intel.

Intel® Ethernet Connection 1217

Datasheet v2.3
Product Features

= General = Security & Manageability

— 10 BASE-T IEEE 802.3 specification — Intel® vPro support with appropriate Intel
conformance chipset components

— 100 BASE-TX IEEE 802.3 specification = Performance
conformance — Jumbo Frames (up to 9 kB)

— 1000 BASE-T IEEE 802.3 specification — 802.1Q & 802.1p
EO”fOFmE""fff‘_C? ¢ Ethernet (EEE) IEEE — Receive Side Scaling (RSS)

— Energy Efficien erne _
802.3az support [Low Power Idle (LPI) Two Queues (Tx & Rx)
mode] = Power

— Reduced power consumption during normal
operation and power down modes

— Integrated Intel® Auto Connect Battery

— IEEE 802.3u auto-negotiation conformance
— Supports carrier extension (half duplex)

— Loopback modes for diagnostics Saver (ACBS)
— Advanced digital baseline wander correction — Single-pin LAN Disable for easier BIOS
— Automatic MDI/MDIX crossover at all implementation
speeds of operation — Fully integrated Switching Voltage
— Automatic polarity correction Regulator (iSVR)
— MDC/MDIO management interface — Low Power LinkUp (LPLU)
— Flexible filters in PHY to reduce integrated = MAC/PHY Interconnect
LAN controller power — PCle-based interface for active state
— Smart speed operation for automatic speed operation (SO0 state)
reduction on faulty cable plants — SMBus-based interface for host and
— PMA loopback capable (no echo cancel) management traffic (Sx low power state)
— 802.1as/1588 conformance = Package/Design
— Power Optimizer Support — 48-pin package, 6 x 6 mm with a 0.4 mm
— Intel® Stable Image Platform Program lead pitch and an Exposed Pad* for ground
(SIPP) — Three configurable LED outputs
— iSCSI Boot — Integrated MDI interface termination

resistors to reduce BOM costs

— Reduced BOM cost by sharing SPI flash with
PCH

— Network proxy/ARP Offload support
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Revision Date Description
0.25 April 2011 Initial release.
0.26 May 2011 e Changed signal name “VDD1P0” to “VDDOP9”
e Changed signal name "CTRL1P0” to “"CTRLOP9”

0.8 September 2011 Added: Features list, Introduction, Interconnects, Initialization, Power Management and
Delivery, Device Functionality, Phy Functionality, Programmers’ Visible State, Electrical
and Timing Specifications, 1588 Information, Reference Schematics information,
Schematic and Board Layout Checklist Information, and Mobile and Non-Mobile Design
Considerations and Guidelines.

0.9 December 2011 Updated: name for Power Optimizer, Figurel Block Diagram, Table 1 (Power Optimizer
information), Status Packet from PHY information, Figure 3 and notes, VDDOP9 signal
names, VDD3P3 signal names, Pinout diagram, Ball Mapping table (signal names),
Table 26 Address Map, Table 30 PHY Identifier Register 1, Table 83 LANWAKE #, Figure
12 Power Delivery Schematic, Interconnects diagram Chapter 15 and Chapter 16,
Power Delivery schematic Chapters 15 and 16.

0.93 April 2012 Added: Reference to Intel® Ethernet Controller 1218 Datasheet; Notice that only the
internal Voltage Regulator will be supported
Updated: Legal Information front matter; Table 1 SKUs and Features; Table 15-10
Crystal Manufacturers and Part Numbers; Table 15-13 Inductors and Manufacturers:
Table 16-10 Crystal Manufacturers and Part Numbers; Table 16-13 Inductors and
Manufacturers

0.94 July 2012 e Included up-to-date power table

e Added note to inform readers that an external voltage regulator is not to be used
e Removed all information and references regarding the use of an external voltage
regulator

0.95 August 2012 e Updated Power Delivery Diagram

e Updated Power and Power Control Pins table
e Updated Ball Mapping table
e Updated Pinout diagram
e Updated SMBus Interface Pins table
0.96 November 2012 e Updated e-PAD information
e Removed all references to shared SVR

2.0 April 2013 e [Initial release (Intel public).!

2.1 August 2013 e Added section 6.3.1.9.

2.2 September 2013 e Revised section 6.3.1.4.2 (EEE LPI Unsupported Features; added network proxy

offload bullet).

2.3 October 2013 e Revised section 7.5 (Network Proxy Functionality; added a note to section 7.5.1).

1. Revision number changed to 2.0 at product release. No other versions have been released between revisions 0.96 and 2.0.
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Introduction

1.1

Note:

Note:

Figure 1-1.

Overview

The Intel® Ethernet Connection 1217 is a single-port Gigabit Ethernet Physical Layer
Transceiver (PHY). It connects to an integrated Media Access Controller (MAC) through
a dedicated interconnect. The 1217 supports operation at 1000/100/10 Mb/s data
rates. The PHY circuitry provides a standard IEEE 802.3 Ethernet interface for
1000BASE-T, 100BASE-TX, and 10BASE-T applications (802.3, 802.3u, and 802.3ab).
The 1217 also supports the Energy Efficient Ethernet (EEE) 802.az specification.

1 Gb/s half-duplex operation is not supported.

The 1217 is packaged in a small footprint QFN package. Package size is 6 x 6mm with a
0.4mm lead pitch and a height of 0.85mm, making it very attractive for small form-
factor platforms.

The 1217 interfaces with its MAC through two interfaces: PCle*-based and SMBus. The
PCIe (main) interface is used for all link speeds when the system is in an active state
(S0) while the SMBus is used only when the system is in a low power state (Sx). In
SMBus mode, the link speed is reduced to 10 Mb/s (dependent on low power options).
The PCle interface incorporates two aspects: a PCle SerDes (electrically) and a custom
logic protocol.

The 1217 PCle interface is not PCle compliant. It operates at half of the PCI Express*
(PClIe*) Specification v1.1 (2.5 GT/s) speed. In this datasheet the term PCle-based is
interchangeable with PCle. There are no design layout differences between normal PCle
and the Intel® Ethernet Controller I1217’s PCle-based interface.

SMBus PCIe
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Host ME
Crystal ——— PLL _ j E j E
Filter - =
+ Multiplexer L\ LEDs
. M
Testability < — > L —
RX LCD 0 j [
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Main Flows

The main Intel® 1217 GbE PHY interfaces are PCle and SMBus on the host side and the
MDI interface on the link side. Transmit traffic is received from the MAC device through
either PCIe or SMBus on the host interconnect and then transmitted on the MDI link.
Receive traffic arrives on the MDI link and transferred to the integrated LAN controller
through either the PCIe or SMBus interconnects.

The integrated LAN controller and system software control the Intel® Ethernet
Controller 1217’s functionality through two mechanisms:

e The I217 configuration registers are mapped into the MDIO space and can be
accessed by the integrated LAN controller through the PCIe or SMBus
interconnects.

e The MDIO traffic is embedded in specific fields in SMBus packets or carried by
special packets over the PCIe encoded interconnect as defined by the custom
protocol.

Specific flows are described in other sections of this document:
The power-up flow is described in Section 5.1 .
Reset flows are described in Section 5.2 .

Power delivery options are described in Section 6.2 . Power management is described
in Section 6.3 .

References

¢ Information Technology—Telecommunication & Information Exchange Between
Systems—LAN/MAN—Specific Requirements—Part 3: Carrier Sense Multiple Access
with Collision Detection (CSMA/CD) Access Method and Physical Layer
Specifications, IEEE Standard No.: 802.3-2008.

e Energy Efficient Ethernet (EEE) 802.az specification.

e SMBus specification revision 2.0.
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1.4 Product SKUs and Device IDs
Table 1 lists the product SKUs and Device IDs for the Intel® Ethernet Connection 1217
GbE controller. Refer to the Intel® 1217 Specification Update for device ordering
information.
Table 1. Product SKU and Feature Matrix
Performance Extendefi LT Advanced Features
Savings
slslolols|sl8]s|E 5|Elo
Method of enabling/disabling features in SKUs => zlzlzl=zlz|=2 % Tl2l2[2|z|2]|0]2]3
alalz|z|la|lals|a =l |Ll|als|a M |™
[} o o
=
— - 8.
—_ (] D] =|al~
AREAEHEE 5 z
HEEEHEHEEERNE =z
il & 5 - N oo [<=]ol%
3 ¢ | = = 1285 (c| 215 2l 2 |5 2 5 |5 £l
= [ [0/} = c
s 8 g Product/Code Name .§§wwrf?$g§g§8§ga§5
~ © 2 >mo%(\1:é'o§LLo'EEo <
£ a & a8 |clSlo]= S| 8lE2]2]|°[H]e|E|2]B]|E
HEI I EE G iz =
IR EEE 5 S
EREREEHE <
Q
»
Comorate |21 7tM 1Al XX x| x| x| x| x| x|x|x|x]|x|x|[x]x]|x
Ultrabook P (Lynx Point-H+I217LM)
Gigabit |Mobile
9 Desktop 17V
Embedded ) x| x| x|x|x|x x| x|x|x]|x X
Consumer |« ix Point-Hs1217V) 1938
... |Entry Sener 1217-LM
Gigabit Workstation Corporate (Lynx Point-H+[217LM) 153AL X X XXX XIX|[X|X]|X]|X|X|X]|X]|X

Notes for Table 1:

¢ An “X” indicates that the specified feature

user) for the associated SKU.

is to be enabled (that is, available to the

e The list of features does not include all of the features for the product; the features
listed are those enabled/disabled at the SKU level.

e For the list of supported Operating Systems, contact your Intel Field Service
Representative.
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2

Interconnects

2.1

2.2

Note:

2.2.1

Introduction

The 1217 implements two interconnects to the integrated LAN controller:

e PCIe—A high-speed SerDes interface using PCle electrical signaling at half speed
while keeping the custom logical protocol for active state operation mode.

e System Management Bus (SMBus)—A very low speed connection for low power
state mode for manageability communication only. At this low power state mode
the Ethernet link speed is reduced to 10 Mb/s.

LAN Connected Device
System

SMBus PCIe
S0 and PHY Power Down Not used Idle
S0 and Idle or Link Disc Not used Idle
S0 and Link in Low Power Not used Idle
Idle (LPI)
SO0 and active Not used Active
Sx Active Power down
Sx and DMoff Active Power down

The I217 automatically switches the in-band traffic between PCIe and SMBus based on
the system power state.

PCIe-Based

The 1217 PCle interface is not PCle compliant. It operates at half of the PCI Express*
(PCle*) Specification v1.1 (2.5 GT/s) speed. In this document the term PCle-based is
interchangeable with PCIe. There are no design layout differences between normal
PCIe and the LCD’s PCle-based interface. Standard PCle validation tools cannot be
used to validate this interface. Refer to Section 13.1.2 for PCle-based specifications.

PCIe Interface Signals
The signals used to connect between the integrated LAN Controller and the PHY in this
mode are:

e Serial differential pair running at 1.25 Gb/s for Rx

e Serial differential pair running at 1.25 Gb/s for Tx

e 100 MHz differential clock input to the PHY running at 100 MHz

e Power and clock good indication to the PHY PE_RSTn

e Clock control through CLKREQn
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2.2.2

2.2.2.1

2.2.2.1.1

PCIe Operation and Channel Behavior

The 1217 runs at 1250 Mb/s KX speed, which is 1/2 of the genl 2.5 Gb/s PCle
frequency. To operate with KX only devices, each of the PCle root ports in the PCH-
integrated MAC have the ability to run at the KX rate. There is no need to implement a
mechanism to detect that a KX only device is attached. The port configuration (if any),
attached to a KX only device, is pre-loaded from NVM. The selected port adjusts the
transmitter to run at the KX rate and does not need to be PCIe compliant.

Packets transmitted and received over the PCle interface are full Ethernet packets and
not PCle transaction/link/physical layer packets.

After the PCle power-up sequence completes, each transmitter starts transmitting idle
symbols and the receiver acquires synchronization as specified in 802.3z.

PCIe In-Band Messages

In-band messages are used to transfer control information between the Intel® Ethernet
Controller 1217 and the integrated LAN Controller. The Intel® Ethernet Controller 1217
only initiates PHY status in-bands and then waits for an acknowledge. For each in-band
message on PCle, there is an equivalent message on the SMBus. As a result, if an
interface switch took place before an acknowledgement was received, the equivalent
message is sent on the other interface.

MDIO Access Packet Transmitted by integrated LAN Controller

This in-band message is equivalent to the MtP Configuration command on the SMBus.

Byte Description
Special MDIO Symbol /K28.1/
Register Address and Controls Bit 7 Ob => MDIO register.
Bit 6 Ob => Command.
Bit 5

0b => Read access.
1b => Write access.
Bits 4:0 Register address.

1st Data Byte MSB data byte if write. Must be 0b if read.
2nd Data Byte LSB data byte if write. Must be 0b if read.
PHY Address Bits 7:5 Reserved (0b).

Bits 4:0 PHY address.

CRC-8 Byte CRC of in-band packet excluding the K28.1 special symbol.
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2.2.2.1.3
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MDIO Access Acknowledge/Response Packet Transmitted by PHY

This in-band message is equivalent to the PtM Configuration Acknowledge command on

the SMBus.

Byte

Description

Special MDIO Symbol

/K28.1/

Register Address and Controls

Bit 7 Ob => MDIO register.
Bit 6 1b => Acknowledge.
Bit 5:

0Ob => Read access.

1b => Write access.

Bits 4:0 Register address.

1st Data Byte

Data MSB.

2nd Data Byte

Data LSB.

Reserved Byte

Reserved byte (must be 0b).

CRC-8 Byte

CRC of in-band packet excluding the K28.1 special symbol.

Status Packet from PHY

This in-band message is equivalent to the PtM PHY Status command on the SMBus. The
status command is sent by the Intel® Ethernet Controller 1217 on every status change
at the PHY side or when a time out defined in the In-Band Control register has expired.
The 217 re-transmits the Status command if no acknowledge arrived after a time out
defined in the PCle Diagnostic register has expired.

Byte Description
Special MDIO Symbol /K28.1/
Register Address and & Controls Bit 7 1b => Status.
Bit 6 Ob

Bit 5:0 Reserved (must be 0x0).

1st Data Byte

Bits 7:6 Reserved (must be 0x0).

Bit 5 Inband Host WolL indication

Bit 4 Reserved.

Bit 3 Reserved (must be 0b).

Bit 2 EI entry request.

Bit 1 TX Off (MAC back pressure required).
Bit 0 K1 entry request.

2nd Data Byte

Bit 7 Reset complete.

Bit 6 Interrupt request (Not used)
Bit 5 GLCI link status:

1b => Link up.

Ob => Link down.

Bit 4 PHY cable disconnected.
Bit 3 PHY Link status:

1b => Link up.

0b => Link down.

Bit 2 Duplex mode:

1b => Full duplex.

0b => Half duplex.

Bits 1:0 Speed:
11b => Reserved.
10b => 1000 Mb/s.
01b => 100 Mb/s.
00b => 10 Mb/s.

Reserved Byte

Reserved byte (must be 0b).
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Byte

Description

CRC-8 Byte

CRC of in-band packet excluding the K28.1 special symbol.

2.2.2.1.4

Acknowledge Packet From the integrated LAN Controller

This in-band message is equivalent to the MtP PHY Status Acknowledge command on

the SMBus.

Byte

Description

Special MDIO Symbol

/K28.1/

Register Address and Controls

Bit 7 1b => Status.
Bit 6 1b => Acknowledge.
Bits 5:0 Reserved (must be 0x0).

1st Data Byte

Bits 7:6 Reserved (must be 0x0).

Bit 5 Inband Host WoL indication

Bit 4 Reserved.

1b =>RX in EEE LPI (Low Power Idle) state indication.
0b =>RX Active indication.

Bit 3 Reserved (must be 0b).

Bit 2 EI entry request.

Bit 1 TX Off (MAC back pressure required).

Bit 0 K1 entry request.

2nd Data Byte

Bit 7 Reset complete.

Bit 6 Interrupt request (Not used)
Bit 5 GLCI link status:

1b => Link up.

Ob => Link down.

Bit 4 PHY cable disconnected.
Bit 3 PHY Link status:

1b => Link up.

0b => Link down.

Bit 2 Duplex mode:

1b => Full duplex.

0b => Half duplex.

Bits 1:0 Speed:

11b => Reserved.

10b => 1000 Mb/s.

01b => 100 Mb/s.

00b => 10 Mb/s.

Reserved Byte

Reserved Byte (must be 0x0).

CRC-8 Byte

CRC of in-band packet excluding the K28.1 special symbol.
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2.2.2.1.5 Status Packet From the Integrated LAN Controller
This in-band message is equivalent to the MtP Control command on the SMBus.
Byte Description
Special MDIO Symbol /K28.1/
Register Address & Controls Bit 7 1b Status.
Bit 6 Ob
Bits 5:0 Reserved (must be 0x0).
1st Data Byte Bits 7:6 Reserved (must be 0x0).
Bit 5 Reserved.
Bit 4 Reserved.
Bit 3 XON request.
Bit 2 EI entry request.
Bit 1 XOFF request.
Bit 0 K1 entry request.
2nd Data Byte Bit 7 Port Reset.
Bit 6 Power down.
Bits 5:4 Power saving D-states.
Bits 3:0 MAC LED Status (not used).
Reserved Byte Reserved Byte (must be 0b).
CRC-8 Byte CRC of in-band packet excluding the K28.1 special symbol.
2.2.2.1.6 Acknowledge Packet From the PHY
Byte Description
Special MDIO Symbol /K28.1/
Register Address and Controls Bit 7 1b => Status.
Bit 6 1b => Acknowledge.
Bits 5:0 Reserved (must be 0x0).
1st Data Byte Bits 7:3 Reserved (must be 0x0).
Bit 2:0 Reserved (must be 0x0)
2nd Data Byte Bits 7:0 Reserved (must be 0x0).
Reserved Byte Reserved byte (must be 0b).
CRC-8 Byte CRC of in-band packet excluding the K28.1 special symbol.
2.3 SMBus
2.3.1 Overview

intel.

SMBus is a low speed (100 kHz/400 kHz/1000 kHz) serial bus used to connect various
components in a system. SMBus is used as an interface to pass traffic between the
Intel® Ethernet Controller 1217 and the integrated LAN Controller when the system is in
a low power Sx state. The interface is also used to enable the integrated LAN Controller
to configure the Intel® Ethernet Controller 1217 as well as passing in-band information
between them.

The SMBus uses two primary signals: SMBCLK and SMBDAT, to communicate. Both of
these signals are open drain with board-level pull-ups.
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The SMBus protocol includes various types of message protocols composed of
individual bytes. The message protocols supported by the Intel® Ethernet Controller
1217 are described in the relevant sections.

For further details on SMBus behavior, see the SMBus specification.

SMBus Channel Behavior

The SMBus specification defines the maximum frequency of the SMBus as 100 kHz or
1000 kHz. When operating at 1000 kHz the SMBus specification parameters are defined
by the I12C specification. To change the Intel® Ethernet Controller 1217's SMBus
frequency to 1000 kHz, bit 12,8 in the SMBus Address register (register 26, address
01, page 0) should be set to 10b.

SMBus Addressing

The 217’s address is assigned using SMBus ARP protocol. The default SMBus address is
0xC8.

Bus Time Outs

The 217 can detect (as a master or a slave) an SMBCLK time out on the main SMBus. If
the SMBus clock line is held low for less than 25 ms, the Intel® Ethernet Controller 1217
does not abort the transaction. If the SMBus clock line is held low for 25 ms or longer,
the Intel® Ethernet Controller 1217 aborts the transaction.

As a slave, the 1217 detects the time out and goes into an idle state. In idle, the slave
releases the SMB_CLK and SMB_DATA lines. Any data that was received before the
time out might have been processed depending on the transaction.

As a master, the 1217 detects a time out and issues a STOP on the SMBus at the next
convenient opportunity and then brings the SMBus back to idle (releases SMB_CLK and
SMB_DATA). Any master transaction on which the 1217 detects a time out is aborted.

Bus Hangs

Although uncommon, SMBus bus hangs can happen in a system. The catalyst for the
hang is typically an unexpected, asynchronous reset or noise coupled onto the SMBus.
Slaves can contribute to SMBus hangs by not implementing the SMBus time outs as
specified in SMBus 2.0 specification. Masters or host masters can contribute to SMBus
hangs by not detecting the failures and by not attempting to correct the bus hangs.

Because of the potential bus hang scenario, the 1217 has the capability of detecting a
hung bus. If SMB_CLK or SMB_DATA are stuck low for more than 35 ms, the 1217
forces the bus to idle (both SMB_CLK and SMB_DATA set), if it is the cause of the bus
hang.

Packet Error Code (PEC) Support

PEC is defined in the SMBus 2.0 specification. It is an extra byte at the end of the
SMBus transaction, which is a CRC-8 calculated on all of the preceding bytes (not
including ACKs, NACKs, STARTs, or STOPs) in the SMBus transaction. The polynomial
for this CRC-8 is:

X8 + x2 +x+1
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2.3.1.6

2.3.1.6.1

Note:

The PEC calculation is reset when any of the following occurs:
e A STOP condition is detected on the host SMBus
e An SMBus hang is detected on the host SMBus
e The SMBCLK is detected high for ~50 ps

SMBus ARP Functionality

The 1217 supports the SMBus ARP protocol as defined in the SMBus 2.0 specification.
The 1217 is a persistent slave address device, meaning its SMBus address is valid after
power up (constant 0xC8). The 1217 supports all SMBus ARP commands defined in the
SMBus specification, both general and directed.

SMBus ARP Flow

SMBus ARP flow is based on the status of two flags:
e AV-Address Valid—This flag is set when the 1217 has a valid SMBus address.

e AR-Address Resolved—This flag is set when the 1217 SMBus address is resolved
(SMBus address was assigned by the SMBus ARP process).

These flags are internal Intel® Ethernet Controller 1217 flags and are not shown to
external SMBus devices.

Since the 1217 is a Persistent SMBus Address (PSA) device, the AV flag is always set,
while the AR flag is cleared after power up until the SMBus ARP process completes.
Since AV is always set, it means that the 1217 always has a valid SMBus address.

When the SMBus master wants to start a SMBus ARP process, it resets (in terms of ARP
functionality) all the devices on the SMBus by issuing either Prepare to ARP or Reset
Device commands. When the 1217 accepts one of these commands, it clears its AR flag
(if set from previous SMBus ARP process), but not its AV flag; the current SMBus
address remains valid until the end of the SMBus ARP process.

With the AR flag cleared, the 1217 answers the following SMBus ARP transactions that
are issued by the master. The SMBus master then issues a Get UDID command
(General or Directed) to identify the devices on the SMBus. The 1217responds to the
Directed command every time and to the General command only if its AR flag is not
set. After a Get UDID command, the master assigns the 1217 an SMBus address by
issuing an Assign Address command. The 1217 checks whether the UDID matches its
own UDID and if matched, switches its SMBus address to the address assigned by the
command (byte 17). After accepting the Assign Address command, the AR flag is set,
and from this point on (as long as the AR flag is set) the 1217 does not respond to the
Get UDID General command, while all other commands should be processed even if the
AR flag is set. Figure 2-1 shows the SMBus ARP behavior of the 1217.

11
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Figure 2-1. SMBus ARP Flow

2.3.1.6.2 SMBus ARP UDID Content

The Unique Device Identifier (UDID) provides a mechanism to isolate each device for
the purpose of address assignment. Each device has a unique identifier. The 128-bit
number is comprised of the following fields:

1 Byte 1 Byte 2 Bytes 2 Bytes 2 Bytes 2 Bytes 2 Bytes 4 Bytes
Device Version / . Subsystem | Subsystem Vendor
Capabilities | Revision Vendor ID | Device ID Interface | Vendor ID | Device ID | Specific ID
See below See below 0x8086 0x10D4 0x0004 0x0000 0x0000 See below
MSB LSB
Where:

e Vendor ID—The device manufacturer's ID as assigned by the SBS Implementers’
Forum or the PCI SIG. Constant value: 0x8086.

e Device ID—The device ID as assigned by the device manufacturer (identified by the
Vendor ID field). The value for the LAN Connected device is constant: 0x10D4.

e Interface the protocol layer interfaces supported over the SMBus connection by the
device. In this case, SMBus Version 2.0. Constant value: 0x0004.

12
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Note:

2.3.2
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e Subsystem Fields—These fields are not supported and return zeros.

¢ Device Capabilities: Dynamic and persistent address, PEC support bit:

7 6 5 4 3 2 1 0
Address Type Reserved Reserved Reserved Reserved Reserved PEC
Supported
0b 1b 0b 0b 0b 0b 0b 1b
MSB LSB
e Version/Revision: UDID Version 1, Silicon Revision:
7 6 5 4 3 2 1 (1]
Reserved Reserved UDID Version Silicon Revision ID
0b 0b 001b See below
MSB LSB
e Silicon Revision ID:
Silicon Version Revision ID
AO 000b

Vendor Specific ID: Four bytes—constant 0x44332211:

1 Byte 1 Byte 1 Byte 1 Byte
44 33 22 1x
MSB LSB

Notes:

1. Bit 0 value is defined by the value sampled at reset on GPIO[0].

SMBus ARP Transactions

All SMBus ARP transactions include a PEC byte. For the layout of these transactions
refer to the SMBus 2.0 specification.

Supported SMBus ARP transactions:

e Prepare to ARP

Assign Address
Get UDID (General and Directed)

Reset Device (General and Directed)

SMBus Pass Trough (PT)

This section describes the SMBus transactions supported as PT between the integrated
LAN Controller and the 1217. All traffic between the 1217 and the integrated LAN

Controller is in network order (the MSB is sent first).

13
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2.3.2.1

2.3.2.2

2.3.2.2.1

Table 1.

14

Receive Flow

The maximum SMBus fragment length is configurable and can either be 32 bytes or 64
bytes. The default value is 32 bytes. The incoming packets are divided into fragments,
where the 1217 uses the maximum fragment size allowed in each fragment. The data of
the packet is transferred using the Receive TCO packet transaction as described in
Figure 2.3.4.1.1

Any time out on the SMBus results in discarding the entire packet. Any NACK by the
integrated LAN Controller on one of the 1217 receive bytes causes the packet to be re-
transmitted up to four times. If after four times the packet fails to be transmitted, it is
silently discarded.

The maximum size of the received packet is limited by the 1217 hardware to 1522
bytes. Packets larger then 1522 bytes are silently discarded.

Transmit Flow

The 1217 is used as a channel for transmitting packets from the integrated LAN
Controller to the network link. The network packet is transferred from the integrated
LAN Controller over the SMBus (starting with a preamble), and then, when fully
received by the 1217, it is transmitted over the network link.

The 1217 supports packets up to an Ethernet packet length of 1522 bytes. SMBus
transactions are configurable up to a 64-byte length, which means that packets can be
transferred over the SMBus in more than one fragment. Fragments within a packet are
marked with the F and L flags. The 1217 does not change any field in the transmitted
packet. A packet bigger than 1522 bytes is silently discarded by the integrated LAN
Controller and not sent to the 1217.

If the network link is down when the 1217 is receiving SMBus fragments of the packet,
it silently discards the packet.

The transmit SMBus transaction is described in Section 2.3.1.6.1 .

Transmit Errors in Sequence Handling

Once a packet is transferred over the SMBus from the integrated LAN Controller to the
1217 the F and L flag should follow specific rules. The F flag defines that this is the first
fragment of the packet, and the L flag defines that the transaction contains the last
fragment of the packet.

Flag options in transmit packet transactions:

Previous Current Action/Notes
Last First Accept both.
Last Not First Error for current transaction. All fragments, until one with the F flag set, are

discarded, unless the current fragment is a Single.

Not Last First Error for the previous transaction. Previous packet is sent with a bad CRC. No
abort status is asserted, unless the previous fragment is a Single.

Not Last Not First Process the current transaction.

In case of Single after Middle error for the previous transaction and process the
current transaction.
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2.3.2.3

2.3.3

2.3.3.1

Table 2.

2.3.3.1.1

Note that since every other Block Write command in the messaging protocol has both
first and last flags off, they cause flushing any pending transmit fragments that were
previously received. In other words, when running the transmit flow, no other Block
Write transactions are allowed in between the fragments.

Concurrent SMBus Transactions

Concurrent SMBus transactions (receive, transmit and configuration read/write) on
opposite directions are allowed and there is no limitation for it. Transmit fragments can
be sent between receive fragments and configuration Read/Write commands.
Acknowledges can also be issued between receive and transmit fragments in the
opposite direction.

Slave Transactions

SMBus Transactions
(Integrated LAN Controller to the I1217)

The following table lists the slave SMBus transactions supported by the 1217.

SMBus Slave Transactions

Command Transaction Command Fragmentation Section
Transmit Packet Block Write First 0x84 Multiple 2.3.3.1.1

Middle 0x04 Multiple

Last 0x44 Multiple

Single 0xC4 Single

MtP Control Block Write Single 0xC3 Single 2.3.3.1.2
MtP Status Acknowledge Block Write Single 0xC3 Single 2.3.3.1.3
MtP configuration Block Write Single 0xC3 Single 2.3.3.1.4

Transmit Packet Command

The transmit packet fragments have the following format:

Function Command Byte Count Data 1 Data N
Transmit first fragment 0x84 N Packet data Packet data
MSB LSB
Transmit middle fragment 0x04
Transmit last fragment 0x44
Transmit single fragment 0xC4

If the overall packet length is bigger than 1522 bytes, the packet is silently discarded
by the integrated LAN Controller.

15
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2.3.3.1.2 MtP Control Command
The MtP Control command is a single fragment command enabling the integrated LAN
Controller to send messages to the 1217 informing status changes or sending directed
control commands (not through registers).
MtP Control command format:
Function Command Byte Count Data 1 Data 2 Data 3 Data 4
Control 0xC3 4 Address and | Command 1st Command Reserved
Control Byte 2nd Byte
Table 3. Address and control
Field Bit(s) Description
CFG_CTL 7 Configuration/control indication—This bit should be set to 1b indicating control/
status.
CMD_ACK 6 Command/acknowledge indication—This bit should be set to Ob indicating command.
Reserved 5:0 Reserved, must be set to 0x0.
Table 4. Command 1st Byte
Field Bit(s) Description
Reserved. 7:6 Reserved.
Reserved. 5 Reserved.
Reserved. 4 Reserved.
Reserved 3:0 Reserved.
Table 5. Command 2nd Byte
Field Bit(s) Description
RST 7 Port reset.
PWDN 6 Power down.
Reserved 5:1 Reserved.
PINSTOP 0 Clear the LANWAKE# pin indication
2.3.3.1.3 MtP PHY Status Acknowledge Command
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The MtP PHY Status Acknowledge command is a single fragment command sent by the
integrated LAN Controller as an acknowledge to the 1217’s PtM Status Command.

MtP Status command format:

Function Command Byte Count Data 1 Data 2 Data 3 Data 4
Status 0xC3 4 Address and Control | PHY Status | PHY Status Reserved
1st Byte 2nd Byte
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Table 6. Address and control
Field Bit(s) Description
CFG_CTL 7 Configuration or control/status indication.
This bit should be set to 1b indicating control/status.
CMD_ACK 6 Command/acknowledge indication.
This bit should be set to 1b indicating acknowledge.
Reserved 5:0 Reserved, must be set to 0x0.
Table 7. PHY Status 1st Byte
Field Bit(s) Description
Reserved 7:6 Reserved.
Host WolL Inband Host Wol indication
Reserved. 4 Reserved.
Reserved 3:0 Reserved.
Table 8. PHY Status 2nd Byte
Field Bit(s) Description
RSTC 7 Reset complete.
Reserved (INT) 6 Interrupt request (not used).
Reserved (KLINK) | 5 PCIe link status (not used).
CDIS 4 Ethernet cable disconnected.
ELINK 3 Ethernet Link Status
1b = Link up.
Ob = Link down.
DPX 2 Duplex Mode
1b = Full duplex.
0b = Half duplex.
SPD 1:0 Ethernet Link Speed
11b = Reserved.
10b = 1000 Mb/s.
01b = 100 Mb/s.
00b = 10 Mb/s.
2.3.3.1.4 MtP Configuration Command

The Configuration command is a single fragment command enabling the integrated LAN
Controller access to all the 1217-registers over the SMBus link.

Configuration command format:

Function Command | Byte Count Data 1 Data 2 Data 3 Data 4
Configuration 0xC3 4 Address and MSB Data | LSB Data | Reserved' | PHY Address
Control

1. Bits 7:5
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Table 9. Address and control
Field Bit(s) Description
CFG_CTL 7 Configuration/control indication.
This bit should be set to Ob indicating configuration.
CMD_ACK 6 Command/acknowledge indication.
This bit should be set to Ob indicating Command.
RW 5 Read/write indication.
1b = Indicates write access.
0b = Indicates read access.
Add 4:0 Register address.
2.3.4 Master Transactions

2.3.4.1 SMBus Transactions (I217 to the integrated LAN Controller)

In order to avoid starvation on the SMBus in the opposite direction, the 1217-adds a
byte-time idle between any two fragments it sends.

The following table lists the master SMBus transactions supported by the Intel®
Ethernet Controller 1217.

Table 10. SMbus Master Transactions

Command Transaction Command Fragmentation Section
Receive Packet Block Write First 0x90 Multiple 2.3.4.1.1
Middle 0x10 Multiple
Last 0x50 Multiple
Single 0xDO0 Single
PtM Status Block Write Single 0xD3 Single 2.3.4.1.2
PtM Configuration Block Write Single 0xD3 Single 2.3.4.1.3
Acknowledge
PtM WU Block Write Single 0xD5 Single 2.3.4.1.4

2.3.4.1.1 Receive Packet Transaction

When the Intel® Ethernet Controller 1217-has a packet to deliver to the integrated LAN
Controller, it should begin issuing Receive packet transaction commands using the
Block Write protocol. The packet can be delivered in more than one SMBus fragment,
and the integrated LAN Controller should follow the fragments order.
The opcode can have these values:

e 0x90—First fragment

e 0x10—Middle fragment

e 0x50—Last fragment of the packet

¢ 0xD0—Single fragment packet

18
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2.3.4.1.2

Table 11.

Table 12.

Table 13.

intel.

Function Byte Count| Data 1 (Op-Code) Data 2 Data N
Receive TCO First Fragment N 90 Packet Data Packet Data
- - Byte Byte
Receive TCO Middle Fragment 10
Receive TCO Last Fragment 50
Receive TCO Single Fragment DO

PtM Status Command

The PtM Status command is a single fragment command sent by the Intel® Ethernet
Controller 1217 on every status change at the PHY side or when a time out defined in
the In-Band Control register has expired. The 1217 re-transmits the Status command if
no acknowledge arrived after a time out defined in the PCIe Diagnostic register has
expired. If after 32 retries no acknowledge arrived, the Intel® Ethernet Controller 1217
aborts this command and continues with the next operation.

MtP Status command format:

Function Command Byte Count Data 1 Data 2 Data 3 Data 4
Status 0xD3 4 Address and Control | PHY Status | PHY Status Reserved
1st Byte 2nd Byte

Address and control

Field Bit(s) Description
CFG_CTL 7 Configuration or control/status indication.
This bit should be set to 1b indicating control/status.
CMD_ACK 6 Command/acknowledge indication.
This bit should be set to 0b indicating command.
Reserved 5:0 Reserved, must be set to 0x0.

PHY Status 1st Byte

Field Bit(s) Description
Reserved 7:6 Reserved (must be 0x0).
Host WoL Host Wol indication
Reserved. 4 Reserved.
Reserved 3:2 Reserved (must be 0x0).
Reserved. 1 Reserved
Reserved 0 Reserved, must be set to 0b.

PHY Status 2nd Byte

Field Bit(s)

Description

RSTC

Reset complete.

Reserved (INT)

Interrupt request (not used).

Reserved (KLINK)

PCIe Link Status (not used).

AU O N

CDIS

Ethernet cable disconnected.
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Field Bit(s) Description

ELINK 3 Ethernet Link Status
1b = Link up.
Ob = Link down.

DPX 2 Duplex Mode
1b = Full duplex.
Ob = Half duplex.

SPD 1:0 Ethernet Link Speed
11b = Reserved.
10b = 1000 Mb/s.
01b = 100 Mb/s.
00b = 10 Mb/s.

2.3.4.1.3 PtM Configuration Acknowledge Command

The Configuration Acknowledge command is a single fragment command enabling the
Intel® Ethernet Controller 1217 to acknowledge the integrated LAN Controller access to
its registers over the SMBus link.

Configuration command format:

Function Command | Byte Count Data 1 Data 2 Data 3 Data 4
Configuration 0xD3 4 Address and MSB Data | LSB Data | Reserved' | PHY Address
Control
Notes:
1. Bits 7:5.

Table 14. Address and control

Field Bit(s) Description

CFG_CTL 7 Configuration/control indication.
This bit should be set to 0b indicating configuration.

CMD_ACK 6 Command/acknowledge indication.
This bit should be set to 1b indicating Acknowledge.

RW 5 Read/Write indication
1b = Indicates write acknowledge.
0b = Indicates read acknowledge.

Add 4:0 Register address.

2.3.4.1.4 PtM Wake Up Message
The host and Manageability Engine (ME) wake up message is a single fragment
message indicating to the integrated LAN Controller that the PHY received a wake up
packet/event that should cause both the host and ME to wake up.

Host and ME Wake Up message format:

Function Command Byte Count Data 1

Wake Up 0xD5 1 Wake Up Control
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Table 15.

2.4

2.4.1

2.4.2

2.5

Wake up control

Field Bit(s) Description
Host Wake Up | O Host wakeup indication.
ME Wake Up 1 ME wakeup indication.
Reserved 7:2 Reserved.

Transitions between SMBus and PCIe interfaces

Switching from SMBus to PCle

Communication between the integrated LAN Controller and the Intel® Ethernet Controller
1217 is done through the SMBus each time the system is in a low power state (Sx);
PE_RST_N signal is low. The integrated LAN Controller/PHY interface is needed while the
ME is still active or to enable host wake up from the Intel® Ethernet Controller 1217.

Possible states for activity over the SMBus:

1. After power on (G3 to S5).

2. On system standby (Sx).
While in this state, the SMBus is used to transfer traffic, configuration, control and
status between the ME through the integrated LAN Controller and the Intel® Ethernet
Controller 1217.
The switching from the SMBus to PCle is done when the PE_RSTn signal is high.

e Any transmit/receive packet that is not completed 