x13]
• Device 0, Die 2 [CRC, Start Address] = [0x00, 0x13]
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• Device 0, Die 3 [CRC, Start Address] = [0x00, 0x13]
• Device 1, Die 0 [CRC, Start Address] = [0x00, 0x55]
• Device 1, Die 1 [CRC, Start Address] = [0x00, 0x55]
• Device 1, Die 2 [CRC, Start Address] = [0x00, 0x55]
• Device 1, Die 3 [CRC, Start Address] = [0x00, 0x55]

Since Common Channel Configuration is enabled, all channels in each die derive their device settings
from only one set of Channel Register settings, followed immediately by the die’s Share Register data. In
this example, Channel Register and Share Register EEPROM data are the same for all channels.
Therefore, both Die 0 and Die 1 point to the same start address to conserve EEPROM memory. The
Channel and Share Register EEPROM data for Device 0, Die 0 and Die 1, are shown in Table 7.

Table 7. Device 0 Settings for Die 0 and Die 1

Channel Register Data 0x86403A0A6D420000

Share Register Data 0x00

NOTE: Address Map Headers for Die 2 and Die 3 are still present, though their values are arbitrary
and ignored because these dies do not exist in the IC. To output a valid EEPROM hex file,
these Address Map Headers are populated with the same Address Map Header values as
Die 0.
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4 Example 2: EEPROM Hex File for 1 Device, No Address Map Header
When programming a single device, an Address Map Header is not always necessary. In this example,
the following settings are desired.
• Enable CRC Byte.
• Disable Address Map Header.
• Enable Common Channel Configuration.
• Device Count =1.
• Set EEPROM < 256 Bytes.

An example of a hex file with a DS250DF810 that meets these requirements is shown below.

In this DS250DF810 hex file, the Base Header Bytes are 0x900010. From Table 2, this means:
• CRC is enabled (Reg 0x00[7] = 1’b).
• Address Map Header is not used (Reg 0x00[6] = 0’b).
• EEPROM ≤ 256 Bytes (Reg 0x00[5] = 0’b).
• Common Channel is enabled (Reg 0x00[4] = 1’b)
• DEVICE COUNT = 1 Device (Reg 0x00[3:0] = 0000’b).
• Max EEPROM Burst size = 16 Bytes (Reg 0x02 = 0x10).

Since an Address Map Header is not used, the first device slot begins immediately after the Base Header.
Without Address Map Headers, each die’s start address has a fixed memory location. Therefore, the
Channel Register data, Share Register data, and CRC Byte for each die are stored in separate memory
locations.
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When Common Channel Configuration is enabled, all channels derive their device settings from only one
set of Channel Register settings, followed immediately by the die’s Share Register data. Because the
DS250DF810 is a multi-die device, Die 0’s Common Channel Register data comes first, followed by its
Share Register data and CRC Byte. Immediately afterwards, Die 1’s Common Channel Register data,
Share Register data, and CRC Byte follow. In this example, Die 0 and Die 1 have a different set of
Common Channel Register settings, therefore leading to different CRC Byte values. The Channel and
Share Register EEPROM data for Die 0 and Die 1 in this example are shown in Table 8.

Table 8. Slot Settings for Die 0 and Die 1

0x0773000630210F00A0F46D102DC9E5600015A2BB182A202310FC7B60001A40
Channel Register Data, Die 0 (CH 0-3) 400040508090C0D0D1D5D8EAF7FDEEEFFF000000000034428000000521344813

A9001F9FF12248C300

Share Register Data, Die 0 0x900F

0x0673000630210F00A0F46D102DC9E5600015A2BB182A202310FC7B60001A40
Channel Register Data, Die 1 (CH 4-7) 400040508090C0D0D1D5D8EAF7FDEEEFFF000000000034428000000521344813

A9001F9FF12248C300

Share Register Data, Die 1 0x900F

The CRC Byte is calculated from the Base Header and relevant die slot Bytes. The values used for the
CRC calculation in this example are shown in the following calculations.

Device 0, Die 0 CRC Calculation

CRC-8 calculation of the above data Bytes for Die 0 yields CRC = 0x87.

Device 0, Die 1 CRC Calculation

CRC-8 calculation of the above data Bytes for Die 1 yields CRC = 0x15.

NOTE: Since the DS250DF810 is a two-die device, there is no practical need to search for
EEPROM data regarding Die 2 and Die 3. However, because memory locations are fixed
when Address Map Headers are not used, memory space is still reserved for the presence of
Die 2 and Die 3 EEPROM data, even though Die 2 and Die 3 do not exist in the silicon. The
CRC Bytes for Die 2 and Die 3, since these dies do not exist in the IC package, are ignored.
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5 Example 3: EEPROM Hex File for 4 Devices, CRC Enabled
When programming multiple EEPROM device slots, Address Map Headers are recommended. In this
example, the following settings are desired:
• Enable CRC Byte.
• Enable Address Map Header.
• Disable Common Channel Configuration.
• Device Count = 4.
• Set EEPROM > 256 Bytes.

An example of a hex file with 4 x DS280BR810 devices (4 unique EEPROM slots) that are CRC enabled
is shown below.
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In the DS280BR810 hex file, the Base Header Bytes are 0xE30010. From Table 2, this means:
• CRC is enabled (Reg 0x00[7] = 1’b).
• Address Map Header is enabled (Reg 0x00[6] = 1’b).
• EEPROM > 256 Bytes (Reg 0x00[5] = 1’b).
• Common Channel disabled (Reg 0x00[4] = 0’b)
• DEVICE COUNT = 4 Devices (Reg 0x00[3:0] = 0011’b).
• Max EEPROM Burst size = 16 Bytes (Reg 0x02 = 0x10).

Since the DS280BR810 is a multi-die device, there are four Address Map Headers allocated per device
slot, with one Address Map Header for each die. Because EEPROM size > 256 Bytes, the Address Map
Header for each die is three Bytes long. Note that since each channel register is unique, Die 0 and Die 1
Address Map Headers have a different data start address and a different CRC value. The starting address
location for each device die slot can be determined by the non-CRC Bytes of each die’s Address Map
Header:
• Device 0, Die 0, 2, 3 [CRC, Start Address] = [0x8F, 0x0033]
• Device 0, Die 1 [CRC, Start Address] = [0x8F, 0x0054]
• Device 1, Die 0, 2, 3 [CRC, Start Address] = [0x6A, 0x0075]
• Device 1, Die 1 [CRC, Start Address] = [0xE4, 0x0096]
• Device 2, Die 0, 2, 3 [CRC, Start Address] = [0x01, 0x00B7]
• Device 2, Die 1 [CRC, Start Address] = [0x42, 0x00D8]
• Device 3, Die 0, 2, 3 [CRC, Start Address] = [0xA7, 0x00F9]
• Device 3, Die 1 [CRC, Start Address] = [0x7D, 0x011A]

By searching for the start address relevant to each device die, the remaining Bytes for that die’s EEPROM
register settings can be found. For example, in Device 3, Die 1, the Bytes of Device 3, Die 1 configuration
data begin at Address 0x011A. Since Common Channel Configuration is disabled, each die slot contains
four sets of Channel Register data followed by the Share Register data. The Channel and Share Register
EEPROM data for Device 3 in this example is shown in Table 9.

Table 9. Device 3 Slot Settings for Die 0 and Die 1

0x87403A0A6D42000080403A0A6D42000080403A0A6D42000080403A0A6D4200Die 0, Channel 0-3 Register Data
00

Die 0, Share Register Data 0x00

0x80403A0A6D42000080403A0A6D42000080403A0A6D42000086403A0A6D4200Die 1, Channel 4-7 Register Data
00

Die 1, Share Register Data 0x00

The CRC Byte for each die slot is calculated from the Base Header, non-CRC Bytes of the die slot’s
Address Map Header, and the Channel Register and Share Register data Bytes. The values used for the
CRC calculation in Device 3, Die 0 and Die 1 are shown in the following calculations.
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Device 3, Die 0 CRC Calculation

CRC-8 calculation of the above data Bytes for Die 0 yields CRC = 0xA7.

Device 3, Die 1 CRC Calculation

CRC-8 calculation of the above data Bytes for Die 1 yields CRC = 0x7D.

NOTE: Address Map Headers for Die 2 and Die 3 are still present, though their values are arbitrary
and ignored because these dies do not exist in the IC. To output a valid EEPROM hex file,
these Address Map Headers and CRC Bytes are populated with the same Address Map
Header and CRC Byte values from Die 0.
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6 EEPROM Register Maps
The SMBus-to-EEPROM register maps for the DS280BR810 and the DS250DF810 are provided in the
following tables.

Table 10. EEPROM Register Map Lookup Table

DEVICE TYPE CHANNEL REGISTER MAPPING SHARE REGISTER MAPPING
8-Channel Repeater Table 11 Table 12
8-Channel Retimer Table 13 Table 14

To read each table, the blue column represents the EEPROM Address Byte, while the remaining columns
to the right show Bits 7:0 for the corresponding EEPROM Byte. The matching SMBus register bit for each
EEPROM address bit is shown in green. As an example, in Table 11, EEPROM Address Byte 0x05, Bit 4
maps to DS280BR810 SMBus Reg 0x0C[2], which is 0 by default.

NOTE: Share Register EEPROM data follows the last channel’s Channel Register EEPROM data for
each device’s die slot. The actual number of Channel Registers used per EEPROM die slot
depends on the device type (repeater or retimer) and whether Common Channel
Configuration is enabled. The EEPROM Register Maps presented in this section assume that
Common Channel Configuration has been enabled.

Table 11. Default EEPROM Map for DS280BR810 Channel Register Data

EEPROM ADDRESS BYTE BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
SMB Register 0x03 [7] 0x03 [6] 0x03 [5] 0x03 [4] 0x03 [3] 0x03 [2] 0x03 [1] 0x03 [0]

0 (0x00)
Value 0x80 1 0 0 0 0 0 0 0

SMB Register 0x04 [5] 0x04 [4] 0x04 [3] 0x04 [1] 0x04 [0] 0x05 [7] 0x05 [6] 0x05 [5]
1 (0x01)

Value 0x40 0 1 0 0 0 0 0 0
SMB Register 0x05 [4] 0x05 [3] 0x05 [2] 0x06 [7] 0x06 [6] 0x06 [5] 0x06 [4] 0x06 [3]

2 (0x02)
Value 0x38 0 0 1 1 1 0 0 0

SMB Register 0x06 [2] 0x06 [1] 0x06 [0] 0x08 [7] 0x08 [6] 0x08 [5] 0x08 [4] 0x08 [3]
3 (0x03)

Value 0x0A 0 0 0 0 1 0 1 0
SMB Register 0x0A [6] 0x0A [5] 0x0A [4] 0x0B [6] 0x0B [4] 0x0B [3] 0x0B [2] 0x0B [1]

4 (0x04)
Value 0x6D 0 1 1 0 1 1 0 1

SMB Register 0x0B [0] 0x0C [6] 0x0C [3] 0x0C [2] 0x0C [1] 0x0C [0] 0x0D [6] 0x0D [3]
5 (0x05)

Value 0x42 0 1 0 0 0 0 1 0
SMB Register 0x0D [2] 0x0D [1] 0x0D [0] 0x0F [5] 0x0F [4] 0x0F [3] 0x0F [2] 0x0F [1]

6 (0x06)
Value 0x00 0 0 0 0 0 0 0 0

SMB Register 0x0F [0] Reserved Reserved Reserved Reserved Reserved Reserved Reserved
7 (0x07)

Value 0x00 0 0 0 0 0 0 0 0

Table 12. Default EEPROM Map for DS280BR810 Share Register Data

EEPROM ADDRESS BYTE BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
SMB Register 0x05 [2] 0x07 [0] Reserved Reserved Reserved Reserved Reserved Reserved

8 (0x08)
Value 0x00 0 0 0 0 0 0 0 0

Table 13. Default EEPROM Map for DS250DF810 Channel Register Data

EEPROM ADDRESS BYTE BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
SMB Register 0x03 [7] 0x03 [6] 0x03 [5] 0x03 [4] 0x03 [3] 0x03 [2] 0x03 [1] 0x03 [0]

0 (0x00)
Value 0x00 0 0 0 0 0 0 0 0
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Table 13. Default EEPROM Map for DS250DF810 Channel Register Data (continued)
EEPROM ADDRESS BYTE BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
SMB Register 0x08 [7] 0x08 [6] 0x08 [5] 0x08 [4] 0x08 [3] 0x08 [2] 0x08 [1] 0x08 [0]

1 (0x01)
Value 0x73 0 1 1 1 0 0 1 1

SMB Register 0x09 [7] 0x09 [6] 0x09 [5] 0x09 [4] 0x09 [3] 0x09 [2] 0x09 [1] 0x09 [0]
2 (0x02)

Value 0x00 0 0 0 0 0 0 0 0
SMB Register 0x0A [7] 0x0A [6] 0x0A [5] 0x0A [4] 0x0B [7] 0x0B [6] 0x0B [5] 0x0B [4]

3 (0x03)
Value 0x06 0 0 0 0 0 1 1 0

SMB Register 0x0B [3] 0x0B [2] 0x0B [1] 0x0B [0] 0x0D [5] 0x0D [4] 0x0D [3] 0x0D [2]
4 (0x04)

Value 0x30 0 0 1 1 0 0 0 0
SMB Register 0x11 [7] 0x11 [6] 0x11 [5] 0x11 [3] 0x11 [2] 0x11 [1] 0x11 [0] 0x12 [7]

5 (0x05)
Value 0x21 0 0 1 0 0 0 0 1

SMB Register 0x12 [5] 0x12 [4] 0x12 [3] 0x12 [2] 0x12 [1] 0x12 [0] 0x13 [5] 0x13 [4]
6 (0x06)

Value 0x0F 0 0 0 0 1 1 1 1
SMB Register 0x13 [3] 0x13 [2] 0x13 [1] 0x14 [7] 0x14 [6] 0x14 [5] 0x14 [4] 0x14 [3]

7 (0x07)
Value 0x00 0 0 0 0 0 0 0 0

SMB Register 0x14 [2] 0x15 [7] 0x15 [4] 0x15 [3] 0x15 [2] 0x15 [1] 0x15 [0] 0x16 [7]
8 (0x08)

Value 0xA0 1 0 1 0 0 0 0 0
SMB Register 0x16 [6] 0x16 [5] 0x16 [4] 0x16 [3] 0x16 [2] 0x16 [1] 0x16 [0] 0x17 [7]

9 (0x09)
Value 0xF4 1 1 1 1 0 1 0 0

SMB Register 0x17 [6] 0x17 [5] 0x17 [4] 0x17 [3] 0x17 [2] 0x17 [1] 0x17 [0] 0x18 [6]
10 (0x0A)

Value 0x6D 0 1 1 0 1 1 0 1
SMB Register 0x18 [5] 0x18 [4] 0x18 [2] 0x19 [5] 0x19 [4] 0x19 [3] 0x19 [2] 0x19 [1]

11 (0x0B)
Value 0x10 0 0 0 1 0 0 0 0

SMB Register 0x19 [0] 0x1A [7] 0x1A [6] 0x1A [5] 0x1A [4] 0x1A [3] 0x1A [2] 0x1B [1]
12 (0x0C)

Value 0x2D 0 0 1 0 1 1 0 1
SMB Register 0x1B [0] 0x1C [7] 0x1C [6] 0x1C [5] 0x1C [4] 0x1C [3] 0x1C [2] 0x1E [7]

13 (0x0D)
Value 0xC9 1 1 0 0 1 0 0 1

SMB Register 0x1E [6] 0x1E [5] 0x1E [3] 0x1E [2] 0x1E [1] 0x1E [0] 0x1F [4] 0x1F [3]
14 (0x0E)

Value 0xE5 1 1 1 0 0 1 0 1
SMB Register 0x1F [2] 0x1F [1] 0x1F [0] 0x20 [7] 0x20 [6] 0x20 [5] 0x20 [4] 0x20 [3]

15 (0x0F)
Value 0x60 0 1 1 0 0 0 0 0

SMB Register 0x20 [2] 0x20 [1] 0x20 [0] 0x21 [7] 0x21 [6] 0x21 [5] 0x21 [4] 0x21 [3]
16 (0x10)

Value 0x00 0 0 0 0 0 0 0 0
SMB Register 0x21 [2] 0x21 [1] 0x21 [0] 0x23 [6] 0x2A [7] 0x2A [6] 0x2A [5] 0x2A [4]

17 (0x11)
Value 0x15 0 0 0 1 0 1 0 1

SMB Register 0x2A [3] 0x2A [2] 0x2A [1] 0x2A [0] 0x2B [5] 0x2B [4] 0x2B [3] 0x2B [2]
18 (0x12)

Value 0xA2 1 0 1 0 0 0 1 0
SMB Register 0x2B [1] 0x2B [0] 0x2C [6] 0x2C [5] 0x2C [4] 0x2C [3] 0x2C [2] 0x2C [1]

19 (0x13)
Value 0xBB 1 0 1 1 1 0 1 1

SMB Register 0x2C [0] 0x2D [7] 0x2D [6] 0x2D [5] 0x2D [4] 0x2D [3] 0x2D [2] 0x2D [1]
20 (0x14)

Value 0x18 0 0 0 1 1 0 0 0
SMB Register 0x2D [0] 0x2F [7] 0x2F [6] 0x2F [5] 0x2F [4] 0x2F [3] 0x2F [2] 0x2F [1]

21 (0x15)
Value 0x2A 0 0 1 0 1 0 1 0

SMB Register 0x30 [6] 0x31 [6] 0x31 [5] 0x31 [4] 0x31 [3] 0x31 [1] 0x31 [0] 0x32 [7]
22 (0x16)

Value 0x20 0 0 1 0 0 0 0 0
SMB Register 0x32 [6] 0x32 [5] 0x32 [4] 0x32 [3] 0x32 [2] 0x32 [1] 0x32 [0] 0x33 [7]

23 (0x17)
Value 0x23 0 0 1 0 0 0 1 1
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Table 13. Default EEPROM Map for DS250DF810 Channel Register Data (continued)
EEPROM ADDRESS BYTE BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
SMB Register 0x33 [6] 0x33 [5] 0x33 [4] 0x33 [3] 0x33 [2] 0x33 [1] 0x33 [0] 0x34 [6]

24 (0x18)
Value 0x10 0 0 0 1 0 0 0 0

SMB Register 0x34 [5] 0x34 [4] 0x34 [3] 0x34 [2] 0x34 [1] 0x34 [0] 0x35 [7] 0x35 [6]
25 (0x19)

Value 0xFC 1 1 1 1 1 1 0 0
SMB Register 0x35 [4] 0x35 [3] 0x35 [2] 0x35 [1] 0x35 [0] 0x36 [6] 0x36 [5] 0x36 [4]

26 (0x1A)
Value 0x7B 0 1 1 1 1 0 1 1

SMB Register 0x36 [2] 0x39 [6] 0x39 [5] 0x39 [4] 0x39 [3] 0x39 [2] 0x39 [1] 0x39 [0]
27 (0x1B)

Value 0x60 0 1 1 0 0 0 0 0
SMB Register 0x3A [7] 0x3A [6] 0x3A [5] 0x3A [4] 0x3A [3] 0x3A [2] 0x3A [1] 0x3A [0]

28 (0x1C)
Value 0x00 0 0 0 0 0 0 0 0

SMB Register 0x3D [7] 0x3D [6] 0x3D [5] 0x3D [4] 0x3D [3] 0x3D [2] 0x3D [1] 0x3D [0]
29 (0x1D)

Value 0x1A 0 0 0 1 1 0 1 0
SMB Register 0x3E [7] 0x3E [6] 0x3E [5] 0x3E [4] 0x3E [3] 0x3E [2] 0x3E [1] 0x3E [0]

30 (0x1E)
Value 0x40 0 1 0 0 0 0 0 0

SMB Register 0x3F [7] 0x3F [6] 0x3F [5] 0x3F [4] 0x3F [3] 0x3F [2] 0x3F [1] 0x3F [0]
31 (0x1F)

Value 0x40 0 1 0 0 0 0 0 0
SMB Register 0x40 [7] 0x40 [6] 0x40 [5] 0x40 [4] 0x40 [3] 0x40 [2] 0x40 [1] 0x40 [0]

32 (0x20)
Value 0x00 0 0 0 0 0 0 0 0

SMB Register 0x41 [7] 0x41 [6] 0x41 [5] 0x41 [4] 0x41 [3] 0x41 [2] 0x41 [1] 0x41 [0]
33 (0x21)

Value 0x40 0 1 0 0 0 0 0 0
SMB Register 0x42 [7] 0x42 [6] 0x42 [5] 0x42 [4] 0x42 [3] 0x42 [2] 0x42 [1] 0x42 [0]

34 (0x22)
Value 0x50 0 1 0 1 0 0 0 0

SMB Register 0x43 [7] 0x43 [6] 0x43 [5] 0x43 [4] 0x43 [3] 0x43 [2] 0x43 [1] 0x43 [0]
35 (0x23)

Value 0x80 1 0 0 0 0 0 0 0
SMB Register 0x44 [7] 0x44 [6] 0x44 [5] 0x44 [4] 0x44 [3] 0x44 [2] 0x44 [1] 0x44 [0]

36 (0x24)
Value 0x90 1 0 0 1 0 0 0 0

SMB Register 0x45 [7] 0x45 [6] 0x45 [5] 0x45 [4] 0x45 [3] 0x45 [2] 0x45 [1] 0x45 [0]
37 (0x25)

Value 0xC0 1 1 0 0 0 0 0 0
SMB Register 0x46 [7] 0x46 [6] 0x46 [5] 0x46 [4] 0x46 [3] 0x46 [2] 0x46 [1] 0x46 [0]

38 (0x26)
Value 0xD0 1 1 0 1 0 0 0 0

SMB Register 0x47 [7] 0x47 [6] 0x47 [5] 0x47 [4] 0x47 [3] 0x47 [2] 0x47 [1] 0x47 [0]
39 (0x27)

Value 0xD1 1 1 0 1 0 0 0 1
SMB Register 0x48 [7] 0x48 [6] 0x48 [5] 0x48 [4] 0x48 [3] 0x48 [2] 0x48 [1] 0x48 [0]

40 (0x28)
Value 0xD5 1 1 0 1 0 1 0 1

SMB Register 0x49 [7] 0x49 [6] 0x49 [5] 0x49 [4] 0x49 [3] 0x49 [2] 0x49 [1] 0x49 [0]
41 (0x29)

Value 0xD8 1 1 0 1 1 0 0 0
SMB Register 0x4A [7] 0x4A [6] 0x4A [5] 0x4A [4] 0x4A [3] 0x4A [2] 0x4A [1] 0x4A [0]

42 (0x2A)
Value 0xEA 1 1 1 0 1 0 1 0

SMB Register 0x4B [7] 0x4B [6] 0x4B [5] 0x4B [4] 0x4B [3] 0x4B [2] 0x4B [1] 0x4B [0]
43 (0x2B)

Value 0xF7 1 1 1 1 0 1 1 1
SMB Register 0x4C [7] 0x4C [6] 0x4C [5] 0x4C [4] 0x4C [3] 0x4C [2] 0x4C [1] 0x4C [0]

44 (0x2C)
Value 0xFD 1 1 1 1 1 1 0 1

SMB Register 0x4D [7] 0x4D [6] 0x4D [5] 0x4D [4] 0x4D [3] 0x4D [2] 0x4D [1] 0x4D [0]
45 (0x2D)

Value 0xEE 1 1 1 0 1 1 1 0
SMB Register 0x4E [7] 0x4E [6] 0x4E [5] 0x4E [4] 0x4E [3] 0x4E [2] 0x4E [1] 0x4E [0]

46 (0x2E)
Value 0xEF 1 1 1 0 1 1 1 1
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Table 13. Default EEPROM Map for DS250DF810 Channel Register Data (continued)
EEPROM ADDRESS BYTE BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
SMB Register 0x4F [7] 0x4F [6] 0x4F [5] 0x4F [4] 0x4F [3] 0x4F [2] 0x4F [1] 0x4F [0]

47 (0x2F)
Value 0xFF 1 1 1 1 1 1 1 1

SMB Register 0x60 [7] 0x60 [6] 0x60 [5] 0x60 [4] 0x60 [3] 0x60 [2] 0x60 [1] 0x60 [0]
48 (0x30)

Value 0x00 0 0 0 0 0 0 0 0
SMB Register 0x61 [7] 0x61 [6] 0x61 [5] 0x61 [4] 0x61 [3] 0x61 [2] 0x61 [1] 0x61 [0]

49 (0x31)
Value 0x00 0 0 0 0 0 0 0 0

SMB Register 0x62 [7] 0x62 [6] 0x62 [5] 0x62 [4] 0x62 [3] 0x62 [2] 0x62 [1] 0x62 [0]
50 (0x32)

Value 0x00 0 0 0 0 0 0 0 0
SMB Register 0x63 [7] 0x63 [6] 0x63 [5] 0x63 [4] 0x63 [3] 0x63 [2] 0x63 [1] 0x63 [0]

51 (0x33)
Value 0x00 0 0 0 0 0 0 0 0

SMB Register 0x64 [7] 0x64 [6] 0x64 [5] 0x64 [4] 0x64 [3] 0x64 [2] 0x64 [1] 0x64 [0]
52 (0x34)

Value 0x00 0 0 0 0 0 0 0 0
SMB Register 0x67 [7] 0x67 [6] 0x67 [5] 0x69 [3] 0x69 [2] 0x69 [1] 0x69 [0] 0x6A [7]

53 (0x35)
Value 0x34 0 0 1 1 0 1 0 0

SMB Register 0x6A [6] 0x6A [5] 0x6A [4] 0x6A [3] 0x6A [2] 0x6A [1] 0x6A [0] 0x6B [7]
54 (0x36)

Value 0x42 0 1 0 0 0 0 1 0
SMB Register 0x6B [6] 0x6B [5] 0x6B [4] 0x6B [3] 0x6B [2] 0x6B [1] 0x6B [0] 0x6C [7]

55 (0x37)
Value 0x80 1 0 0 0 0 0 0 0

SMB Register 0x6C [6] 0x6C [5] 0x6C [4] 0x6C [3] 0x6C [2] 0x6C [1] 0x6C [0] 0x6D [7]
56 (0x38)

Value 0x00 0 0 0 0 0 0 0 0
SMB Register 0x6D [6] 0x6D [5] 0x6D [4] 0x6D [3] 0x6D [2] 0x6D [1] 0x6D [0] 0x6E [7]

57 (0x39)
Value 0x00 0 0 0 0 0 0 0 0

SMB Register 0x6E [6] 0x6F [7] 0x6F [6] 0x6F [5] 0x70 [3] 0x70 [2] 0x70 [1] 0x70 [0]
58 (0x3A)

Value 0x05 0 0 0 0 0 1 0 1
SMB Register 0x76 [7] 0x76 [6] 0x76 [5] 0x76 [4] 0x76 [3] 0x76 [2] 0x76 [1] 0x76 [0]

59 (0x3B)
Value 0x21 0 0 1 0 0 0 0 1

SMB Register 0x77 [6] 0x77 [5] 0x77 [4] 0x77 [3] 0x77 [2] 0x77 [1] 0x79 [1] 0x79 [0]
60 (0x3C)

Value 0x34 0 0 1 1 0 1 0 0
SMB Register 0x7D [7] 0x7D [6] 0x7D [5] 0x7D [4] 0x7D [3] 0x7D [2] 0x7D [1] 0x7D [0]

61 (0x3D)
Value 0x48 0 1 0 0 1 0 0 0

SMB Register 0x7E [7] 0x7E [6] 0x7E [5] 0x7E [4] 0x7E [3] 0x7E [2] 0x7E [1] 0x7E [0]
62 (0x3E)

Value 0x13 0 0 0 1 0 0 1 1
SMB Register 0x7F [5] 0x7F [4] 0x7F [3] 0x7F [2] 0x7F [1] 0x7F [0] 0x8E [0] 0x96 [3]

63 (0x3F)
Value 0xA9 1 0 1 0 1 0 0 1

SMB Register 0x96 [2] 0x96 [1] 0x96 [0] 0x98 [5] 0x98 [4] 0x98 [3] 0x98 [2] 0x98 [1]
64 (0x40)

Value 0x00 0 0 0 0 0 0 0 0
SMB Register 0x98 [0] 0x99 [7] 0x99 [6] 0x99 [5] 0x99 [4] 0x99 [3] 0x99 [2] 0x99 [1]

65 (0x41)
Value 0x1F 0 0 0 1 1 1 1 1

SMB Register 0x99 [0] 0x9A [7] 0x9A [6] 0x9A [5] 0x9A [4] 0x9A [3] 0x9A [2] 0x9A [1]
66 (0x42)

Value 0x9F 1 0 0 1 1 1 1 1
SMB Register 0x9A [0] 0x9B [7] 0x9B [6] 0x9B [5] 0x9B [4] 0x9B [3] 0x9B [2] 0x9C [5]

67 (0x43)
Value 0xF1 1 1 1 1 0 0 0 1

SMB Register 0x9C [4] 0x9C [3] 0x9C [2] 0x9C [1] 0x9C [0] 0x9D [3] 0x9D [2] 0x9D [1]
68 (0x44)

Value 0x22 0 0 1 0 0 0 1 0
SMB Register 0x9E [7] 0x9E [6] 0x9E [5] 0x9E [4] 0x9E [3] 0x9E [2] 0xA5 [7] 0xA5 [6]

69 (0x45)
Value 0x48 0 1 0 0 1 0 0 0
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Table 13. Default EEPROM Map for DS250DF810 Channel Register Data (continued)
EEPROM ADDRESS BYTE BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
SMB Register 0xA5 [5] 0xA6 [6] 0xA6 [5] 0xA6 [4] 0xA6 [3] 0xA6 [2] 0xA6 [1] 0xA6 [0]

70 (0x46)
Value 0xC3 1 1 0 0 0 0 1 1

SMB Register 0xA9 [7] 0xA9 [6] 0xA9 [5] 0xA9 [4] 0xA9 [3] 0xA9 [2] 0xA9 [1] 0xA9 [0]
71 (0x47)

Value 0x00 0 0 0 0 0 0 0 0

Table 14. Default EEPROM Map for DS250DF810 Share Register Data

EEPROM ADDRESS BYTE BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
SMB Register 0x04 [3] 0x05 [2] 0x05 [1] 0x05 [0] 0x0A [7] 0x0A [6] 0x0A [5] 0x0A [4]

72 (0x48)
Value 0x90 1 0 0 1 0 0 0 0

SMB Register 0x0A [3] 0x0A [2] 0x0A [1] 0x0A [0] 0x10 [3] 0x10 [2] 0x10 [1] 0x10 [0]
73 (0x49)

Value 0x0F 0 0 0 0 1 1 1 1

7 Summary
In this application note, EEPROM programming is explained for the DS250DF810 retimer and
DS280BR810 repeater. Since these devices both have multiple register pages and multiple dies per IC
package, it is important to understand how to configure the EEPROM data correctly. To program an
EEPROM efficiently and accurately, system designers must decide when to use programming features
such as Common Channel Configuration, Address Map Headers, and CRC Bytes. With a complete
understanding of how to program and interpret EEPROM hex files for 25 to 28-G devices, system
designers are better equipped to generate their own customized hex files and increase the efficiency of
their final designs.

8 References
• DS280BR810 Data Sheet (SNLS511)
• DS250DF810 Data Sheet (SNLS495)
• DS100DF410EVK, DS110DF410EVK and DS125DF410EVM Evaluation Board Software Installation,

Setup, and Operating Guide (SNLU126)
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