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30.5.1.1.2 aMAUType
Change this subclause as follows:

ATTRIBUTE
APPROPRIATE SYNTAX:

O©CoO~NOOULD, WNPE

A GET-SET ENUMERATION that meets the requirements of the description bel ow:

global undefined

other See

unknown Initializing, true state or type not yet known

AUI no internal MAU, view from AUI

10BASE5S Thick coax MAU as specified in Clause 8

FOIRL FOIRL MAU as specifiedin 9.9

10BASE2 Thin coax MAU as specified in Clause 10

10BROAD36  Broadband DTE MAU as specified in Clause 11

10BASE-T UTP MAU as specified in Clause 14, duplex mode unknown

10BASE-THD UTP MAU as specified in Clause 14, half duplex mode

10BASE-TFD UTP MAU as specified in Clause 14, full duplex mode

10BASE-FP Passive fiber MAU as specified in Clause 16

10BASE-FB Synchronous fiber MAU as specified in Clause 17

10BASE-FL Asynchronous fiber MAU as specified in Clause 18, duplex mode unknown
10BASE-FLHD Asynchronous fiber MAU as specified in Clause 18, half duplex mode
10BASE-FLFD Asynchronous fiber MAU as specified in Clause 18, full duplex mode
100BASE-T4  Four-pair Category 3 UTP as specified in Clause 23

100BASE-TX  Two-pair Category 5 UTP as specified in Clause 25, duplex mode unknown
100BASE-TXHDTwo-pair Category 5 UTP as specified in Clause 25, half duplex mode
100BASE-TXFD Two-pair Category 5 UTP as specified in Clause 25, full duplex mode
100BASE-FX X fiber over PMD as specified in Clause 26, duplex mode unknown
100BASE-FXHD X fiber over PMD as specified in Clause 26, half duplex mode
100BASE-FXFD X fiber over PMD as specified in Clause 26, full duplex mode

100BASE-T2  Two-pair Category 3 UTP as specified in Clause 32, duplex mode unknown
100BASE-T2HD Two-pair Category 3 UTP as specified in Clause 32, half duplex mode
100BASE-T2FD Two-pair Category 3 UTP as specified in Clause 32, full duplex mode
1000BASE-X X PCS/PMA as specified in Clause 36 over undefined PMD, duplex mode
unknown

1000BASE-XHD X PCS/PMA as specified in Clause 36 over undefined PMD, half duplex mode
1000BASE-XFD X PCS/PMA as specified in Clause 36 over undefined PMD, full duplex mode
1000BASE-LX X fiber over long-wavelength laser PM D asspecified in Clause 38, duplex mode
unknown

1000BASE-LXHD X fiber over long-wavel ength laser PMD as specifiedin Clause 38, half duplex
mode

1000BASE-L XFDX fiber over long-wavelength laser PMD as specified in Clause 38, full duplex
mode

1000BASE-SX X fiber over short-wavelength laser PMD as specified in Clause 38, duplex
mode unknown

1000BASE-SXHD X fiber over short-wavelength laser PMD as specified in Clause 38, half
duplex mode

1000BASE-SXFD X fiber over short-wavel ength laser PMD as specified in Clause 38, full duplex
mode

1000BASE-CX X copper over 150-Ohm balanced cable PMD as specified in Clause 39, duplex
mode unknown

1000BASE-CXHDX copper over 150-Ohm balanced cable PMD as specified in Clause 39, half
duplex mode
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1000BASE-CXFD X copper over 150-Ohm balanced cable PMD as specified in Clause 39, full

duplex mode
1000BASE-T
unknown
1000BASE-THD
1000BASE-TFD
10GBASE-X
10GBASE-LX4
10GBASE-CX4

Four-pair Category 5 UTP PHY to be specified in Clause 40, duplex mode

Four-pair Category 5 UTP PHY to be specified in Clause 40, half duplex mode
Four-pair Category 5 UTP PHY to be specified in Clause 40, full duplex mode
X PCS/IPMA as specified in Clause 48 over undefined PMD

X fibre over 4 lane 1310nm optics as specified in Clause 53

X _copper over 8 pair 100-Ohm balanced cable as specified in Clause 54

10GBASE-R
10GBASE-ER
10GBASE-LR
10GBASE-SR
10GBASE-W
10GBASE-EW
10GBASE-LW
10GBASE-SW
802.9a

global

other
unknown
AUI
10BASES
FOIRL
10BASE2
10BROAD36
10BASE-T

10BASE-THD
10BASE-TFD
10BASE-FP
10BASE-FB
10BASE-FL
10BASE-FLHD
10BASE-FLFD

100BASE-T4
100BASE-TX

100BASE-TXHD
100BASE-TXFD
100BASE-FX
100BASE-FXHD
100BASE-FXFD
100BASE-T2

100BASE-T2HD

R PCS/PMA as specified in Clause 49 over undefined PMD

R fibre over 1550nm optics as specified in Clause 52

R fibre over 1310nm optics as specified in Clause 52

R fibre over 850nm optics as specified in Clause 52

W PCS/PMA as specified in Clauses 49 and 50 over undefined PMD
W fibre over 1550nm optics as specified in Clause 52

W fibre over 1310nm optics as specified in Clause 52

W fibre over 850nm optics as specified in Clause 52

Integrated services MAU as specified in IEEE Std 802.9 ISLAN-16T

TypeVaue::= ENUMERATED {

(0), --undefined

(1), --undefined

(2), --initializing, true state not yet known

(7), --no internal MAU, view from AUI

(8), --Thick coax MAU as specified in Clause 8
(9), --FOIRL MAU as specifiedin 9.9

(10),  --Thincoax MAU as specified in Clause 10

(11), --Broadband DTE MAU as specified in Clause 11

(14), --UTPMAU as specified in Clause 14, duplex mode
unknown

(141), --UTPMAU as specified in Clause 14, half duplex mode

(142), --UTPMAU as specified in Clause 14, full duplex mode

(16), --Passivefiber MAU as specified in Clause 16

(17), --Synchronous fiber MAU as specified in Clause 17

(18), --Asynchronousfiber MAU as specified in Clause 18, duplex

mode unknown

(181), --Asynchronousfiber MAU as specified in Clause 18, half
duplex mode

(182), --Asynchronousfiber MAU as specified in Clause 18, full
duplex mode

(23), --Four-pair Category 3 UTP as specified in Clause 23

(25), --Two-pair Category 5 UTP as specified in Clause 25, duplex
mode unknown

(251), --Two-pair Category 5 UTP as specified in Clause 25, half
duplex mode

(252), --Two-pair Category 5 UTP as specified in Clause 25, full
duplex mode

(26), --X fiber over PMD as specified in Clause 26, duplex mode
unknown

(261), --X fiber over PMD asspecifiedin Clause 26, half duplex mode

(262), --X fiber over PMD as specified in Clause 26, full duplex mode

(32), --Two-pair Category 3 UTP as specified in Clause 32, duplex
mode unknown

(321), --Two-pair Category 3 UTP as specified in Clause 32, half
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100BASE-T2FD
1000BASE-X
1000BASE-XHD
1000BASE-XFD
1000BASE-LX
1000BASE-LXHD
1000BASE-LXFD
1000BASE-SX
1000BASE-SXHD
1000BASE-SXFD
1000BASE-CX
1000BASE-CXHD
1000BASE-CXFD
1000BASE-T
1000BASE-THD
1000BASE-TFD
10GBASE-X
10GBASE-LX4
10GBASE-CX4
10GBASE-R
10GBASE-ER
10GBASE-LR
10GBASE-SR
10GBASE-W
10GBASE-EW
10GBASE-LW

10GBASE-SW
802.9a

}

duplex mode
(322), --Two-pair Category 3 UTP as specified in Clause 32, full
duplex mode

(36), --X PCS/PMA as specified in Clause 36 over unknown PMD,
duplex mode unknown

(361), --X PCS/PMA as specified in Clause 36 over unknown PMD,
half duplex mode

(362), --X PCS/PMA as specified in Clause 36 over unknown PMD,
full duplex mode

(381), --X fiber over long-wavelength laser PMD as specified in
Clause 38, duplex mode unknown

(382), --X fiber over long-wavelength laser PMD as specified in
Clause 38, half duplex mode

(383), --X fiber over long-wavelength laser PMD as specified in
Clause 38, full duplex mode

(384), --X fiber over short-wavelength laser PMD as specifiedin
Clause 38, duplex mode unknown

(385), --X fiber over short-wavelength laser PMD as specifiedin
Clause 38, half duplex mode

(386), --X fiber over short-wavelength laser PMD as specified in
Clause 38, full duplex mode

(39), --X copper over 150-Ohm balanced cable PMD as specified in
Clause 39, duplex mode unknown

(391), --X copper over 150-Ohm balanced cable PMD as specified in
Clause 39, half duplex mode

(392), --X copper over 150-Ohm balanced cable PMD as specified in
Clause 39, full duplex mode

(40),  --Four-pair Category 5 UTP PHY as specified in Clause 40,
duplex mode unknown

(401), --Four-pair Category 5 UTP PHY as specified in Clause 40,
half duplex mode

(402), --Four-pair Category 5 UTP PHY as specified in Clause 40,
full duplex mode

(48) --X PCS/PMA as specified in Clause 48 over undefined PMD

(481) --X fibre over WWDM optics as specified in Clause 53

(482) --X copper over 8 pair 100-Ohm balanced cable as specified in
Clause 54

(49) --R PCS/PMA as specified in Clause 49 over undefined PMD

(491) --Rfibre over 1550nm optics as specified in Clause 52

(492) --Rfibre over 1310nm optics as specified in Clause 52

(493) --Rfibre over 850nm optics as specified in Clause 52

(50) --W PCS/PMA as specified in Clauses 49 and 50 over
undefined PMD

(501) --W fibre over 1550nm optics as specified in Clause 52

(502) --W fibre over 1310nm optics as specified in Clause 52

(503) --W fibre over 850nm optics as specified in Clause 52

(99) --Integrated services MAU as specified in |EEE Std 802.9

ISLAN-16T
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IEEE Standard for Information technology—

Telecommunications and information exchange between systems—
Local and metropolitan area networks—

Specific requirements—

Part 3. Carrier Sense Multiple Access with
Collision Detection (CSMA/CD) Access Method
and Physical Layer Specifications—

Amendment: Media Access Control (MAC)
Parameters, Physical Layers, and Management
Parameters for 10 Gb/s Operation

44. Introduction to 10 Gb/s baseband network

44.1 Overview

44.1.1 Scope

10 Gigabit Ethernet uses the |EEE 802.3 MAC sublayer, connected through a 10 Gigabit Media |ndependent
Interface (XGMII) to Physical Layer entities such as 10GBASE-SR, 10GBASE-LX4, 10GBASE-CX4,

10GBASE-LR, 10GBASE-ER, 10GBASE-SW, 10GBASE-LW, and 10GBASE-EW.

10 Gigabit Ethernet extends the |IEEE 802.3 MAC beyond 1000 Mb/s to 10 Gb/s. The bit rate is faster and
the bit times are shorter—both in proportion to the change in bandwidth. The minimum packet transmission
time has been reduced by a factor of ten. A rate control mode (see 4.2.3.2.2) is added to the MAC to adapt
the average MAC data rate to the SONET/SDH data rate for WAN-compatible applications of this standard.
Achievable topologies for 10 Gb/s operation are comparable to those found in 1000BASE-X full duplex

mode and equivalent to those found in WAN applications.
10 Gigabit Ethernet is defined for full duplex mode of operation only.
44.1.2 Objectives

The following are the objectives of 10 Gigabit Ethernet:

a)  Support the full duplex Ethernet MAC.
b) Provide 10 Gb/s datarate at the XGMI|.

¢) Support LAN PMDs operating at 10 Gb/s, and WAN PMDs operating at SONET STS-192¢/SDH

VC-4-64c rate.
d) Support cable plants using optical fiber compliant with ISO/IEC 11801: 1995.
e) Allow for anominal network extent of up to 40 km.
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f)
9)
h)

Support operation over 15m of copper cable as specified in section 54.x.
Meet or exceed FCC/CISPR Class A operation.
Support a BER objective of 10~ 2

January 6, 2003

44.1.3 Relationship of 10 Gigabit Ethernet to the ISO OSI reference model

10 Gigabit Ethernet couples the |EEE 802.3 (CSMA/CD) MAC to afamily of 10 Gb/s Physical Layers. The
relationships among 10 Gigabit Ethernet, the IEEE 802.3 (CSMA/CD) MAC, and the ISO Open System
Interconnection (OSl) reference model are shown in Figure 44-1.

LAN
CSMA/CD
osl LAYERS
REFERENCE HIGHER LAYERS
MODEL
LAYERS
/ LLC—LOGICAL LINK CONTROL
APPLICATION / MAC CONTROL (OPTIONAL)
PRESENTATION / MAC—MEDIA ACCESS CONTROL
/
SESSION ) | RECONCILIATION
TRANSPORT | XGMIl —p XGMIl —p XGMIl —p
xework |/ 64B/66B PCS
) oy wis 64B/66B PCS 8B/10B PCS
DATA LINK PMA PMA PMA PHY
PMD PMD PMD
PHYSICAL Wi ST ] = Y
‘ MEDIUM | MEDIUM MEDIUM §
10GBASE-W 10GBASE-R 10GBASE-X

PMD = PHYSICAL MEDIUM DEPENDENT
WIS = WAN INTERFACE SUBLAYER
XGMII = 10 GIGABIT MEDIA INDEPENDENT INTERFACE

MDI = MEDIUM DEPENDENT INTERFACE
PCS = PHYSICAL CODING SUBLAYER
PHY = PHYSICAL LAYER DEVICE

PMA = PHYSICAL MEDIUM ATTACHMENT

Figure 44-1—Architectural positioning of 10 Gigabit Ethernet

It is important to note that, while this specification defines interfaces in terms of bits, octets, and frames,
implementations may choose other data-path widths for implementation convenience. The only exceptions
are asfollows:

a) TheXGMII, which, when implemented at an observabl e interconnection port, uses afour octet-wide
data path as specified in Clause 46.

b) The management interface, which, when physically implemented as the MDIO/MDC (Management
Data Input/Output and Management Data Clock) at an observable interconnection port, uses a hit-
wide data path as specified in Clause 45.

¢) ThePMA Service Interface, which, when physically implemented as the XSBI (10 Gigabit Sixteen
Bit Interface) at an observable interconnection port, uses a 16-bit-wide data path as specified in
Clause 51.

d) TheMDI asspecifiedin Clause 53 for 10GBASE-L X4, Clause 54 for 10GBASE-CX4 and in Clause
52 for other PMD types.

page 8/14



QOWO~NOOTSWNPE

U'IU'IU'IU'lU'l-h-b-b-b-l>ﬁ-b-b-b-b00000000000000wwwl\)l\)l\)Nl\)l\)l\)l\)NNl—‘l—‘l—‘l—‘l—‘l—‘l—‘l—‘l—\l—‘
A WNRPOOWLONO OV WNPFPOQOONOURRWNPOOONOUPRAWNREPOOONOODORM,WNE

Proposal for an initial draft of a 10GBASE-CX4 PMD January 6, 2003

44.1.4 Summary of 10 Gigabit Ethernet sublayers
44.1.4.1 Reconciliation Sublayer (RS) and 10 Gigabit Media Independent Interface (XGMII)

The 10 Gigabit Media Independent Interface (Clause 46) provides an interconnection between the Media
Access Control (MAC) sublayer and Physical Layer entities (PHY). This XGMII supports 10 Gh/s operation
through its 32-hit-wide transmit and receive data paths. The Reconciliation Sublayer provides a mapping
between the signals provided at the XGMII and the MAC/PLS service definition.

While the XGMII is an optional interface, it is used extensively in this standard as a basis for functional
specification and provides a common service interface for Clauses 47, 48, and 49.

44.1.4.2 XGMII Extender Sublayer (XGXS) and 10 Gigabit Attachment Unit Interface (XAUI)

The 10 Gigabit Attachment Unit Interface (Clause 47) provides an interconnection between two XGMI|
Extender sublayers to increase the reach of the XGMII. This XAUI supports 10 Gb/s operation through its
four-lane, differential-pair transmit and receive paths. The XGXS provides a mapping between the signals
provided at the XGMII and the XAUI.

44.1.4.3 Management interface (MDIO/MDC)

The MDIO/MDC management interface (Clause 45) provides an interconnection between MDIO Manage-
able Devices (MMD) and Station Management (STA) entities.

44.1.4.4 Physical Layer sighaling systems

This standard specifies a family of Physical Layer implementations. The generic term 10 Gigabit Ethernet
refers to any use of the 10 Gb/s IEEE 802.3 MAC (the 10 Gigabit Ethernet MAC) coupled with any |IEEE
802.3 10GBA SE physical layer implementation. Table 44—1 specifies the correlation between nomenclature
and clauses. Implementations conforming to one or more nomenclatures shall meet the requirements of the
corresponding clauses.

Table 44—-1—Nomenclature and clause correlation

Clause
48 49 50 51 52 53 54
Nomendlature | oo108 | 64B/66B | WIS | Serial | 850nm |1310nm | 1550nm | 1310nm | PMD
PCS& | PCS PMA | Serial | Seria | Serial | WDM
PMA PMD | PMD | PMD | PMD
10GBASE-SR M2 M M
10GBASE-SW M M M M
10GBASE-LX4 M M
10GBASE-CX4 M M
10GBASE-LR M M M
10GBASE-LW M M M M
10GBASE-ER M M M
10GBASE-EW M M M M
a8\ = Mandatory
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The term 10GBASE-X, specified in Clauses 48, 53 and 54, refers to a specific family of physical layer
implementations based upon 8B/10B data coding method. The 10GBASE-X family of physical layer imple-
mentations is composed of 10GBASE-L X4 and 10GBASE-CX4.

The term 10GBASE-R, specified in Clauses 49, 51, and 52, refers to a specific family of physical layer
implementations based upon 64B/66B data coding method. The 10GBASE-R family of physical layer
implementations is composed of 10GBASE-SR, 10GBASE-LR, and 10GBASE-ER.

The term 10GBASE-W, specified in Clause 49 to Clause 52, refers to a specific family of physical layer
implementations based upon STS-192¢/SDH VC-4-64c encapsulation of 64B/66B encoded data. The
10GBASE-W family of physical layer standards has been adapted from the ANSI T1.416-1999 (SONET
STS-192¢/SDH V C-4-64c) physical layer specifications. The 10GBASE-W family of physical layer imple-
mentations is composed of 10GBASE-SW, 10GBASE-LW, and 10GBASE-EW.

All 10GBASE-R and 10GBASE-W PHY devices share a common PCS specification (see Clause 49). The
10GBASE-W PHY devices also require the use of the WAN Interface Sublayer, (WI1S) (Clause 50).

Specifications of each physical layer device are contained in Clause 52 and Clause 53 and Clause 54.
44.1.4.5 WAN Interface Sublayer (WIS), type 10GBASE-W

The WIS provides a 10GBASE-W device with the capability to transmit and receive |IEEE 802.3 MAC
frames within the payload envelope of a SONET STS-192¢/SDH V C-4-64c frame.

44.1.5 Management

Managed objects, attributes, and actions are defined for all 10 Gigabit Ethernet components. Clause 30 con-
solidates all |EEE 802.3 management specifications so that 10/2100/2000 Mb/s and 10 Gb/s agents can be
managed by existing network management stations with little or no modification to the agent code.

44.2 State diagrams
State machine diagrams take precedence over text.

The conventions of 1.2 are adopted, along with the extensions listed in 21.5.

44.3 Delay constraints

Predictable operation of the MAC Control PAUSE operation (Clause 31, Annex 31B) demands that there be
an upper bound on the propagation delays through the network. This implies that MAC, MAC Control sub-
layer, and PHY implementers must conform to certain delay maxima, and that network planners and admin-
istrators conform to constraints regarding the cable topology and concatenation of devices. Table 44-2
contains the values of maximum sublayer round-trip (sum of transmit and receive) delay in bit time as spec-
ified in 1.4 and pause_guanta as specified in 31B.2.

Equation (44-1) specifies the calculation of bit time per meter of fiber based upon the parameter n, which
represents the ratio of the speed of light in the fiber to the speed of light in a vacuum. The value of n should
be available from the fiber manufacturer, but if no value is known then a conservative delay estimate can be
calculated using a default value of n = 0.66. The speed of light in avacuumisc =3 x 10° m/s. Table 44-3
can be used to convert fiber delay values specified relative to the speed of light or in nanoseconds per meter.
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Table 44-2—Round-trip delay constraints (informative)

Sublayer bttme | (pause quante) Notes
MAC, RS and MAC Control 8192 16 See 46.1.4.
XGXSand XAUI 4096 8 Round-trip of 2 XGXS and trace for

both directions. See 47.2.2.

10GBASE-X PCS and PMA 2048 4 See 48.5.
10GBASE-R PCS 3584 7 See 49.2.15.
WIS 14336 28 See 50.3.7.
CX4 PMD 512 1 Includes 15m of 24AWG cable.
LX4 PMD 512 1 Includes 2 meters of fiber. See 53.2.
Serial PMA and PMD 512 1 Includes 2 meters of fiber. See 52.2.

10
cable delay = % BT/m

(44-1)

Table 44-3—Conversion table for cable delays

Speed relativetoc ngm BT/m
0.40 833 83.3
0.50 6.67 66.7
051 6.54 65.4
0.52 6.41 64.1
0.53 6.29 62.9
0.54 6.17 61.7
0.55 6.06 60.6
0.56 5.95 59.5
0.57 5.85 58.5
0.58 5.75 575
0.5852 5.70 57.0
0.59 5.65 56.5
0.60 5.56 55.6
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Table 44-3—Conversion table for cable delays (continued)

Speed relativetoc ngm BT/m
0.61 5.46 54.6
0.62 5.38 53.8
0.63 5.29 52.9
0.64 521 52.1
0.65 513 51.3
0.654 5.10 51.0
0.66 5.05 50.5
0.666 501 50.1
0.67 4.98 49.8
0.68 4.90 49.0
0.69 4.83 48.3
0.7 4.76 47.6
0.8 4.17 1.7
0.9 3.70 37.0

44 .4 Protocol Implementation Conformance Statement (PICS) proforma

The supplier of a protocol implementation that is claimed to conform to any part of IEEE 802.3, Clause 45
through Clause 54, demonstrates compliance by completing a Protocol Implementation Conformance State-
ment (PICS) proforma.

A completed PICS proforma is the PICS for the implementation in question. The PICS is a statement of
which capabilities and options of the protocol have been implemented. A PICS isincluded at the end of each

clause as appropriate. Each of the 10 Gigabit Ethernet PICS conforms to the same notation and conventions
used in 100BASE-T (see 21.6).

44.5 Relation of 10 Gigabit Ethernet to other standards
Suitable entries for Table G1 of |SO/IEC 11801: 1995, Annex G, would be as follows:

a)  Withinthe section Optical Link:

CSMA/CD 10GBASE-SR ISO/IEC 8802-3/ PDAM 26
b)  Within the section Optical Link:

CSMA/CD 10GBASE-SW ISO/IEC 8802-3/PDAM 26
¢)  Withinthe section Optical Link:

CSMA/CD 10GBASE-LR ISO/IEC 8802-3/PDAM 26
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d)  Withinthe section Optical Link:

CSMA/CD 10GBASE-LW ISO/IEC 8802-3/PDAM 26
€)  Withinthe section Optical Link:

CSMA/CD 10GBASE-ER ISO/IEC 8802-3/PDAM 26
f)  Within the section Optical Link:

CSMA/CD 10GBASE-EW ISO/IEC 8802-3/PDAM 26
g) Withinthe section Optical Link:

CSMA/CD 10GBASE-LX4 ISO/IEC 8802-3/PDAM 26

A suitable entry for Table G5 of ISO/IEC 11801: 1995, Annex G, is exemplified in Table 44—4.

Table 44—-4—Table G5 of ISO/IEC 11801: 1995

Fibre Optical link per Clause 8
per Clauses5, 7, and 8 Horizontal Building backbone Campus backbone
62.5/ 62.5/ | 50/ 10/ | 625/ | 50/ 10/ | 625/ | 50/ 10/
125 50/#25 lO/ranS 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125
um l\!/IJM . SM - um um um um um um um um um
MMF MMF | MMF | SMF | MMF | MMF | SMF | MMF | MMF | SMF
8802-3: | | | N | | I |
10GBASE-SR
8802-3: | | | N | | I |
10GBASE-SW
8802-3: | | I I | N I | N I | N
10GBASE-LR
8802-3: | | | | | N | | N I | N
10GBASE-LW
8802-3: | N N N
10GBASE-ER
8802-3: I N N N
10GBASE-EW
8802-3: | | | N N N N N N N N N
10GBASE-LX4

NOTE—"“N" denotes normative support of the mediain the standard.
“1” denotes that there is information in the International Standard regarding operation on this media.
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45. Management Data Input/Output (MDIO) Interface

45.1 Overview

This clause defines the logical and electrical characteristics of an extension to the two signal Management
Data Input/Output (MDIO) Interface specified in Clause 22.

The purpose of this extension is to provide the ability to access more device registers while still retaining
logical compatibility with the MDIO interface defined in Clause 22. Clause 22 specifies the MDIO frame
format and uses an ST code of 01 to access registers. In this clause, additional registers are added to the
address space by defining MDIO frames that use an ST code of 00.

This extension to the MDIO interface is applicable to Ethernet implementations that operate at speeds of
10 Gb/s and above.

The MDIO electrical interface is optional. Where no physical embodiment of the MDIO exists, provision of
an equivalent mechanism to access the registers is recommended.

Throughout this clause, an “a.b.c” format is used to identify register bits, where “a’ is the device address,
“b" isthe register address, and “c” isthe bit number within the register.

45.1.1 Summary of major concepts
The following are major concepts of the MDIO Interface:

a) Preserve the management frame structure defined in 22.2.4.5.

b)  Define amechanism to address more registers than specified in 22.2.4.5.

¢) Define ST and OP codesto identify and control the extended access functions.

d) Provide an eectrical interface specification that is compatible with common digital CMOS ASIC
processes.

45.1.2 Application

This clause defines a management interface between Station Management (STA) and the sublayers that form
a10 Gh/s Physical Layer device (PHY) entity. Where a sublayer, or grouping of sublayers, isan individually
manageable entity, it is known as an MDIO Manageable Device (MMD). This clause allows a single STA,
through asingle MDI O interface, to access up to 32 PHY s (defined as PRTAD in the frame format defined in
45.3) consisting of up to 32 MMDs as shown in Figure 45-1. The MDIO interface can support up to a max-
imum of 65 536 registersin each MMD.
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9 il
Upto 32
| <= PHYs per
Up to 32 | | MDIO bus
MMDS | | = | [ | |
per PHY . - _
3 MMD |l ['[_MMD__|!| Multiple MMDs
| | <~ MMD :leinstantiated ina
MMD__ | "' MMD single package
- | I

Figure 45-1—DTE and MMD devices

45.2 MDIO Interface Registers

The management interface specified in Clause 22 provides asimple, two signal, serial interface to connect a
Station Management entity and a managed PHY for providing access to management parameters and ser-
vices. Theinterface isreferred to as the M1 management interface.

The MDIO interface is based on the MIl management interface, but differs from it in several ways. The
MDIO interface uses indirect addressing to create an extended address space allowing a much larger number
of registers to be accessed within each MMD. The MDIO address space is orthogonal to the M1l manage-
ment interface address space. The mechanism for the addressing is defined in 45.3. The MDIO electrical
interface operates at lower voltages than those specified for the MIl management interface. The electrical
interfaceis specified in 45.4. For cases where a single entity combines Clause 45 MMDswith Clause 22 reg-
isters, then the Clause 22 registers may be accessed using the Clause 45 electrical interface and the Clause
22 management frame structure. The list of possible MMDsis shown in Table 45-1. The PHY XSand DTE
XS devices are the two partner devices used to extend the interface that sits immediately below the Recon-
ciliation Sublayer. For 10 Gigabit Ethernet, the interface extenders are defined as the XGXS devices.

If a device supports the MDIO interface it shall respond to all possible register addresses for the device and
return a value of zero for undefined and unsupported registers. Writes to undefined registers and read-only
registers shall have no effect. The operation of an MMD shall not be affected by writes to reserved and
unsupported register bits, and such register bits shall return a value of zero when read.

To ensure compatibility with future use of reserved bits and registers, the Management Entity should writeto
reserved bits with avalue of zero and ignore reserved bits on read.

Some of the bitswithin MMD registers are defined as latching low (LL) or latching high (LH). When abit is
defined as latching low and the condition for the bit to be low has occurred, the bit shall remain low until
after it has been read via the management interface. Once such a read has occurred, the bit shall assume a
value based on the current state of the condition it monitors. When a bit is defined as latching high and the
condition for the bit to be high has occurred, the bit shall remain high until after it has been read viathe man-
agement interface. Once such aread has occurred, the bit shall assume a value based on the current state of
the condition it monitors.
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Table 45-1—MDIO Manageable Device addresses

Device address MMD name
0 Reserved
1 PMA/PMD
2 WIS
3 PCS
4 PHY XS
5 DTE XS
6 through 29 Reserved
30 Vendor specific 1
31 Vendor specific 2

January 6, 2003

For multi-bit fields, the lowest numbered bit of the field in the register corresponds to the least significant bit

of thefield.

Figure 45-2 describes the signal terminology used for the MMDs.

Upstream MMD or RS

Transmit

Transmit
fault

l’/Ta]\\

-

MMD
Transmit

Loopback

]

MMD p Receive
Receive fault

Downstream MMD or MDI

Figure 45—2—MMD signal terminology

[a] Direction of the optional PHY XS loopback

45.2.1 PMA/PMD registers

The assignment of registersin the PMA/PMD is shown in Table 45-2.

Receive

A
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Table 45-2—PMA/PMD registers

Register address

Register name

1.0 PMA/PMD control 1

11 PMA/PMD status 1

12,13 PMA/PMD device identifier
14 PMA/PMD speed ability
15,16 PMA/PMD devicesin package
17 10G PMA/PMD control 2

18 10G PMA/PMD status 2

19 10G PMD transmit disable
1.10 10G PMD receive signal detect
1.11 through 1.13 Reserved

1.14,1.15 PMA/PMD package identifier
1.16 through 1.32 767 Reserved

1.32 768 through 1.65 535 | Vendor specific

January 6, 2003
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45.2.1.1 PMA/PMD control 1 register (Register 1.0)
The assignment of bits in the PMA/PMD control 1 register is shown in Table 45-3. The default value for

each bit of the PMA/PMD control 1 register has been chosen so that the initial state of the device upon
power up or completion of reset isanormal operational state without management intervention.

Table 45-3—PMA/PMD control 1 register bit definitions

Bit(s) Name Description R/W2
1.0.15 Reset 1=PMA/PMD reset RIW
0 =Normal operation SC
1.0.14 Reserved Value always 0, writes ignored R/W
1.0.13 Speed selection 1 = Operation at 10 Gb/s and above R/W
0 = Unspecified
1.0.12 Reserved Value always 0, writes ignored R/W
1011 Low power 1 = Low-power mode R/W
0 =Normal operation
1.0.10:7 Reserved Value always 0, writes ignored R/W
1.0.6 Speed selection 1 = Operation at 10 Gb/s and above R/W
0 = Unspecified
1.05:2 Speed selection 5432 RIW
1 x X X =Reserved
x 1 x x =Reserved
x X 1 x =Reserved
0 0 0 1 =Reserved
0 0 0 0 =10Gh/s
101 Reserved Value always 0, writes ignored R/W
1.0.0 PMA loopback 1 = Enable PMA Loopback mode R/W

0 =Disable PMA Loopback mode

8RIW = Read/Write, SC = Self Clearing

45.2.1.1.1 Reset (1.0.15)

Resetting a PMA/PMD is accomplished by setting bit 1.0.15 to a one. This action shall set all PMA/PMD
registersto their default states. As aconsequence, this action may change the interna state of the PMA/PMD
and the state of the physical link. This action may also initiate a reset in any other MM Ds that are instanti-
ated in the same package. This bit is self-clearing, and a PMA/PMD shall return avalue of onein bit 1.0.15
when areset isin progress; otherwise, it shall return a value of zero. A PMA/PMD is not required to accept
awrite transaction to any of its registers until the reset process is completed. The control and management
interface shall be restored to operation within 0.5 s from the setting of bit 1.0.15. During a reset, a PMD/
PMA shall respond to reads from register bits 1.0.15 and 1.8.15:14. All other register bits should be ignored.

NOTE—This operation may interrupt data communication. The data path of a PMD, depending on type and tempera-
ture, may take many seconds to run at optimum error rate after exiting from reset or low-power mode.
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45.2.1.1.2 Low power (1.0.11)

A PMA/PMD may be placed into alow-power mode by setting bit 1.0.11 to a one. This action may also ini-
tiate alow-power mode in any other MMDs that are instantiated in the same package. The low-power mode
is exited by resetting the PMA/PMD. The behavior of the PMA/PMD in transition to and from the low-
power mode is implementation specific and any interface signals should not be relied upon. While in the
low-power mode, the device shall, as a minimum, respond to management transactions necessary to exit the
low-power mode. The default value of bit 1.0.11 is zero.

NOTE—This operation will interrupt data communication. The data path of aPMD, depending on type and temperature,
may take many seconds to run at optimum error rate after exiting from reset or low-power mode.

45.2.1.1.3 Speed selection (1.0.13,1.0.6, 1.0.5:2)

Speed selection bits 1.0.13 and 1.0.6 shall both be written as a one. Any attempt to change the bits to an
invalid setting shall be ignored. These two bits are set to one in order to make them compatible with Clause
22.

The speed of the PMA/PMD may be selected using bits 5 through 2. The speed ahilities of the PMA/PMD
are advertised in the PMA/PMD speed ahility register. A PMA/PMD may ignore writes to the PMA/PMD
speed selection bits that select speeds it has not advertised in the PMA/PMD speed ability register. It isthe
responsibility of the STA entity to ensure that mutually acceptable speeds are applied consistently across all
the MMDs on aparticular PHY.

The PMA/PMD speed selection defaults to a supported ability.
45.2.1.1.4 PMA loopback (1.0.0)

The PMA shall be placed in a Loopback mode of operation when bit 1.0.0 is set to aone. When bit 1.0.0is
set to aone, the PMA shall accept data on the transmit path and return it on the receive path.

The loopback function is mandatory for the 10GBASE-X port type and optional for all other port types. A
device's ability to perform the loopback function is advertised in the loopback ability bit of the related
speed-dependent status register. A PMA that is unable to perform the loopback function shall ignore writes
to this bit and shall return a value of zero when read. For 10 Gb/s operation, the loopback functionality is
detailed in 48.3.3 and 51.8, and the loopback ability bit is specified in the 10G PMA/PMD status 2 register.

The default value of bit 1.0.0 is zero.

NOTE—The signa path through the PMA that is exercised in the Loopback mode of operation is implementation spe-
cific, but it isrecommended that the signal path encompass as much of the PMA circuitry asis practical. The intention of
providing this Loopback mode of operation is to permit a diagnostic or self-test function to perform the transmission and
reception of a PDU, thus testing the transmit and receive data paths. Other loopback signal paths may be enabled using
loopback controls within other MMDs.
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45.2.1.2 PMA/PMD status 1 register (Register 1.1)

The assignment of bitsin the status 1 register is shown in Table 45-4. All the bitsin the status 1 register are
read only; therefore, awrite to the status 1 register shall have no effect.

Table 45-4—PMA/PMD status 1 register bit definitions

Bit() Name Description R/W?2
1.1.15:8 Reserved Ignore when read RO
117 Fault 1 = Fault condition detected RO

0 = Fault condition not detected

1163 Reserved Ignore when read RO

112 Receive link status 1=PMA/PMD receivelink up RO/LL
0=PMA/PMD receive link down

111 Low-power ability 1=PMA/PMD supports low-power mode RO
0=PMA/PMD does not support low-power mode

1.1.0 Reserved Ignore when read RO

8RO = Read Only, LL = Latching Low

45.2.1.2.1 Fault (1.1.7)

Fault isaglobal PMA/PMD variable. When read asaone, bit 1.1.7 indicates that either (or both) the PMA or
the PMD has detected a fault condition on either the transmit or receive paths. When read as a zero, bit 1.1.7
indicates that neither the PMA nor the PMD has detected a fault condition. For 10 Gb/s operation, bit 1.1.7
is set to a one when either of the fault bits (1.8.11, 1.8.10) located in register 1.8 are set to aone.

45.2.1.2.2 Receive link status (1.1.2)

When read as aone, bit 1.1.2 indicates that the PMA/PMD receive link is up. When read as a zero, bit 1.1.2
indicates that the PMA/PMD receive link is down. The receive link status bit shall be implemented with
latching low behavior.

45.2.1.2.3 Low-power ability (1.1.1)

When read as a one, bit 1.1.1 indicates that the PMA/PMD supports the low-power feature. When read as a
zero, bit 1.1.1 indicates that the PMA/PMD does not support the low-power feature. If a PMA/PMD sup-
ports the low-power feature, then it is controlled using the low-power bit 1.0.11.

45.2.1.3 PMA/PMD device identifier (Registers 1.2 and 1.3)

Registers 1.2 and 1.3 provide a 32-bit value, which may constitute a unique identifier for a particular type of
PMA/PMD. The identifier shall be composed of the 3rd through 24th bits of the Organizationally Unique
Identifier (OUI) assigned to the device manufacturer by the IEEE, plus a six-bit model number, plus a four-
bit revision number. A PMA/PMD may return a value of zero in each of the 32 bits of the PMA/PMD device
identifier.
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The format of the PMA/PMD device identifier is specified in 22.2.4.3.1.
45.2.1.4 PMA/PMD speed ability (Register 1.4)

The assignment of bitsin the PMA/PMD speed ability register is shown in Table 45-5.

Table 45-5—PMA/PMD speed ability register bit definitions

Bit(s) Name Description R/W?2
14151 Reserved for future speeds | Value always 0, writesignored RO
14.0 10G capable 1=PMA/PMD is capable of operating at 10 Gb/s RO

0=PMA/PMD isnot capable of operating at 10 Gb/s

3RO = Read Only

45.2.1.4.1 10G capable (1.4.0)

When read as a one, bit 1.4.0 indicates that the PMA/PMD is able to operate at a data rate of 10 Gb/s. When
read as a zero, bit 1.4.0 indicates that the PMA/PMD is not able to operate at a datarate of 10 Gb/s.

45.2.1.5 PMA/PMD devices in package (Registers 1.5 and 1.6)

The assignment of bitsin the PMA/PMD devicesin package registersis shown in Table 45-6.

When read as aone, a bit in the PMA/PMD devices in package registers indicates that the associated MMD
has been instantiated within the same package as other MM Ds whose associated bits have been set to a one
within the PMA/PMD devices in package registers. Bit 1.5.0 is used to indicate that Clause 22 functionality
has been implemented within a Clause 45 electrical interface device. The definition of the term package is
vendor specific and could be a chip, module, or other similar entity.

45.2.1.6 10G PMA/PMD control 2 register (Register 1.7)

The assignment of bitsin the 10G PMA/PMD control 2 register is shown in Table 45-7.

45.2.1.6.1 PMA/PMD type selection (1.7.3:0)

The PMA/PMD type of the 10G PMA/PMD shall be selected using bits 3 through 0. The PMA/PMD type
abilities of the 10G PMA/PMD are advertised in bits 7 through 0 of the 10G PMA/PMD status 2 register. A
10G PMA/PMD shall ignore writes to the PMA/PMD type selection bits that select PMA/PMD typesit has
not advertised in the status register. It is the responsibility of the STA entity to ensure that mutually accept-
able MMD types are applied consistently across all the MMDs on aparticular PHY.

The PMA/PMD type selection defaults to a supported ability.
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Table 45-6— PMA/PMD devices in package registers bit definitions

Bit(s) Name Description R/W?2
1.6.15 Vendor specific device 2 1 = Vendor specific device 2 present in package RO
present 0 = Vendor specific device 2 not present in package
16.14 Vendor specific device 1 1 = Vendor specific device 1 present in package RO
present 0 = Vendor specific device 1 not present in package
1.6.13:.0 Reserved Ignore on read RO
15.15:6 Reserved Ignore on read RO
155 DTE XS present 1=DTE XS present in package RO
0=DTE XS not present in package
154 PHY XS present 1=PHY XS present in package RO
0=PHY XS not present in package
153 PCS present 1 =PCS present in package RO
0 =PCSnot present in package
15.2 WIS present 1=WIS present in package RO
0= WIS not present in package
151 PMD/PMA present 1=PMA/PMD present in package RO
0=PMA/PMD not present in package
15.0 Clause 22 registerspresent | 1 = Clause 22 registers present in package RO
0 = Clause 22 registers not present in package
3RO = Read Only
Table 45-7—10G PMA/PMD control 2 register bit definitions
Bit(s) Name Description R/W?
1.7.15:4 Reserved Value always 0, writes ignored R/W
1.7.3.0 PMA/PMD type selection 3210 RIW
111x =Reserved
1101 =Reserved
11 00 =10GBASE-CX4PMA/PMD type
10 x x =Reserved
0111 =10GBASE-SRPMA/PMD type
0110 =10GBASE-LRPMA/PMD type
0101 =10GBASE-ERPMA/PMD type
01 00 =10GBASE-LX4PMA/PMD type
0011 =10GBASE-SW PMA/PMD type
00 10 =10GBASE-LW PMA/PMD type
00 01 =10GBASE-EW PMA/PMD type
00 00 =Reserved

3R/W = Read/Write
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45.2.1.7 10G PMA/PMD status 2 register (Register 1.8)

The assignment of bits in the 10G PMA/PMD status 2 register is shown in Table 45-8. All the bits in the
10G PMA/PMD status 2 register are read only; awrite to the 10G PMA/PMD status 2 register shall have no

January 6, 2003

effect.
Table 45-8—10G PMA/PMD status 2 register bit definitions
Bit(s) Name Description R/W?@
1.8.15:14 | Device present 15 14 . . . RO
1 0 =Deviceresponding at this address
1 1 =Nodeviceresponding at this address
0 1 =Nodeviceresponding at this address
0 0 =Nodeviceresponding at this address
1.8.13 Transmit fault ability 1=PMA/PMD hasthe ahility to detect afault condition | RO
on the transmit path
0=PMA/PMD does not have the ahility to detect afault
condition on the transmit path
18.12 Receive fault ability 1=PMA/PMD hasthe ahility to detect afault condition | RO
on the receive path
0=PMA/PMD does not have the ahility to detect afault
condition on the receive path
1811 Transmit fault 1 = Fault condition on transmit path RO/LH
0 = No fault condition on transmit path
1.8.10 Receive fault 1 = Fault condition on receive path RO/LH
0= No fault condition on receive path
189 10GBASE-CX4 ability 1=PMA/PMD is able to perform 10GBASE-CX4 RO
0=PMA/PMD is not able to perform 10GBASE-CX4
1.8.8 PMD transmit disable ability | 1 =PMD hasthe ability to disable the transmit path RO
0=PMD does not have the ahility to disable the transmit
path
187 10GBASE-SR ahility 1=PMA/PMD is ableto perform 10GBASE-SR RO
0=PMA/PMD is not able to perform 10GBASE-SR
186 10GBASE-LR ability 1=PMA/PMD is ableto perform 10GBASE-LR RO
0=PMA/PMD is not able to perform 10GBASE-LR
185 10GBASE-ER ability 1=PMA/PMD is able to perform 10GBASE-ER RO
0=PMA/PMD is not able to perform 10GBASE-ER
184 10GBASE-L X4 ability 1=PMA/PMD isableto perform 10GBASE-LX4 RO
0=PMA/PMD is not able to perform 10GBASE-LX4
183 10GBASE-SW ahility 1=PMA/PMD is able to perform 10GBASE-SW RO
0=PMA/PMD is not able to perform 10GBASE-SW
182 10GBASE-LW ability 1=PMA/PMD is able to perform 10GBASE-LW RO
0=PMA/PMD is not able to perform 10GBASE-LW
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Table 45-8—10G PMA/PMD status 2 register bit definitions (continued)

Bit(s) Name Description R/W2
181 10GBASE-EW ability 1=PMA/PMD is able to perform 10GBASE-EW RO
0=PMA/PMD is not able to perform 10GBASE-EW
180 PMA loopback ability 1 =PMA has the ability to perform aloopback function | RO
0=PMA does not have the ahility to perform aloopback
function

8RO = Read Only, LH = Latching High

45.2.1.7.1 Device present (1.8.15:14)

When read as <10>, bits 1.8.15:14 indicate that a device is present and responding at this register address.
When read as anything other than <10>, bits 1.8.15:14 indicate that no device is present at this register
address or that the device is not functioning properly.

45.2.1.7.2 Transmit fault ability (1.8.13)

When read as a one, bit 1.8.13 indicates that the PMA/PMD has the ability to detect a fault condition on the
transmit path. When read as a zero, bit 1.8.13 indicates that the PMA/PMD does not have the ability to
detect afault condition on the transmit path.

45.2.1.7.3 Receive fault ability (1.8.12)

When read as a one, bit 1.8.12 indicates that the PMA/PMD has the ability to detect a fault condition on the
receive path. When read as a zero, bit 1.8.12 indicates that the PMA/PMD does not have the ability to detect
afault condition on the receive path.

45.2.1.7.4 Transmit fault (1.8.11)

When read as a one, bit 1.8.11 indicates that the PMA/PMD has detected a fault condition on the transmit
path. When read as a zero, bit 1.8.11 indicates that the PMA/PMD has not detected a fault condition on the
transmit path. Detection of a fault condition on the transmit path is optional and the ability to detect such a
condition is advertised by bit 1.8.13. A PMA/PMD that is unable to detect a fault condition on the transmit
path shall return avalue of zero for this bit. The description of the transmit fault function for serial PMDsis
given in 52.4.8. The description of the transmit fault function for WWDM PMDs is given in 53.4.10. The
transmit fault bit shall be implemented with latching high behavior.

The default value of bit 1.8.11 is zero.
45.2.1.7.5 Receive fault (1.8.10)

When read as a one, bit 1.8.10 indicates that the PMA/PMD has detected a fault condition on the receive
path. When read as a zero, bit 1.8.10 indicates that the PMA/PMD has not detected a fault condition on the
receive path. Detection of afault condition on the receive path is optional and the ability to detect such a
condition is advertised by bit 1.8.12. A PMA/PMD that is unable to detect a fault condition on the receive
path shall return a value of zero for this bit. The description of the receive fault function for serial PMDs is
given in 52.4.9. The description of the receive fault function for WWDM PMDs is given in 53.4.11. The
receive fault bit shall be implemented with latching high behavior.

The default value of bit 1.8.10 is zero.
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45.2.1.7.6 10GBASE-CX4 ability (1.8.9)

When read as a one, bit 1.8.4 indicates that the PMA/PMD is able to support a 10GBASE-CX4 PMA/PMD
type. When read as a zero, bit 1.8.4 indicates that the PMA/PMD is not able to support a 10GBASE-CX4
PMA/PMD type.

45.2.1.7.7 PMD transmit disable ability (1.8.8)

When read as aone, bit 1.8.8 indicates that the PMD is able to perform the transmit disable function. When
read as a zero, bit 1.8.8 indicates that the PMD is not able to perform the transmit disable function. If aPMD
is able to perform the transmit disable function, then it is controlled using the PM D transmit disable register.
45.2.1.7.8 10GBASE-SR ability (1.8.7)

When read as a one, bit 1.8.7 indicates that the PMA/PMD is able to support a 10GBASE-SR PMA/PMD
type. When read as a zero, bit 1.8.7 indicates that the PMA/PMD is not able to support a 10GBASE-SR
PMA/PMD type.

45.2.1.7.9 10GBASE-LR ability (1.8.6)

When read as a one, bit 1.8.6 indicates that the PMA/PMD is able to support a 10GBASE-LR PMA/PMD
type. When read as a zero, bit 1.8.6 indicates that the PMA/PMD is not able to support a 10GBASE-LR
PMA/PMD type.

45.2.1.7.10 10GBASE-ER ability (1.8.5)

When read as a one, bit 1.8.5 indicates that the PMA/PMD is able to support a 10GBASE-ER PMA/PMD
type. When read as a zero, bit 1.8.5 indicates that the PMA/PMD is not able to support a 10GBASE-ER
PMA/PMD type.

45.2.1.7.11 10GBASE-LX4 ability (1.8.4)

When read as a one, bit 1.8.4 indicates that the PMA/PMD is able to support a 10GBASE-L X4 PMA/PMD
type. When read as a zero, bit 1.8.4 indicates that the PMA/PMD is not able to support a 10GBASE-L X4
PMA/PMD type.

45.2.1.7.12 10GBASE-SW ability (1.8.3)

When read as a one, bit 1.8.3 indicates that the PMA/PMD is able to support a 10GBASE-SW PMA/PMD
type. When read as a zero, bit 1.8.3 indicates that the PMA/PMD is not able to support a 10GBASE-SW
PMA/PMD type.

45.2.1.7.13 10GBASE-LW ability (1.8.2)

When read as a one, bit 1.8.2 indicates that the PMA/PMD is able to support a 10GBASE-LW PMA/PMD
type. When read as a zero, bit 1.8.2 indicates that the PMA/PMD is not able to support a 10GBASE-LW
PMA/PMD type.

45.2.1.7.14 10GBASE-EW ability (1.8.1)

When read as a one, bit 1.8.1 indicates that the PMA/PMD is able to support a 10GBASE-EW PMA/PMD

type. When read as a zero, bit 1.8.1 indicates that the PMA/PMD is not able to support a 10GBASE-EW
PMA/PMD type.
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45.2.1.7.15 PMA loopback ability (1.8.0)

When read as aone, bit 1.8.0 indicates that the PMA is able to perform the loopback function. When read as
azero, bit 1.8.0 indicates that the PMA is not able to perform the loopback function. If aPMA is able to per-
form the loopback function, then it is controlled using the PMA loopback bit 1.0.0.

45.2.1.8 10G PMD transmit disable register (Register 1.9)

The assignment of bits in the 10G PMD transmit disable register is shown in Table 45-9. The transmit dis-
able functionality is optional and a PMD’s ahility to perform the transmit disable functionality is advertised
in the PMD transmit disable ability bit 1.8.8. A PMD that does not implement the transmit disable function-
ality shall ignore writes to the 10G PMD transmit disable register and may return avalue of zero for al bits.
A PMD device that operates using a single wavelength and has implemented the transmit disable function
shall use bit 1.9.0 to control the function. Such devices shall ignore writes to bits 1.9.4:1 and return a value
of zero for those bits when they are read. The transmit disable function for serial PMDs is described in
52.4.7. The transmit disable function for wide wavelength division multiplexing (WWDM) PMDs is
described in 53.4.7.

Table 45-9—10G PMD transmit disable register bit definitions

Bit(s) Name Description R/W?2
1.9.15:5 Reserved Value always 0, writesignored R/W
194 PMD transmit disable 3 1 = Disable output on transmit lane 3 R/W
0 = Enable output on transmit lane 3

193 PMD transmit disable 2 1 = Disable output on transmit lane 2 R/W
0 = Enable output on transmit lane 2

19.2 PMD transmit disable 1 1 = Disable output on transmit lane 1 R/W
0 = Enable output on transmit lane 1

191 PMD transmit disable O 1 = Disable output on transmit lane O R/W
0 = Enable output on transmit lane 0

1.9.0 Global PMD transmit dis- | 1= Disable transmitter output R/W

able 0 = Enable transmitter output

3R/W = Read/Write

45.2.1.8.1 PMD transmit disable 3 (1.9.4)

When bit 1.9.4 is set to a one, the PMD shall disable output on lane 3 of the transmit path. When bit 1.9.4 is
set to a zero, the PMD shall enable output on lane 3 of the transmit path.

The default value for bit 1.9.4 is zero.

NOTE—Transmission will not be enabled when this bit is set to a zero unless the global PMD transmit disable bit isalso
Zero.
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45.2.1.8.2 PMD transmit disable 2 (1.9.3)

When bit 1.9.3 is set to a one, the PMD shall disable output on lane 2 of the transmit path. When bit 1.9.3 is
set to a zero, the PM D shall enable output on lane 2 of the transmit path.

The default value for bit 1.9.3 is zero.

NOTE—Transmission will not be enabled when this bit is set to a zero unless the global PMD transmit disable bit isalso
Zero.

45.2.1.8.3 PMD transmit disable 1 (1.9.2)

When bit 1.9.2 is set to a one, the PMD shall disable output on lane 1 of the transmit path. When bit 1.9.2 is
set to a zero, the PM D shall enable output on lane 1 of the transmit path.

The default value for bit 1.9.2 is zero.

NOTE—Transmission will not be enabled when this bit is set to a zero unless the global PMD transmit disable bit isalso
Z€ero.

45.2.1.8.4 PMD transmit disable 0 (1.9.1)

When bit 1.9.1 is set to a one, the PMD shall disable output on lane 0 of the transmit path. When bit 1.9.1 is
set to a zero, the PM D shall enable output on lane 0 of the transmit path.

The default value for bit 1.9.1 is zero.

NOTE—Transmission will not be enabled when this bit is set to a zero unless the global PMD transmit disable bit isalso
zero.

45.2.1.8.5 Global PMD transmit disable (1.9.0)

When bit 1.9.0 is set to a one, the PMD shall disable output on the transmit path. When bit 1.9.0 isset to a
zero, the PMD shall enable output on the transmit path.

For single wavelength PMD types, transmission will be disabled when this bit is set to one. When this bit is
set to zero, transmission is enabled.

For multiple wavelength PMD types, transmission will be disabled on all lanes when this bit is set to one.
When this bit is set to zero, the lanes are individually controlled by their corresponding transmit disable bits
19.4:1.

The default value for bit 1.9.0 is zero.

45.2.1.9 10G PMD receive signal detect register (Register 1.10)

The assignment of bits in the 10G PMD receive signal detect register is shown in Table 45-10. The 10G
PMD receive signal detect register is mandatory. PMD types that use only a single wavelength indicate the
status of the receive signal detect using bit 1.10.0 and return avalue of zero for bits 1.10.4:1. PMD types that

use multiple wavelengths indi cate the status of each lanein bits 1.10.4:1 and the logical AND of those bitsin
bit 1.10.0.
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Table 45-10—10G PMD receive signal detect register bit definitions

Bit(s) Name Description R/W2
1.10.155 | Reserved Value always 0, writes ignored RO
1.104 PMD receive signal detect 3 | 1= Signal detected on receive lane 3 RO
0 = Signa not detected on receive lane 3

1.10.3 PMD receive signal detect 2 1 = Signal detected on receive lane 2 RO
0= Signa not detected on receive lane 2

1.10.2 PMD receive signal detect 1 1 = Signal detected on receivelane 1 RO
0= Signa not detected on receive lane 1

1101 PMD receive signal detect 0 | 1= Signal detected on receive lane 0 RO
0 = Signa not detected on receive lane 0

1.10.0 Global PMD receive signal 1 = Signal detected on receive RO

detect 0= Signa not detected on receive
3RO = Read Only

45.2.1.9.1 PMD receive signal detect 3 (1.10.4)

When bit 1.10.4 is read as a one, a signa has been detected on lane 3 of the PMD receive path. When bit
1.10.4 isread as a zero, asignal has not been detected on lane 3 of the PMD receive path.

45.2.1.9.2 PMD receive signal detect 2 (1.10.3)

When bit 1.10.3 is read as a one, a signa has been detected on lane 2 of the PMD receive path. When bit
1.10.3 isread as a zero, asignal has not been detected on lane 2 of the PMD receive path.

45.2.1.9.3 PMD receive signal detect 1 (1.10.2)

When bit 1.10.2 isread as a one, a signa has been detected on lane 1 of the PMD receive path. When bit
1.10.2 isread as a zero, asignal has not been detected on lane 1 of the PMD receive path.

45.2.1.9.4 PMD receive signal detect 0 (1.10.1)

When bit 1.10.1 is read as a one, a signa has been detected on lane 0 of the PMD receive path. When bit
1.10.1 isread as a zero, asignal has not been detected on lane O of the PMD receive path.

45.2.1.9.5 Global PMD receive signal detect (1.10.0)

When bit 1.10.0 isread as a one, asignal has been detected on all the PMD receive paths. When bit 1.10.0is
read as a zero, asignal has not been detected on at least one of the PMD receive paths.

Single wavelength PMD types indicate the status of their receive path signal using this bit.
Multiple wavelength PMD types indicate the global status of the lane-by-lane signal detect indications using

this bit. This bit is read as a one when al the lane signal detect indications are one; otherwise, this bit is read
asazero.
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45.2.1.10 PMA/PMD package identifier (Registers 1.14 and 1.15)

Registers 1.14 and 1.15 provide a 32-hit value, which may constitute a unique identifier for a particular type
of package that the PMA/PMD is instantiated within. The identifier shall be composed of the 3rd through
24th bits of the Organizationally Unique Identifier (OUI) assigned to the package manufacturer by the IEEE,
plus a six-bit model number, plus a four-bit revision number. A PMA/PMD may return a value of zero in
each of the 32 hits of the package identifier.

A non-zero package identifier may be returned by one or more MMDs in the same package. The package
identifier may be the same as the device identifier.

The format of the package identifier is specified in 22.2.4.3.1.
45.2.2 WIS registers

The assignment of registersin the WIS is shown in Table 45-11. For the WIS octet fields, bit 8 of the corre-
sponding field in the WIS frame maps to the lowest numbered bit of the field in the register.

Table 45-11—WIS registers

Register address Register name
20 WIS control 1
21 WIS status 1
22,23 WIS device identifier
24 WIS speed ability
25,26 WIS devicesin package
2.7 10G WIS control 2
28 10G WIS status 2
29 10G WIS test-pattern error counter
2.10through 2.13 Reserved
214,215 WIS package identifier
2.16 through 2.32 Reserved
2.33 10G WIS status 3
2.34 through 2.36 Reserved
237 10G WIS far end path block error count
2.38 Reserved
2.39 through 2.46 10G WIS 1 transmit
2.47 through 2.54 10G WIS J1 receive
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Table 45-11—WIS registers (continued)

Register address Register name
2.55, 2.56 10G WISfar end line BIP errors
257,258 10G WISline BIP errors
259 10G WIS path block error count
2.60 10G WIS section BIP error count
2.61 through 2.63 Reserved
2.64 through 2.71 10G WIS JO transmit
2.72 through 2.79 10G WIS J0 receive
2.80 through 2.32 767 Reserved
2.32 768 through 2.65 535 | Vendor specific

45.2.2.1 WIS control 1 register (Register 2.0)

The assignment of bitsin the WIS control 1 register is shown in Table 45-12. The default value for each bit
of the WIS control 1 register should be chosen so that theinitial state of the device upon power up or reset is
anormal operational state without management intervention.

45.2.2.1.1 Reset (2.0.15)

Resetting a WIS is accomplished by setting bit 2.0.15 to aone. This action shall set all WIS registersto their
default states. As a consequence, this action may change the internal state of the WIS and the state of the
physical link. This action may also initiate areset in any other MM Ds that are instantiated in the same pack-
age. This bit is self-clearing, and a WIS shall return a value of onein bit 2.0.15 when areset isin progress
and avalue of zero otherwise. A WIS is not required to accept a write transaction to any of its registers until
the reset process is completed. The reset process shall be completed within 0.5 s from the setting of bit
2.0.15. During areset, aWIS shall respond to reads from register bits 2.0.15 and 2.8.15:14. All other register
bits should be ignored.

NOTE—This operation may interrupt data communication.

45.2.2.1.2 Loopback (2.0.14)

The WIS shall be placed in aLoopback mode of operation when bit 2.0.14 is set to a one. When bit 2.0.14 is
set to a one, the WIS shall ignore all data presented to it by the PMA sublayer. When bit 2.0.14 isset to a
one, the WIS shall accept data on the transmit path and return it on the receive path. For 10 Gb/s operation,
the detailed behavior of the WIS during loopback is specified in 50.3.9

The default value of bit 2.0.14 is zero.

NOTE—The signal path through the WIS that is exercised in the Loopback mode of operation is implementation spe-
cific, but it is recommended that the signal path encompass as much of the WIS circuitry asis practical. The intention of
providing this Loopback mode of operation isto permit a diagnostic or self-test function to perform the transmission and
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Table 45-12— WIS control 1 register bit definitions

Bit(s) Name Description R/W?2
2.0.15 Reset 1=WISreset RIW
0 =Normal operation SC
2014 L oopback 1 = Enable Loopback mode R/W
0 = Disable Loopback mode
2.0.13 Speed selection 1 = Operation at 10 Gb/s and above R/W
0 = Unspecified
2.0.12 Reserved Value always 0, writesignored R/W
2011 Low power 1 = Low-power mode R/W
0 =Normal operation
2.0.10:7 Reserved Value always 0, writes ignored R/W
206 Speed selection 1 = Operation at 10 Gb/s and above R/W
0 = Unspecified
2.05:2 Speed selection 5432 RIW
1 x X X =Reserved
x 1 x x =Reserved
x X 1 x =Reserved
0 0 0 1 =Reserved
0 0 0 0 =10Gh/s
2.0.1:.0 Reserved Value always 0, writes ignored R/W

8RIW = Read/Write, SC = Self Clearing

reception of a PDU, thus testing the transmit and receive data paths. Other loopback signal paths may be enabled using
loopback controls within other MMDs.

45.2.2.1.3 Low power (2.0.11)

A WIS may be placed into a low-power mode by setting bit 2.0.11 to a one. This action may also initiate a
low-power mode in any other MMDs that are instantiated in the same package. The low-power mode is
exited by resetting the WIS. The behavior of the WIS in transition to and from the low-power modeisimple-
mentation specific and any interface signals should not be relied upon. While in the low-power mode, the
device shall, as a minimum, respond to management transactions necessary to exit the low-power mode. The
default value of bit 2.0.11 is zero.

45.2.2.1.4 Speed selection (2.0.13, 2.0.6, and 2.0.5:2)

Speed selection bits 2.0.13 and 2.0.6 shall both be written as a one. Any attempt to change the bits to an
invalid setting shall be ignored. These two bits are set to one in order to make them compatible with Clause
22.

The speed of the WIS may be selected using bits 5 through 2. The speed abilities of the WIS are advertised
inthe WIS speed ability register. A WIS may ignore writes to the WIS speed selection bits that select speeds
it has not advertised in the WIS speed ability register. It is the responsibility of the STA entity to ensure that
mutually acceptable speeds are applied consistently across all the MM Ds on a particular PHY.
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The WIS speed sel ection defaults to a supported ability.
45.2.2.2 WIS status 1 register (Register 2.1)

The assignment of bits in the WIS status 1 register is shown in Table 45-13. All the bitsin the WIS status 1
register are read only; awrite to the WIS status 1 register shall have no effect.

Table 45-13—WIS status 1 register bit definitions

Bit() Name Description R/W?2
2.1.15:8 Reserved Ignore when read RO
217 Fault 1 = Fault condition RO/LH

0 = No fault condition

2.1.6:3 Reserved Ignore when read RO

212 Link status 1=WISlink up RO/LL
0=WISlink down

211 Low-power ability 1 = WIS supports low-power mode RO
0 = WIS does not support low-power mode

21.1.0 Reserved Ignore when read RO

8RO = Read Only, LH = Latching High, LL = Latching Low

45.2.2.2.1 Fault (2.1.7)

When read as a one, bit 2.1.7 indicates that the WIS has detected a fault condition. When read as a zero, bit
2.1.7 indicates that the WIS has not detected a fault condition. The fault bit shall be implemented with latch-
ing high behavior.

The default value of bit 2.1.7 is zero.

45.2.2.2.2 Link status (2.1.2)

When read as a one, bit 2.1.2 indicates that the WIS receive link is up. When read as a zero, bit 2.1.2 indi-
cates that the WIS receive link is down. The link status bit shall be implemented with latching low behavior.

45.2.2.2.3 Low-power ability (2.1.1)

When read as aone, bit 2.1.1 indicates that the WIS supports the low-power feature. When read as a zero, bit
2.1.1 indicates that the WIS does not support the low-power feature. If a WIS supports the low-power fea-
ture, then it is controlled using the low-power bit in the WIS control register.

45.2.2.3 WIS device identifier (Registers 2.2 and 2.3)

Registers 2.2 and 2.3 provide a 32-bit value, which may constitute a unique identifier for a particular type of
WIS. Theidentifier shall be composed of the 3rd through 24th bits of the Organizationally Unique I dentifier

(OUI) assigned to the device manufacturer by the |EEE, plus a six-bit model number, plus afour-bit revision
number. A WIS may return avalue of zero in each of the 32 bits of the WIS device identifier.
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The format of the WIS device identifier is specified in 22.2.4.3.1.
45.2.2.4 WIS speed ability (Register 2.4)

The assignment of bitsin the WIS speed ability register is shown in Table 45-14.

Table 45-14— WIS speed ability register bit definitions

Bit(s) Name Description R/W2
24.15:1 Reserved for future speeds | Value aways 0, writesignored RO
240 10G capable 1=WISis capable of operating at 10 Gb/s RO

0 =WISis not capable of operating at 10 Gh/s

8RO = Read Only

45.2.2.4.1 10G capable (2.4.0)

When read as a one, bit 2.4.0 indicates that the WIS is able to operate at a data rate of 10 Gb/s (9.58 Gb/s
payload rate). When read as a zero, bit 2.4.0 indicates that the WIS is not able to operate at a data rate of
10 Gb/s (9.58 Gb/s payload rate).

45.2.2.5 WIS devices in package (Registers 2.5 and 2.6)
The assignment of bitsin the WIS devicesin package registersis shown in Table 45-15.

When read as a one, a bit in the WIS devices in package registers indicates that the associated MMD has
been instantiated within the same package as other MMDs whose associated bits have been set to a one
within the WIS devices in package registers. Bit 2.5.0 is used to indicate that Clause 22 functionality has
been implemented within a Clause 45 electrical interface device. The definition of the term package is ven-
dor specific and could be a chip, module, or other similar entity.

45.2.2.6 10G WIS control 2 register (Register 2.7)

The assignment of bits in the 10G WIS control 2 register is shown in Table 45-16. The default value for
each bit of the 10G WIS control 2 register should be chosen so that theinitia state of the device upon power
up or reset isanormal operational state without management intervention.

45.2.2.6.1 PRBS31 receive test-pattern enable (2.7.5)

If the WIS supports the optional PRBS31 (see 49.2.8) pattern testing advertised in bit 2.8.1 and the manda-
tory receive test-pattern enable bit (2.7.2) is not one, setting bit 2.7.5 to aone shall set the receive path of the
WIS into the PRBS31 test-pattern mode. Setting bit 2.7.5 to a zero shall disable the PRBS31 test-pattern
mode on the receive path of the WIS. The behavior of the WIS when in PRBS31 test-pattern mode is speci-
fiedin 50.3.8.2

45.2.2.6.2 PRBS31 transmit test-pattern enable (2.7.4)
If the WIS supports the optional PRBS31 pattern testing advertised in bit 2.8.1 and the mandatory transmit

test-pattern enable bit (2.7.1) is not one, then setting bit 2.7.4 to a one shall set the transmit path of the WIS
into the PRBS31 test-pattern mode. Setting bit 2.7.4 to a zero shall disable the PRBS31 test-pattern mode on
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Bit(s) Name Description R/W?2
2.6.15 Vendor specific device 2 1 = Vendor specific device 2 present in package RO
present 0 = Vendor specific device 2 not present in package
26.14 Vendor specific device 1 1 = Vendor specific device 1 present in package RO
present 0 = Vendor specific device 1 not present in package
2.6.13:.0 Reserved Ignore on read RO
25.15:6 Reserved Ignore on read RO
255 DTE XS present 1=DTE XS present in package RO
0=DTE XS not present in package
254 PHY XS present 1=PHY XS present in package RO
0=PHY XS not present in package
253 PCS present 1= PCS present in package RO
0 =PCSnot present in package
252 WIS present 1=WIS present in package RO
0= WIS not present in package
251 PMD/PMA present 1=PMA/PMD present in package RO
0=PMA/PMD not present in package
250 Clause 22 registerspresent | 1 = Clause 22 registers present in package RO
0 = Clause 22 registers not present in package
3RO = Read Only
Table 45-16—10G WIS control 2 register bit definitions
Bit(s) Name Description R/W?2
2.7.15:6 Reserved Value always 0, writes ignored R/W
2.75 PRBS31 receive test-pat- 1 = Enable PRBS3L test-pattern mode on the receive path R/W
tern enable 0 = Disable PRBS3L1 test-pattern mode on the receive path
274 PRBS3L1 transmit test-pat- | 1 = Enable PRBS31 test-pattern mode on the transmit path R/W
tern enable 0 = Disable PRBS31 test-pattern mode on the transmit path
273 Test-pattern selection 1 = Select square wave test pattern R/W
0 = Select mixed-frequency test pattern
272 Receive test-pattern 1 = Enable test-pattern mode on the receive path R/W
enable 0 = Disable test-pattern mode on the receive path
271 Transmit test-pattern 1 = Enable test-pattern mode on the transmit path R/W
enable 0 = Disable test-pattern mode on the transmit path
270 PCS type selection 1= Select 10GBASE-W PCS type R/W
0 = Select 10GBASE-R PCStype
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3R/W = Read/Write

the transmit path of the WIS. The behavior of the WIS when in PRBS31 test-pattern mode is specified in
50.3.8.2

45.2.2.6.3 Test-pattern selection (2.7.3)

Bit 2.7.3 controls the type of pattern sent by the transmitter when in test-pattern mode. Setting bit 2.7.3to a
one shall select the square wave test pattern. Setting bit 2.7.3 to a zero shall select the mixed-frequency test
pattern. The details of the test patterns are specified in Clause 50.

45.2.2.6.4 Receive test-pattern enable (2.7.2)

Setting bit 2.7.2 to a one shall set the receive path of the WIS into the test-pattern mode. Setting bit 2.7.2 to
a zero shall disable the test-pattern mode on the receive path of the WIS. The behavior of the WIS when in
test-pattern mode is specified in Clause 50.

45.2.2.6.5 Transmit test-pattern enable (2.7.1)

Setting bit 2.7.1 to aone shall set the transmit path of the WIS into the test-pattern mode. Setting bit 2.7.1 to
azero shall disable the test-pattern mode on the transmit path of the WIS. The behavior of the WIS when in
test-pattern mode is specified in Clause 50.

45.2.2.6.6 PCS type selection (2.7.0)

Setting bit 2.7.0 to a one shall enable the 10GBA SE-W logic and set the speed of the WIS-PMA interface to
9.95328 Gh/s. Setting bit 2.7.0 to a zero shall disable the 10GBASE-W logic, set the speed of the PCS-PMA
interface to 10.3125 Gb/s and bypass the data around the 10GBASE-W logic. A WIS that is only capable of
supporting 10GBA SE-W operation and is unable to support 10GBA SE-R operation shall ignore values writ-
ten to this bit and shall return a value of one when read. It is the responsibility of the STA entity to ensure
that mutually acceptable MMD types are applied consistently across al the MM Ds on a particular PHY.

45.2.2.7 10G WIS status 2 register (Register 2.8)

The assignment of bitsin the 10G WIS status 2 register is shown in Table 45-17. All the bitsin the 10G WIS
status 2 register are read only; awrite to the 10G WIS status 2 register shall have no effect.

45.2.2.7.1 Device present (2.8.15:14)

When read as <10>, hits 2.8.15:14 indicate that a device is present and responding at this register address.
When read as anything other than <10>, bits 2.8.15:14 indicate that no device is present at this address or
that the device is not functioning properly.

45.2.2.7.2 PRBS31 pattern testing ability (2.8.1)

When read as aone, bit 2.8.1 indicates that the WIS is able to support PRBS31 pattern testing. When read as

a zero, hit 2.8.1 indicates that the WIS is not able to support PRBS31 pattern testing. If the WIS is able to
support PRBS31 pattern testing, then the pattern generation and checking is controlled using bits 2.7.5:4.
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Table 45-17—10G WIS status 2 register bit definitions

Bit(s) Name Description R/W?2
2.8.15:14 | Device present 15 14 _ _ _ RO
1 0 =Deviceresponding at this address
1 1 =Nodeviceresponding at this address
0 1 =Nodeviceresponding at this address
0 0 =Nodeviceresponding at this address
2.8.13:2 Reserved Ignore when read RO
281 PRBS31 pattern testing 1=WISisableto support PRBS31 pattern testing RO
ability 0=WISisnot able to support PRBS31 pattern testing
280 10GBASE-R ahility 1=WISisableto support 10GBASE-R port types RO
0=WISis not able to support 10GBASE-R port types

3RO = Read Only

45.2.2.7.3 10GBASE-R ability (2.8.0)

When read as a one, bit 2.8.0 indicates that the WIS is able to bypass the WIS logic and adjust the X SBI
interface speed to support 10GBASE-R port types. When read as a zero, bit 2.8.0 indicates that the WIS is
not able to bypass the WIS logic and cannot support 10GBASE-R port types.

45.2.2.8 10G WIS test-pattern error counter register (Register 2.9)

The assignment of bitsin the 10G WIS test-pattern error counter register is shown in Table 45-18. Thisreg-
ister is only required when the PRBS31 pattern generation capability is supported.

Table 45-18—10G WIS test-pattern error counter register bit definitions

Bit() Name Description R/wW?2
2.9.15.0 Test-pattern error counter Error counter RO
3RO = Read Only

The test-pattern error counter is a sixteen bit counter that contains the number of errors received during a
pattern test. These bits shall be reset to all zeros when the test-pattern error counter is read by the manage-
ment function or upon execution of the WIS reset. These bits shall be held at all onesin the case of overflow.
The test-pattern methodology is described in 49.2.8.

45.2.2.9 WIS package identifier (Registers 2.14 and 2.15)

Registers 2.14 and 2.15 provide a 32-hit value, which may constitute a unique identifier for a particular type
of package that the WIS is instantiated within. The identifier shall be composed of the 3rd through 24th bits
of the Organizationally Unique Identifier (OUI) assigned to the package manufacturer by the IEEE, plus a
six-bit model number, plus a four-bit revision number. A WIS may return a value of zero in each of the 32
bits of the WIS package identifier.
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A non-zero package identifier may be returned by one or more MMDs in the same package. The package
identifier may be the same as the device identifier.

The format of the WIS package identifier is specified in 22.2.4.3.1.

45.2.2.10 10G WIS status 3 register (Register 2.33)

The assignment of bitsin the 10G WIS status 3 register is shown in Table 45-19. All the bitsin the 10G WIS
status 3 register are read only; awrite to the 10G WIS status 3 register shall have no effect.

Table 45-19—10G WIS status 3 register bit definitions

Bit(s) Name Description R/W?2
2.33.15:12 | Reserved Ignore when read RO
2331 SEF Severely errored frame RO/LH
2.33.10 Far end PLM-P/LCD-P 1 =Far end path label mismatch / Loss of code- RO/LH
group delineation
0= No far end path label mismatch / Loss of
code-group delineation

2.33.9 Far end AIS-P/LOP-P 1 =Far end path alarm indication signal / Path RO/LH
loss of pointer
0=No far end path darmindication signal / Path
loss of pointer

2338 Reserved Ignore when read RO

2.33.7 LOF 1= Lossof frameflag raised RO/LH
0 =Loss of frame flag lowered

2.33.6 LOS 1=Lossof signal flag raised RO/LH
0=Loss of signal flag lowered

2335 RDI-L 1 = Line remote defect flag raised RO/LH
0 = Line remote defect flag lowered

2334 AlIS-L 1=Lineaarmindication flag raised RO/LH
O =Lineaarm indication flag lowered

2333 LCD-P 1 = Path loss of code-group delineation flag RO/LH
raised
0 = Path loss of code-group delineation flag low-
ered

2.33.2 PLM-P 1 = Path label mismatch flag raised RO/LH
0 = Path label mismatch flag lowered

2331 AIS-P 1 = Path alarm indication signal raised RO/LH
0 = Path alarm indication signal lowered

2.33.0 LOP-P 1= Lossof pointer flag raised RO/LH
0 =Loss of pointer flag lowered

8RO = Read Only, LH = Latching High
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45.2.2.10.1 SEF (2.33.11)

When read asaone, bit 2.33.11 indicates that the SEF flag has been raised by the WIS. When read as a zero,
bit 2.33.11 indicates that the SEF flag is lowered. The SEF bit shall be implemented with latching high
behavior.

The SEF functionality implemented by the WIS is described in 50.3.2.5.

45.2.2.10.2 Far end PLM-P/LCD-P (2.33.10)

When read as aone, bit 2.33.10 indicates that the far end path label mismatch/loss of code-group delineation
flag has been raised. When read as a zero, bit 2.33.10 indicates that the far end path label mismatch/loss of
code-group delineation flag is lowered. The far end PLM-P/LCD-P bit shall be implemented with latching
high behavior.

The far end path label mismatch/loss of code-group delineation functionality implemented by the WIS is
described in 50.3.2.5.

45.2.2.10.3 Far end AIS-P/LOP-P (2.33.9)

When read as aone, bit 2.33.9 indicates that the far end path alarm indication signal/path loss of pointer flag
has been raised by the WIS. When read as a zero, bit 2.33.9 indicates that the far end path alarm indication
signal/path loss of pointer flag is lowered. The far end A1S-P/LOP-P bit shall be implemented with latching
high behavior.

The far end path alarm indication signal/path loss of pointer functionality implemented by the WIS is
described in 50.3.2.5.

45.2.2.10.4 LOF (2.33.7)

When read as a one, bit 2.33.7 indicates that the loss of frame flag has been raised. When read as a zero, bit
2.33.7 indicates that the loss of frame flag is lowered. The LOF bit shall be implemented with latching high
behavior.

The LOF functionality implemented by the WIS is described in 50.3.2.5.

45.2.2.10.5 LOS (2.33.6)

When read as a one, bit 2.33.6 indicates that the loss of signal flag has been raised. When read as a zero, bit
2.33.6 indicates that the loss of signal flag is lowered. The LOS bit shall be implemented with latching high
behavior.

The LOS functionality implemented by the WIS is described in 50.3.2.5.

45.2.2.10.6 RDI-L (2.33.5)

When read as aone, bit 2.33.5 indicates that the line remote defect flag has been raised. When read as a zero,
bit 2.33.5 indicates that the line remote defect flag is lowered. The RDI-L bit shall be implemented with
latching high behavior.

The RDI-L functionality implemented by the WIS is described in 50.3.2.5.
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45.2.2.10.7 AIS-L (2.33.4)

When read as a one, hit 2.33.4 indicates that the line alarm indication flag has been raised. When read as a
zero, bit 2.33.4 indicates that the line alarm indication flag is lowered. The AIS-L bit shall be implemented
with latching high behavior.

The AIS-L functionality implemented by the WIS is described in 50.3.2.5.

45.2.2.10.8 LCD-P (2.33.3)

When read as a one, bit 2.33.3 indicates that the loss of code-group delineation flag has been raised. When
read as a zero, bit 2.33.3 indicates that the loss of code-group delineation flag is lowered. The LCD-P bit
shall be implemented with latching high behavior.

Theloss of code-group delineation functionality implemented by the WIS is described in 50.3.2.5.
45.2.2.10.9 PLM-P (2.33.2)

When read as a one, bit 2.33.2 indicates that the path label mismatch flag has been raised. When read as a
zero, bit 2.33.2 indicates that the path label mismatch flag islowered. The PLM-P bit shall be implemented
with latching high behavior.

The PLM-P functionality implemented by the WIS is described in 50.3.2.5.

45.2.2.10.10 AIS-P (2.33.1)

When read as aone, bit 2.33.1 indicates that the path alarm indication signal has been raised. When read as a
zero, bit 2.33.1 indicates that the path alarm indication signal is lowered. The AIS-P bit shall be imple-
mented with latching high behavior.

The path alarm indication signal functionality implemented by the WIS is described in 50.3.2.5.
45.2.2.10.11 LOP-P (2.33.0)

When read asaone, bit 2.33.0 indicates that the loss of pointer flag has been raised. When read as a zero, bit
2.33.0 indicates that the loss of pointer flag is lowered. The LOP-P bit shall be implemented with latching
high behavior.

The LOP-P functionality implemented by the WIS is described in 50.3.2.5.

45.2.2.11 10G WIS far end path block error count (Register 2.37)

The assignment of bitsin the 10G WIS far end path block error count register is shown in Table 45-20.

Table 45-20—10G WIS far end path block error count register bit definitions

Bit(s) Name Description R/W?2
2.37.15:.0 | Far end path block error count Far end path block error count RO
3RO = Read Only,
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The 10G WIS far end path block error count is incremented by one whenever a far end path block error,
defined in Annex 50A, is detected as described in 50.3.2.5. The counter wraps around to zero when it is
incremented beyond its maximum value of 65 535. It is cleared to zero when the WIS is reset.

45.2.2.12 10G WIS J1 transmit (Registers 2.39 through 2.46)

The assignment of octetsin the 10G WIS J1 transmit registersis shown in Table 45-21.

Table 45-21—10G WIS J1 transmit 0-15 register bit definitions

Bit(s) Name Description R/W2
2.46.15:8 | Jltransmit 15 Transmitted path trace octet 15 R/W
246.7:0 J1 transmit 14 Transmitted path trace octet 14 R/W
245.15:8 | Jltransmit 13 Transmitted path trace octet 13 R/W
245.7:.0 J1 transmit 12 Transmitted path trace octet 12 R/W
244158 | Jltransmit 11 Transmitted path trace octet 11 R/W
244.7:.0 J1 transmit 10 Transmitted path trace octet 10 R/W
243158 | Jltransmit9 Transmitted path trace octet 9 R/W
243.7:0 J1 transmit 8 Transmitted path trace octet 8 R/W
242158 | Jltransmit 7 Transmitted path trace octet 7 R/W
24270 J1 transmit 6 Transmitted path trace octet 6 R/W
241.15:8 | Jltransmit5 Transmitted path trace octet 5 R/W
241.7.0 J1 transmit 4 Transmitted path trace octet 4 R/W
240.15:8 | Jltransmit3 Transmitted path trace octet 3 R/W
240.7:0 J1 transmit 2 Transmitted path trace octet 2 R/W
2.39.15:8 | Jltransmit 1 Transmitted path trace octet 1 R/W
2.39.7:.0 J1 transmit 0 Transmitted path trace octet 0 R/W

3R/W = Read/Write

The first transmitted path trace octet is J1 transmit 15, which contains the delineation octet. The default
value for the J1 transmit 15 octet is 137 (hexadecimal 89). The last transmitted path trace octet is J1 transmit
0. The default value for the J1 transmit O through 14 octets is 0. The transmitted path trace is described in
50.3.2.1.
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45.2.2.13 10G WIS J1 receive (Registers 2.47 through 2.54)

The assignment of octetsin the 10G WIS J1 receive registersis shown in Table 45-22.

Table 45-22—10G WIS J1 receive 0-15 register bit definitions
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45
46
47
48
49
50
51
52
53
54

Bit(s) Name Description R/W2
254.15:8 | Jlreceive 15 Received path trace octet 15 RO
254.7:0 J1 receive 14 Received path trace octet 14 RO
253.15:8 | Jlreceivel13 Received path trace octet 13 RO
253.7:0 J1 receive 12 Received path trace octet 12 RO
252158 | Jlreceive1l Received path trace octet 11 RO
252.7:0 J1 receive 10 Received path trace octet 10 RO
251.15:8 | Jlreceive9 Received path trace octet 9 RO
251.7:0 J1 receive 8 Received path trace octet 8 RO
250.15:8 | Jlreceive7 Received path trace octet 7 RO
2.50.7:0 J1 receive 6 Received path trace octet 6 RO
249.15:8 | Jlreceiveb Received path trace octet 5 RO
2.49.7:.0 J1 receive 4 Received path trace octet 4 RO
248.15:8 | Jlreceive3 Received path trace octet 3 RO
248.7:0 J1 receive 2 Received path trace octet 2 RO
247.15:8 | Jlreceivel Received path trace octet 1 RO
247.7:0 J1 receive O Received path trace octet 0 RO

8RO = Read Only

The first received path trace octet is J1 receive 15. The last received path trace octet is J1 receive 0. The

received path trace is described in 50.3.2.4.
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45.2.2.14 10G WIS far end line BIP errors (Registers 2.55 and 2.56)

The assignment of octetsin the 10G WIS far end line BIP errors registers is shown in Table 45-23.

Table 45-23—10G WIS far end line BIP errors 0-1 register bit definitions

Bit(s) Name Description R/W2

256.15:0 | WISfarendlineBIPerrors0 | Least significant word of the WIS far end line RO
BIP errors counter

255.15:0 | WISfarendlineBIPerrors1 | Most significant word of the WIS far end line RO
BIP errors counter

8RO = Read Only

The 10G WIS far end line BIP Errorsregister pair reflects the contents of the far end line BIP errors counter
(as described in 50.3.11.3) that is incremented on each WIS frame by the number of far end line BIP errors
reported by the far end, as described in 50.3.2.5. Whenever the most significant 16 bit register of the counter
(2.55) isread, the 32 hit counter value is latched into the register pair, with the most significant bits appear-
ing in 2.55 and the least significant 16 bits appearing in 2.56, the value being latched before the contents of
2.55 (the most significant 16 hits) are driven on the MDIO interface. A subsequent read from register 2.56
will return the least significant 16 bits of the latched value, but will not change the register contents. Writes
to these registers have no effect.

45.2.2.15 10G WIS line BIP errors (Registers 2.57 and 2.58)

The assignment of octetsin the 10G WIS line BIP errorsregistersis shown in Table 45-24.

Table 45-24—10G WIS line BIP errors 0-1 register bit definitions

Bit(s) Name Description R/W?2
258.15:0 | WISIlineBIPerrors0 Least significant word of the WISlineBIP errors | RO
counter
257.15.0 | WISlineBIPerrors1 Most significant word of the WISIline BIP errors | RO
counter
8RO = Read Only

The 10G WIS line BIP errorsregister pair reflects the contents of the line BIP errors counter (as described in
50.3.11.3) that isincremented on each WIS frame by the number of line BIP errors detected on the incoming
data stream, as described in 50.3.2.5. Whenever the most significant 16 bit register of the counter (2.57) is
read, the 32 bit counter value is latched into the register pair, with the most significant bits appearing in 2.57
and the least significant 16 bits appearing in 2.58, the value being latched before the contents of 2.57 (the
most significant 16 bits) are driven on the MDIO interface. A subsequent read from register 2.58 will return
the least significant 16 bits of the latched value, but will not change the register contents. Writes to these reg-
isters have no effect.
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45.2.2.16 10G WIS path block error count (Register 2.59)

The assignment of bitsin the 10G WIS path block error count register is shown in Table 45-25.

Table 45-25—10G WIS path block error count register bit definitions

Bit(s) Name Description R/W2
2.59.15:0 Path block error count Path block error counter RO
8RO = Read Only

45.2.2.16.1 Path block error count (2.59.15:0)

The path block error count is incremented by one whenever a B3 parity error (defined in Annex 50A) is
detected, as described in 50.3.2.5. The counter wraps around to zero when it is incremented beyond its max-
imum value of 65 535. It is cleared to zero when the WIS isreset.

45.2.2.17 10G WIS section BIP error count (Register 2.60)

The assignment of bitsin the 10G WIS section BIP error count register is shown in Table 45-26.

Table 45-26—10G WIS section BIP error count register bit definitions

Bit(s) Name Description R/W?2
2.60.15:0 Section BIP error count Section BIP error count RO
8RO = Read Only

45.2.2.17.1 Section BIP error count (2.60.15:0)

The section BIP error count is incremented by the number of section BIP errors detected within each WIS
frame, as described in 50.3.2.5. The counter wraps around to zero when it is incremented beyond its maxi-
mum value of 65 535. It is cleared to zero when the WIS is reset.

45.2.2.18 10G WIS JO transmit (Registers 2.64 through 2.71)

The assignment of octetsin the 10G WIS JO transmit registersis shown in Table 45-27.
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Table 45-27—10G WIS JO transmit 0-15 register bit definitions

January 6, 2003

Bit(s) Name Description R/W2
2.71.15:8 | JOtransmit 15 Transmitted section trace octet 15 RIW
2.71.7:0 JO transmit 14 Transmitted section trace octet 14 R/W
2.70.15:8 | JOtransmit 13 Transmitted section trace octet 13 RIW
2.70.7:0 JO transmit 12 Transmitted section trace octet 12 RIW
2.69.15:8 | JOtransmit 11 Transmitted section trace octet 11 R/W
2.69.7.0 JO transmit 10 Transmitted section trace octet 10 RIW
2.68.15:8 | JOtransmit 9 Transmitted section trace octet 9 RIW
2.68.7:0 JO transmit 8 Transmitted section trace octet 8 R/W
2.67.15:8 | Jotransmit 7 Transmitted section trace octet 7 RIW
2.67.7.0 JO transmit 6 Transmitted section trace octet 6 RIW
2.66.15:8 | JOtransmit 5 Transmitted section trace octet 5 R/W
2.66.7:0 JO transmit 4 Transmitted section trace octet 4 RIW
2.65.15:8 | JOtransmit 3 Transmitted section trace octet 3 RIW
2.65.7:0 JO transmit 2 Transmitted section trace octet 2 R/W
2.64.15:8 | Jotransmit1 Transmitted section trace octet 1 RIW
2.64.7:0 JO transmit O Transmitted section trace octet O RIW

3R/W = Read/Write

The JO transmit octets allow a receiver to verify its continued connection to the WIS transmitter. The first
transmitted section trace octet is JO transmit 15, which contains the delineation octet. The default value for
the JO transmit 15 octet is 137 (hexadecimal 89). The last transmitted section trace octet is JO transmit 0. The
default value for the JO transmit O through 14 octets is 0. The transmitted section trace is described in

50.3.2.3.

45.2.2.19 10G WIS J0 receive (Registers 2.72 through 2.79)

The assignment of octetsin the 10G WIS JO receive registersis shown in Table 45-28.

The first received section trace octet is JO receive 15. The last received section trace octet is JO receive 0. The
JO receive octets allow a WIS receiver to verify its continued connection to the intended transmitter. The

received section trace is described in 50.3.2.4.
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Table 45-28— 10G WIS JO receive 0-15 register bit definitions

January 6, 2003

Bit(s) Name Description R/W?2
2.79.15:8 | JOreceive 15 Received section trace octet 15 RO
2.79.7.0 JO receive 14 Received section trace octet 14 RO
278.15:8 | JOreceivel3 Received section trace octet 13 RO
2.78.7:0 JO receive 12 Received section trace octet 12 RO
2.77.15:8 | JXreceivell Received section trace octet 11 RO
277.7.0 JO receive 10 Received section trace octet 10 RO
2.76.15:8 | JOreceive9 Received section trace octet 9 RO
2.76.7:0 JO receive 8 Received section trace octet 8 RO
275.15:8 | Xreceive7 Received section trace octet 7 RO
275.7:0 JO receive 6 Received section trace octet 6 RO
2.74.15:8 | Jreceive5 Received section trace octet 5 RO
2.74.7.0 JO receive 4 Received section trace octet 4 RO
2.73.15:8 | JOreceive3 Received section trace octet 3 RO
27370 JO receive 2 Received section trace octet 2 RO
27215:8 | Xreceivel Received section trace octet 1 RO
27270 JO receive 0 Received section trace octet 0 RO

3RO = Read Only
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45.2.3 PCS registers
The assignment of registersin the PCS is shown in Table 45-29.
Table 45-29—PCS registers
Register address Register name
3.0 PCS control 1
31 PCS status 1
32,33 PCS deviceidentifier
34 PCS speed ability
35,36 PCS devicesin package
3.7 10G PCS control 2
38 10G PCS status 2
3.9 through 3.13 Reserved
3.14,3.15 PCS package identifier
3.16 through 23 Reserved
3.24 10GBASE-X PCS status
3.25 10GBASE-X PCStest control
3.26 through 31 Reserved
3.32 10GBASE-R PCS status 1
3.33 10GBASE-R PCS status 2
3.34 through 37 10GBASE-R PCStest pattern seed A
3.38 through 41 10GBASE-R PCStest pattern seed B
342 10GBASE-R PCStest pattern control
343 10GBASE-R PCStest pattern error counter
3.44 through 3.32 767 Reserved
3.32 768 through 3.65 535 | Vendor specific

45.2.3.1 PCS control 1 register (Register 3.0)

The assignment of bitsin the PCS control 1 register is shown in Table 45-30. The default value for each bit

gl
B

of the PCS control 1 register should be chosen so that theinitial state of the device upon power up or reset is
anormal operational state without management intervention.
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Table 45-30—PCS control 1 register bit definitions

Bit(s) Name Description R/W?2
3.0.15 Reset 1=PCSreset RIW
0 =Normal operation SC
3.0.14 L oopback 1 = Enable Loopback mode R/W
0 = Disable Loopback mode
3.0.13 Speed selection 1 = Operation at 10 Gb/s and above R/W
0 = Unspecified
3.0.12 Reserved Value always 0, writesignored R/W
3011 Low power 1 = Low-power mode R/W
0 =Normal operation
3.0.10:7 Reserved Value always 0, writes ignored R/W
3.06 Speed selection 1 = Operation at 10 Gb/s and above R/W
0 = Unspecified
3.05:2 Speed selection 5432 RIW
1 x X X =Reserved
x 1 x x =Reserved
x X 1 x =Reserved
0 0 0 1 =Reserved
0 0 0 0 =10Gh/s
3.0.1:.0 Reserved Value always 0, writes ignored R/W

8RIW = Read/Write, SC = Self Clearing

45.2.3.1.1 Reset (3.0.15)

Resetting a PCS is accomplished by setting bit 3.0.15 to aone. This action shall set all PCS registersto their
default states. As a conseguence, this action may change the internal state of the PCS and the state of the
physical link. This action may also initiate areset in any other MM Ds that are instantiated in the same pack-
age. This hit is self-clearing, and a PCS shall return a value of one in bit 3.0.15 when a reset isin progress
and a value of zero otherwise. A PCSis not required to accept a write transaction to any of its registers until
the reset process is completed. The reset process shall be completed within 0.5 s from the setting of bit
3.0.15. During areset, a PCS shall respond to reads from register bits 3.0.15 and 3.8.15:14. All other register
bits should be ignored.

NOTE—This operation may interrupt data communication.

45.2.3.1.2 Loopback (3.0.14)

The 10GBASE-R PCS shall be placed in a Loopback mode of operation when bit 3.0.14 is set to a one.
When bit 3.0.14 is set to a one, the 10GBASE-R PCS shall accept data on the transmit path and return it on
the receive path. The specific behavior of the 10GBASE-R PCS during loopback is specified in 49.2. For all
other port types when operating at 10 Gb/s, the PCS loopback functionality is not applicable and writes to
this bit shall be ignored and reads from this bit shall return a value of zero.

The default value of bit 3.0.14 is zero.
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NOTE—The signal path through the PCS that is exercised in the Loopback mode of operation is implementation spe-
cific, but it is recommended that the signal path encompass as much of the PCS circuitry asis practical. The intention of
providing this Loopback mode of operation is to permit a diagnostic or self-test function to perform the transmission and
reception of a PDU, thus testing the transmit and receive data paths. Other loopback signal paths may be enabled using
loopback controls within other MMDs.

45.2.3.1.3 Low power (3.0.11)

A PCS may be placed into a low-power mode by setting bit 3.0.11 to a one. This action may also initiate a
low-power mode in any other MMDs that are instantiated in the same package. The low-power mode is
exited by resetting the PCS. The behavior of the PCSin transition to and from the low-power modeisimple-
mentation specific and any interface signals should not be relied upon. While in the low-power mode, the
device shall, as a minimum, respond to management transactions necessary to exit the low-power mode. The
default value of bit 3.0.11 is zero.

45.2.3.1.4 Speed selection (3.0.13, 3.0.6, 3.0.5:2)

Speed selection bits 3.0.13 and 3.0.6 shall both be written as a one. Any attempt to change the bits to an
invalid setting shall be ignored. These two bits are set to one in order to make them compatible with Clause
22.

The speed of the PCS may be selected using bits 5 through 2. The speed abilities of the PCS are advertised in
the PCS speed ability register. A PCS may ignore writes to the PCS speed selection bits that select speeds it
has not advertised in the PCS speed ability register. It is the responsibility of the STA entity to ensure that
mutually acceptable speeds are applied consistently across all the MM Ds on a particular PHY.

The PCS speed selection defaults to a supported ability.

45.2.3.2 PCS status 1 register (Register 3.1)

The assignment of bitsin the PCS status 1 register is shown in Table 45-31. All the bits in the PCS status 1
register are read only; awrite to the PCS status 1 register shall have no effect.

Table 45-31—PCS status 1 register bit definitions

Bit(s) Name Description R/W?2
3.1.15:8 Reserved Ignore when read RO
3.17 Fault 1 = Fault condition detected RO

0 = No fault condition detected

3.1.6:3 Reserved Ignore when read RO

312 PCSreceive link status 1=PCSreceivelink up RO/LL
0 =PCSreceive link down

311 Low-power ability 1 = PCS supports low-power mode RO
0 = PCS does not support low-power mode

310 Reserved Ignore when read RO

8RO = Read Only, LL = Latching Low
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45.2.3.2.1 Fault (3.1.7)

When read as a one, bit 3.1.7 indicates that the PCS has detected a fault condition on either the transmit or
receive paths. When read as a zero, bit 3.1.7 indicates that the PCS has not detected a fault condition. For
10 Gb/s operation, bit 3.1.7 is read as a one when either of the fault bits (3.8.11, 3.8.10) located in register
3.8 areread asaone.

45.2.3.2.2 PCS receive link status (3.1.2)

When read as a one, hit 3.1.2 indicates that the PCS receive link is up. When read as a zero, bit 3.1.2 indi-
cates that the PCS receive link isdown. When a 10GBASE-R or 10GBA SE-W mode of operation is selected
for the PCS using the PCS type selection field (3.7.1:0), this bit is a latching low version of bit 3.32.12.
When a 10GBA SE-X mode of operation is selected for the PCS using the PCS type selection field (3.7.1:0),
thisbit isalatching low version of bit 3.24.12. Thereceive link status bit shall be implemented with latching
low behavior.

45.2.3.2.3 Low-power ability (3.1.1)

When read asaone, bit 3.1.1 indicates that the PCS supports the low-power feature. When read as a zero, bit
3.1.1indicatesthat the PCS does not support the low-power feature. If a PCS supports the low-power feature
then it is controlled using the low-power bit 3.0.11.

45.2.3.3 PCS device identifier (Registers 3.2 and 3.3)

Registers 3.2 and 3.3 provide a 32-bit value, which may constitute a unique identifier for a particular type of
PCS. The identifier shall be composed of the 3rd through 24th bits of the Organizationally Unique Identifier
(OUI) assigned to the device manufacturer by the |EEE, plus a six-bit model number, plus afour-bit revision
number. A PCS may return a value of zero in each of the 32 bits of the PCS device identifier.

The format of the PCS device identifier is specified in 22.2.4.3.1.

45.2.3.4 PCS speed ability (Register 3.4)

The assignment of bitsin the PCS speed ability register is shown in Table 45-32.

Table 45-32—PCS speed ability register bit definitions

Bit(s) Name Description R/W?2
34.15:1 Reserved for future speeds | Value aways 0, writes ignored RO
340 10G capable 1=PCSis capable of operating at 10 Gb/s RO

0=PCSisnot capable of operating at 10 Gh/s

8RO = Read Only

45.2.3.4.1 10G capable (3.4.0)

When read as aone, bit 3.4.0 indicates that the PCSis able to operate at adata rate of 10 Gb/s. When read as
azero, bit 3.4.0 indicates that the PCS is not able to operate at a data rate of 10 Gb/s.
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45.2.3.5 PCS devices in package (Registers 3.5 and 3.6)

The assignment of bitsin the PCS devices in package registersis shown in Table 45-33.

Table 45-33—PCS devices in package registers bit definitions

Bit(s) Name Description R/W?2

3.6.15 Vendor specific device 2 1 = Vendor specific device 2 present in package RO
present 0 = Vendor specific device 2 not present in package

3.6.14 Vendor specific device 1 1 = Vendor specific device 1 present in package RO
present 0 = Vendor specific device 1 not present in package

3.6.13:0 Reserved Ignore on read RO

3.5.15:6 Reserved Ignore on read RO

355 DTE XS present 1=DTE XS present in package RO

0=DTE XSnot present in package

354 PHY XS present 1=PHY XS present in package RO
0=PHY XS not present in package

353 PCS present 1= PCS present in package RO
0 =PCSnot present in package

352 WIS present 1 =WIS present in package RO
0= WIS not present in package

351 PMD/PMA present 1=PMA/PMD present in package RO
0=PMA/PMD not present in package

350 Clause 22 registerspresent | 1 = Clause 22 registers present in package RO
0 = Clause 22 registers not present in package

3RO = Read Only

When read as a one, a bit in the PCS devices in package registers indicates that the associated MMD has
been instantiated within the same package as other MMDs whose associated bits have been set to a one
within the PCS devices in package registers. The Clause 22 registers present bit is used to indicate that
Clause 22 functionality has been implemented within a Clause 45 electrical interface device. The definition
of the term package is vendor specific and could be a chip, module, or other similar entity.

45.2.3.6 10G PCS control 2 register (Register 3.7)

The assignment of bitsin the 10G PCS control 2 register is shown in Table 45-34. The default value for each
bit of the 10G PCS control 2 register should be chosen so that theinitial state of the device upon power up or
reset is anormal operational state without management intervention.

45.2.3.6.1 PCS type selection (3.7.1:0)

The PCS type shall be selected using bits 1 through 0. The PCS type abilities of the 10G PCS are advertised

in bits 3.8.2:0. A 10G PCS shall ignore writes to the PCS type selection bits that select PCS types it has not
advertised in the status register. It is the responsibility of the STA entity to ensure that mutually acceptable
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Table 45-34—10G PCS control 2 register bit definitions

Bit(s) Name Description R/W?
3.7.15:2 Reserved Value always 0, writesignored R/W
3.7.1:0 PCS type selection 1 0 RIW

1 1 =Reserved

1 0 =Select 1I0GBASE-W PCStype
0 1 =Select 10GBASE-X PCStype
0 0 =Select 10GBASE-R PCStype

8R/W = Read/Write
MMD types are applied consistently across all the MMDs on a particular PHY. The PCS type selection
defaults to a supported ability.
45.2.3.7 10G PCS status 2 register (Register 3.8)

The assignment of bitsin the 10G PCS status 2 register is shown in Table 45-35. All the bitsin the 10G PCS
status 2 register are read only; awrite to the 10G PCS status 2 register shall have no effect.

Table 45-35—10G PCS status 2 register bit definitions

Bit(s) Name Description R/W?2
3.8.15:14 | Device present 15 14 _ _ _ RO
1 0 =Deviceresponding at this address
1 1 =Nodeviceresponding at this address
0 1 =Nodeviceresponding at this address
0 0 =Nodeviceresponding at this address
3.8.13:12 Reserved Ignore when read RO
3811 Transmit fault 1 = Fault condition on transmit path RO/LH
0 = No fault condition on transmit path
3.8.10 Receive fault 1 = Fault condition on the receive path RO/LH
0 = No fault condition on the receive path
3.8.9:3 Reserved Ignore when read RO
382 10GBASE-W capable 1=PCSisableto support 10GBASE-W PCStype RO
0 =PCSisnot able to support 10GBASE-W PCS type
381 10GBASE-X capable 1=PCSisableto support 10GBASE-X PCS type RO
0=PCSisnot able to support 10GBASE-X PCStype
380 10GBASE-R capable 1=PCSisableto support 10GBASE-R PCS types RO
0=PCSisnot able to support 10GBASE-R PCS types

8RO = Read Only, LH = Latching High
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45.2.3.7.1 Device present (3.8.15:14)

When read as <10>, hits 3.8.15:14 indicate that a device is present and responding at this register address.
When read as anything other than <10>, bits 3.8.15:14 indicate that no device is present at this address or
that the device is not functioning properly.

45.2.3.7.2 Transmit fault (3.8.11)

When read as a one, bit 3.8.11 indicates that the PCS has detected a fault condition on the transmit path.
When read as a zero, bit 3.8.11 indicates that the PCS has not detected a fault condition on the transmit path.
The transmit fault bit shall be implemented with latching high behavior.

The default value of bit 3.8.11 is zero.

45.2.3.7.3 Receive fault (3.8.10)

When read as a one, bit 3.8.10 indicates that the PCS has detected a fault condition on the receive path.
When read as a zero, bit 3.8.10 indicates that the PCS has not detected a fault condition on the receive path.
The receive fault bit shall be implemented with latching high behavior.

The default value of bit 3.8.10 is zero.

45.2.3.7.4 10GBASE-W capable (3.8.2)

When read as a one, bit 3.8.2 indicates that the 64B/66B PCS is able to support operation in a 10GBA SE-W
PHY (that is, supports operation with aWIS). When read as a zero, bit 3.8.2 indicates that the 64B/66B PCS
is not able to support operation with aWISin a 10GBASE-W PHY.

NOTE—This bit does not indicate that the PCS is performing the functionality contained in the WIS. This bit indicates
whether the 64B/66B PCS would be able to support aWISiif it were to be attached.

45.2.3.7.5 10GBASE-X capable (3.8.1)

When read asaone, bit 3.8.1 indicates that the PCS is able to support the 10GBASE-X PCS type. When read
asazero, bit 3.8.1 indicates that the PCS is not able to support the 10GBASE-X PCStype.

45.2.3.7.6 10GBASE-R capable (3.8.0)

When read as a one, bit 3.8.0 indicates that the PCS is able to support operation in a 10GBASE-R PHY.
When read as a zero, bit 3.8.0 indicates that the PCS is not able to support operation in a 10GBASE-R PHY.

45.2.3.8 PCS package identifier (Registers 3.14 and 3.15)

Registers 3.14 and 3.15 provide a 32-bit value, which may constitute a unique identifier for a particular type
of package that the PCS is instantiated within. The identifier shall be composed of the 3rd through 24th bits
of the Organizationally Unique Identifier (OUI) assigned to the package manufacturer by the IEEE, plus a
six-bit model number, plus a four-bit revision number. A PCS may return a value of zero in each of the 32
bits of the PCS package identifier.

A non-zero package identifier may be returned by one or more MMDs in the same package. The package
identifier may be the same as the device identifier.

The format of the package identifier is specified in 22.2.4.3.1.
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45.2.3.9 10GBASE-X PCS status register (Register 3.24)

The assignment of bits in the LI0GBASE-X PCS status register is shown in Table 45-36. All the bitsin the
10GBASE-X PCS status register are read only; awrite to the 10GBA SE-X PCS status register shall have no
effect. A PCS device that does not implement 10GBASE-X shall return a zero for all bitsin the 10GBA SE-
X PCS status register. It isthe responsibility of the STA management entity to ensure that a port typeis sup-
ported by all MM Ds before interrogating any of its status bits.

Table 45-36—10GBASE-X PCS status register bit definitions

Bit(s) Name Description R/W?2
3.24.15:13 | Reserved Ignore when read RO
3.24.12 10GBASE-X lane 1=10GBASE-X PCSreceive lanes aligned RO

alignment status 0=10GBASE-X PCS receive lanes not aligned
3.24.11 Pattern testing ability 1=10GBASE-X PCSis ableto generate test patterns RO
0=10GBASE-X PCSisnot able to generate test patterns
3.24.10:4 Reserved Ignore when read RO
3.24.3 Lane 3 sync 1=Lane3is synchronized RO

0 =Lane 3isnot synchronized

3.24.2 Lane 2 sync 1=_Lane2issynchronized RO
0=Lane 2 isnot synchronized

3241 Lane 1 sync 1=Lanelissynchronized RO
0=Lane1isnot synchronized

3.24.0 Lane 0 sync 1=_Lane0issynchronized RO
0=Lane0isnot synchronized

3RO = Read Only

45.2.3.9.1 10GBASE-X receive lane alignment status (3.24.12)

When read as a one, bit 3.24.12 indicates that the 10GBASE-X PCS has synchronized and aligned all four
receive lanes. When read as a zero, bit 3.24.12 indicates that the 10GBA SE-X PCS has not synchronized and
aligned all four receive lanes.

45.2.3.9.2 Pattern testing ability (3.24.11)

When read as a one, bit 3.24.11 indicates that the 10GBASE-X PCS is able to generate test patterns. When
read as a zero, bit 3.24.11 indicates that the 10GBASE-X PCS is not able to generate test patterns. If the
10GBASE-X PCSis ableto generate test patterns, then the functionality is controlled using the transmit test-
pattern enable bit in register 3.25.

45.2.3.9.3 Lane 3 sync (3.24.3)

When read as a one, bit 3.24.3 indicates that the 10GBASE-X PCS receive lane 3 is synchronized. When
read as a zero, bit 3.24.3 indicates that the 10GBASE-X PCS receive lane 3 is not synchronized.
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45.2.3.9.4 Lane 2 sync (3.24.2)

When read as a one, bit 3.24.2 indicates that the 10GBASE-X PCS receive lane 2 is synchronized. When
read as a zero, hit 3.24.2 indicates that the 10GBASE-X PCS receive lane 2 is not synchronized.

45.2.3.9.5 Lane 1 sync (3.24.1)

When read as a one, bit 3.24.1 indicates that the 10GBASE-X PCS receive lane 1 is synchronized. When
read as a zero, hit 3.24.1 indicates that the 10GBASE-X PCS receive lane 1 is not synchronized.

45.2.3.9.6 Lane 0 sync (3.24.0)

When read as a one, bit 3.24.0 indicates that the 10GBASE-X PCS receive lane 0 is synchronized. When
read as a zero, hit 3.24.0 indicates that the 10GBASE-X PCS receive lane 0 is not synchronized.

45.2.3.10 10GBASE-X PCS test control register (Register 3.25)
The assignment of bits in the 10GBASE-X PCS test control register is shown in Table 45-36. The default

value for each bit of the 10GBASE-X PCS test control register should be chosen so that the initial state of
the device upon power up or reset isanormal operational state without management intervention.

Table 45-37—10GBASE-X PCS test control register bit definitions

Bit(s) Name Description R/W?2
3.25.15:3 Reserved Value aways 0, writes ignored R/W
3.25.2 Transmit test-pattern 1 = Transmit test pattern enabled R/W

enable 0 = Transmit test pattern not enabled

3.25.1:.0 Test pattern select R/W

= Reserved

= Mixed-frequency test pattern
= Low-frequency test pattern
= High-frequency test pattern

OCOR Rk
Or OoORrIo

3R/W = Read/Write

45.2.3.10.1 10GBASE-X test-pattern enable (3.25.2)

When bit 3.25.2 is set to a one, pattern testing is enabled on the transmit path. When bit 3.25.2 is set to a
zero, pattern testing is disabled on the transmit path. Pattern testing is optional, and the ability of the
10GBASE-X PCS to generate test patterns is advertised by the pattern testing ability bit in register 3.24. A
10GBASE-X PCS that does not support the generation of test patterns shall ignore writes to this bit and
always return avalue of zero. The default of bit 3.25.2 is zero.

45.2.3.10.2 10GBASE-X test-pattern select (3.25.1:0)

The test pattern to be used when pattern testing is enabled using bit 3.25.2 is selected using bits 3.25.1:0.
When bits 3.25.1:0 are set to <10>, the mixed-frequency test pattern shall be selected for pattern testing.
When bits 3.25.1:0 are set to <01>, the low-frequency test pattern shall be selected for pattern testing. When
bits 3.25.1:0 are set to <00>, the high-frequency test pattern shall be selected for pattern testing. The test pat-
terns are defined in Annex 48A.
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45.2.3.11 10GBASE-R PCS status 1 register (Register 3.32)

The assignment of bitsin the 10GBASE-R PCS status 1 register is shown in Table 45-38. All the bitsin the
10GBASE-R PCS status 1 register are read only; awrite to the 10GBASE-R PCS status 1 register shall have
no effect. A PCS device that does not implement 10GBASE-R shall return a zero for all bits in the
10GBASE-R PCS status 1 register. It isthe responsibility of the STA management entity to ensure that a port
type is supported by all MMDs before interrogating any of its status bits. The contents of register 3.32 are
undefined when the 10GBASE-R PCS is operating in seed test-pattern mode or PRBS31 test-pattern mode.

Table 45-38—10GBASE-R PCS status 1 register bit definitions

Bit() Name Description R/wW?2
3.32.15:13 | Reserved Ignore when read RO
3.32.12 10GBASE-R receive link 1=10GBASE-R PCS receive link up RO
status 0=10GBASE-R PCSreceive link down

3.32.11:3 Reserved Ignore when read RO

3.32.2 PRBS31 pattern testing 1=PCSis able to support PRBS31 pattern testing RO
ability 0=PCSisnot able to support PRBS31 pattern testing

3321 10GBASE-R PCS high 1=10GBASE-R PCS reporting ahigh BER RO
BER 0 =10GBASE-R PCS not reporting a high BER

3.32.0 10GBASE-R PCS block 1 =10GBASE-R PCS locked to received blocks RO
lock 0 =10GBASE-R PCS not locked to received blocks

3RO = Read Only

45.2.3.11.1 10GBASE-R receive link status (3.32.12)

When read as aone, bit 3.32.12 indicates that the PCSisin afully operational state. When read as a zero, bit
3.32.12 indicates that the PCS is not fully operational. This bit is a reflection of the state of the PCS_status
variable defined in 49.2.14.1.

45.2.3.11.2 PRBS31 pattern testing ability (3.32.2)

When read as a one, bit 3.32.2 indicates that the PCS is able to support PRBS31 pattern testing. When read
asazero, hit 3.32.2 indicates that the PCSis not able to support PRBS31 pattern testing. If the PCSisableto
support PRBS31 pattern testing then the pattern generation and checking is controlled using bits 3.42.5:4.
45.2.3.11.3 10GBASE-R PCS high BER (3.32.1)

When read as aone, bit 3.32.1 indicates that the 64B/66B receiver is detecting a BER of > 10", When read

as a zero, bit 3.32.1 indicates that the 64B/66B receiver is detecting a BER of < 10°4. This bit is a direct
reflection of the state of the hi_ber variable in the 64B/66B state machine and is defined in 49.2.13.2.2.
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45.2.3.11.4 10GBASE-R PCS block lock (3.32.0)

When read as a one, bit 3.32.0 indicates that the 64B/66B receiver has block lock. When read as a zero, bit
3.32.0 indicates that the 64B/66B receiver has not got block lock. Thishit isadirect reflection of the state of
the block_lock variable in the 64B/66B state machine and is defined in 49.2.13.2.2.

45.2.3.12 10GBASE-R PCS status 2 register (Register 3.33)

The assignment of bitsin the 10GBASE-R PCS status 2 register is shown in Table 45-39. All the bitsin the
10GBASE-R PCS status 2 register are read only; awrite to the 10GBA SE-R PCS status 2 register shall have
no effect. A PCS device which does not implement 10GBASE-R shall return a zero for al bits in the
10GBASE-R PCS status 2 register. It isthe responsibility of the STA management entity to ensure that a port
type is supported by all MMDs before interrogating any of its status bits. The contents of register 3.33 are
undefined when the 10GBASE-R PCS is operating in seed test-pattern mode or PRBS31 test-pattern mode.

Table 45-39—10GBASE-R PCS status 2 register bit definitions

Bit() Name Description R/wW?2
3.33.15 Latched block lock 1=10GBASE-R PCS has block lock RO/LL
0= 10GBASE-R PCS does not have block lock
3.33.14 Latched high BER 1 =10GBASE-R PCS has reported a high BER RO/LH
0=10GBASE-R PCS has not reported a high BER
3.33.13:8 BER BER counter RO/NR
3.33.7.0 Errored blocks Errored blocks counter RO/NR

8RO = Read Only, LL = Latching Low, LH = Latching High, NR = Non Roll-over

45.2.3.12.1 Latched block lock (3.33.15)

When read as a one, bit 3.33.15 indicates that the 10GBASE-R PCS has achieved block lock. When read as
azero, bit 3.33.15 indicates that the 10GBASE-R PCS has lost block |ock.

The latched block lock bit shall be implemented with latching low behavior.
Thisbit isalatching low version of the 10GBASE-R PCS block lock status bit (3.32.0).
45.2.3.12.2 Latched high BER (3.33.14)

When read as a one, bit 3.33.14 indicates that the 10GBA SE-R PCS has detected a high BER. When read as
azero, bit 3.33.14 indicates that the 10GBASE-R PCS has not detected a high BER.

The latched high BER bit shall be implemented with latching high behavior.

Thisbit isalatching high version of the 10GBASE-R PCS high BER status bit (3.32.1).
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45.2.3.12.3 BER(3.33.13:8)

The BER counter isasix hit count as defined by the ber_count variablein 49.2.14.2. These bits shall be reset
to all zeros when the BER count is read by the management function or upon execution of the PCS reset.
These bits shall be held at al onesin the case of overflow.

45.2.3.12.4 Errored blocks (3.33.7:0)

The errored blocks counter is an eight bit count defined by the errored block count counter specified in
49.2.14.2. These hits shall be reset to al zeros when the errored blocks count is read by the management
function or upon execution of the PCS reset. These bits shall be held at al ones in the case of overflow.

45.2.3.13 10GBASE-R PCS test pattern seed A (Registers 3.34 through 3.37)

The assignment of bitsin the 10GBASE-R PCS test pattern seed A registers is shown in Table 45-40. This
register isonly required when the 10GBASE-R capability is supported. If both 10GBASE-R and 10GBA SE-
W capability is supported, then this register may either ignore writes and return zeros for reads when in
10GBASE-W mode or may function as defined for 10GBASE-R. For each seed register, seed bits are
assigned to register bitsin order with the lowest numbered seed bit for that register being assigned to register
bit 0.

Table 45-40—10GBASE-R PCS test pattern seed A 0-3 register bit definitions

Bit(s) Name Description R/W?2
3.37.15:10 | Reserved Value always 0, writes ignored R/W
3.37.9:0 Test pattern seed A 3 Test pattern seed A bits 48-57 R/W
3.36.15.0 Test pattern seed A 2 Test pattern seed A hits 32-47 R/W
3.35.15:.0 Test pattern seed A 1 Test pattern seed A hits 16-31 R/W
3.34.15.0 Test pattern seed A O Test pattern seed A bits 0-15 R/W

3R/W = Read/Write

The A seed for the pseudo random test pattern is held in registers 3.34 through 3.37. The test-pattern meth-
odology is described in 49.2.8.

45.2.3.14 10GBASE-R PCS test pattern seed B (Registers 3.38 through 3.41)

The assignment of bitsin the 10GBASE-R PCS test pattern seed B registers is shown in Table 45-41. This
register isonly required when the 10GBASE-R capability is supported. If both 10GBASE-R and 10GBA SE-
W capability is supported, then this register may either ignore writes and return zeros for reads when in
10GBASE-W mode or may function as defined for 10GBASE-R. For each seed register, seed bits are
assigned to register bitsin order with the lowest numbered seed bit for that register being assigned to register
bit 0.

The B seed for the pseudo random test pattern is held in registers 3.38 through 3.41. The test-pattern meth-
odology is described in 49.2.8.
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Table 45-41—10GBASE-R PCS test pattern seed B 0-3 register bit definitions

Bit(s) Name Description R/W?2
3.41.15:10 | Reserved Value aways 0, writes ignored R/W
3.41.9.0 Test pattern seed B 3 Test pattern seed B bits 48-57 R/W
3.40.15:.0 Test pattern seed B 2 Test pattern seed B bits 32-47 R/W
3.39.15.0 Test pattern seed B 1 Test pattern seed B bits 16-31 R/W
3.38.15.0 Test pattern seed B 0 Test pattern seed B bits 0-15 R/W

3R/W = Read/Write

45.2.3.15 10GBASE-R PCS test-pattern control register (Register 3.42)

The assignment of bits in the 10GBASE-R PCS test-pattern control register is shown in Table 45-42. This
register isonly required when the 10GBASE-R capability is supported. If both 10GBASE-R and 10GBA SE-
W capability is supported, then this register may either ignore writes and return zeros for reads when in
10GBA SE-W mode or may function as defined for 10GBA SE-R. The test-pattern methodol ogy is described

in49.2.8.
Table 45-42—10GBASE-R PCS test-pattern control register bit definitions
Bit(s) Name Description R/W?2
3.42.15:6 Reserved Value aways 0, writes ignored R/W
3425 PRBS31 receive test-pat- 1 = Enable PRBS3L test-pattern mode on the receive path R/W
tern enable 0 = Disable PRBS3L test-pattern mode on the receive path
3424 PRBS31 transmit test-pat- 1 = Enable PRBS3L test-pattern mode on the transmit path | R/W
tern enable 0 = Disable PRBS31 test-pattern mode on the transmit path
3423 Transmit test-pattern 1 = Enable transmit test pattern R/W
enable 0 = Disable transmit test pattern
3422 Receive test-pattern enable | 1 = Enable receive test-pattern testing R/W
0 = Disable receive test-pattern testing
3421 Test-pattern select 1 = Square wave test pattern R/W
0 = Pseudo random test pattern
3420 Data pattern select 1 = Zeros data pattern R/W
0 = LF data pattern

3R/W = Read/Write

45.2.3.15.1 PRBS31 receive test-pattern enable (3.42.5)

If the PCS supports the optional PRBS31 pattern testing advertised in bit 3.32.2 and the mandatory receive
test-pattern enable bit (3.42.2) is not one, setting bit 3.32.2 to a one shall set the receive path of the PCSinto
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the PRBS31 test-pattern mode. The number of errors received during a PRBS31 pattern test are recorded in
register 3.43. Setting bit 3.32.2 to a zero shall disable the PRBS31 test-pattern mode on the receive path of
the PCS. The behavior of the PCS when in PRBS31 test-pattern mode is specified in Clause 49.
45.2.3.15.2 PRBS31 transmit test-pattern enable (3.42.4)

If the PCS supports the optional PRBS31 pattern testing advertised in bit 3.32.2 and the mandatory transmit
test-pattern enable bit (3.42.3) is not one, then setting bit 3.42.4 to a one shall set the transmit path of the
PCS into the PRBS3L test-pattern mode. Setting bit 3.42.4 to a zero shall disable the PRBS31 test-pattern
mode on the transmit path of the PCS. The behavior of the PCS when in PRBS3L1 test-pattern mode is speci-
fied in Clause 49.

45.2.3.15.3 Transmit test-pattern enable (3.42.3)

When bit 3.42.3 is set to a one, pattern testing is enabled on the transmit path. When bit 3.42.3 isset to a
zero, pattern testing is disabled on the transmit path.

The default value for bit 3.42.3 is zero.
45.2.3.15.4 Receive test-pattern enable (3.42.2)

When bit 3.42.2 is set to a one, pattern testing is enabled on the receive path. When bit 3.42.2 is set to a zero,
pattern testing is disabled on the receive path.

The default value for bit 3.42.2 is zero.
45.2.3.15.5 Test-pattern select (3.42.1)

When bit 3.42.1 is set to a one, the square wave test pattern is used for pattern testing. When bit 3.42.1 is set
to a zero, the pseudo random test pattern is used for pattern testing.

The default value for bit 3.42.1 is zero.
45.2.3.15.6 Data pattern select (3.42.0)

When bit 3.42.0 is set to a one, the zeros data pattern is used for pattern testing. When bit 3.42.0 isset to a
zero, the LF data pattern is used for pattern testing.

The default value for bit 3.42.1 is zero.

45.2.3.16 10GBASE-R PCS test-pattern error counter register (Register 3.43)

The assignment of bitsin the 10GBASE-R PCS test-pattern error counter register is shown in Table 45-43.
This register is only required when the 10GBASE-R capability is supported. If both 10GBASE-R and
10GBASE-W capability is supported, then this register may either ignore writes and return zeros for reads
when in 10GBA SE-W mode, or may function as defined for 10GBASE-R.

Table 45-43—10GBASE-R PCS test-pattern error counter register bit definitions

Bit(s) Name Description R/W?2
3.43.15.0 Test-pattern error counter Error counter RO
3RO = Read Only
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The test-pattern error counter is a sixteen bit counter that contains the number of errors received during a
pattern test. These bits shall be reset to all zeros when the test-pattern error counter is read by the manage-
ment function or upon execution of the PCS reset. These bits shall be held at all onesin the case of overflow.
The test-pattern methodology is described in 49.2.12. This counter will count either block errors or bit errors
dependent on the test mode (see 49.2.12).

45.2.4 PHY XS registers

The assignment of registersin the PHY XSisshown in Table 45-44.

Table 45-44—PHY XS registers

Register address Register name
4.0 PHY XS control 1
41 PHY XS status 1
42,43 PHY XS device identifier
4.4 PHY XS speed ahility
45,46 PHY XS devicesin package
4.7 Reserved
4.8 PHY XS status 2
4.9 through 4.13 Reserved
414, 4.15 PHY XS package identifier
4.16 through 4.23 Reserved
424 10G PHY XGXS lane status
4.25 10G PHY XGXStest control
4.26 through 4.32 767 Reserved
4.32 768 through 4.65 535 | Vendor specific

45.2.4.1 PHY XS control 1 register (Register 4.0)

The assignment of bitsinthe PHY XS control 1 register is shown in Table 45-45. The default value for each
bit of the PHY XS control 1 register should be chosen so that theinitial state of the device upon power up or
reset is anormal operational state without management intervention.

45.2.4.1.1 Reset (4.0.15)

Resetting aPHY XSisaccomplished by setting bit 4.0.15 to aone. Thisaction shall set all PHY XSregisters

to their default states. As a consequence, this action may change the internal state of the PHY XS and the
state of the physical link. This action may also initiate areset in any other MMDs that are instantiated in the
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Table 45-45—PHY XS control 1 register bit definitions

Bit(s) Name Description R/W?2
4.0.15 Reset 1=PHY XSreset RIW
0 =Normal operation SC
40.14 L oopback 1 = Enable Loopback mode R/W
0 = Disable Loopback mode
4.0.13 Speed selection 1 = Operation at 10 Gb/s and above R/W
0 = Unspecified
4.0.12 Reserved Value always 0, writesignored R/W
4.0.11 Low power 1 = Low-power mode R/W
0 =Normal operation
4.0.10:7 Reserved Value always 0, writes ignored R/W
4.0.6 Speed selection 1 = Operation at 10 Gb/s and above R/W
0 = Unspecified
405:2 Speed selection 5432 RIW
1 x X X =Reserved
x 1 x x =Reserved
x X 1 x =Reserved
0 0 0 1 =Reserved
0 0 0 0 =10Gh/s
4.0.1:0 Reserved Value always 0, writes ignored R/W

8RIW = Read/Write, SC = Self Clearing

same package. Thisbit is self-clearing, and aPHY XS shall return avalue of onein bit 4.0.15 when aresetis
in progress and a value of zero otherwise. A PHY XS is not required to accept a write transaction to any of
its registers until the reset process is completed. The reset process shall be completed within 0.5 s from the
setting of bit 4.0.15. During areset, aPHY XS shall respond to reads from register bits 4.0.15 and 4.8.15:14.
All other register bits should be ignored.

NOTE—This operation may interrupt data communication.
45.2.4.1.2 Loopback (4.0.14)

The PHY XS shall be placed in a Loopback mode of operation when bit 4.0.14 is set to a one. When bit
4.0.14 is set to aone, the PHY XS shall accept data on the receive path and return it on the transmit path.
The direction of the loopback path for the PHY XSis opposite to all other MMD loopbacks.

The loopback function is optional. A device's ability to perform the loopback function is advertised in the
loopback ability bit of the related speed-dependent status register. A PHY XS that is unable to perform the
loopback function shall ignore writes to this bit and return a value of zero when read. For 10 Gb/s operation,
the loopback functionality is detailed in 48.3.3 and the loopback ability bit is specified in the 10G PHY
XGXS Lane status register.

The default value of bit 4.0.14 is zero.
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NOTE—The signal path through the PHY XS that is exercised in the Loopback mode of operation is implementation
specific, but it is recommended that the signal path encompass as much of the PHY XS circuitry as is practical. The
intention of providing this Loopback mode of operation is to permit a diagnostic or self-test function to perform the
transmission and reception of a PDU, thus testing the transmit and receive data paths. Other loopback signal paths may
be enabled using loopback controls within other MMDs.

45.2.4.1.3 Low power (4.0.11)

A PHY XS may be placed into alow-power mode by setting bit 4.0.11 to aone. This action may also initiate
a low-power mode in any other MMDs that are instantiated in the same package. The low-power mode is
exited by resetting the PHY XS. The behavior of the PHY XSin transition to and from the low-power mode
is implementation specific and any interface signals should not be relied upon. While in the low-power
mode, the device shall, as a minimum, respond to management transactions necessary to exit the low-power
mode. The default value of bit 4.0.11 is zero.

45.2.4.1.4 Speed selection (4.0.13, 4.0.6, 4.0.5:2)

Speed selection bits 4.0.13 and 4.0.6 shall both be written as a one. Any attempt to change the bits to an
invalid setting shall be ignored. These two bits are set to one in order to make them compatible with Clause
22.

The speed of the PHY XS may be selected using bits 5 through 2. The speed ahilities of the PHY XS are
advertised in the PHY XS speed ability register. A PHY XS may ignore writes to the PHY XS speed selec-
tion bits that select speeds it has not advertised in the PHY XS speed ahility register. It is the responsibility
of the STA entity to ensure that mutually acceptabl e speeds are applied consistently across al the MMDs on
aparticular PHY.

The PHY XS speed selection defaults to a supported ability.

45.2.4.2 PHY XS status 1 register (Register 4.1)

The assignment of bitsin the PHY XS status 1 register is shown in Table 45-46. All the bitsin the PHY XS
status 1 register are read only; awriteto the PHY XS status 1 register shall have no effect.

Table 45-46—PHY XS status 1 register bit definitions

Bit(s) Name Description R/W?2
411538 Reserved Ignore when read RO
417 Fault 1 = Fault condition detected RO

0 = No fault condition detected

4.1.6:3 Reserved Ignore when read RO

412 PHY XS transmit link sta- 1=ThePHY XStransmitlink isup RO/LL
tus 0=ThePHY XS transmit link is down

411 Low-power ability 1=PHY XS supports low-power mode RO

0=PHY XS does not support low-power mode

410 Reserved Ignore when read RO

8RO = Read Only, LL = Latching Low
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45.2.4.2.1 Fault (4.1.7)

When read as a one, bit 4.1.7 indicates that the PHY XS has detected afault condition on either the transmit
or receive paths. When read as a zero, bit 4.1.7 indicates that the PHY XS has not detected afault condition.
Bit 4.1.7 is set to aone when either of the fault bits (4.8.11, 4.8.10) located in register 4.8 are set to aone.
45.2.4.2.2 PHY XS transmit link status (4.1.2)

When read as a one, bit 4.1.2 indicates that the PHY XS transmit link is aligned. When read as a zero, bit
4.1.2 indicates that the PHY XS transmit link is not aligned. The transmit link status bit shall be imple-
mented with latching low behavior.

For 10 Gh/s operation, bit 4.1.2 isalatching low version of bit 4.24.12.

45.2.4.2.3 Low-power ability (4.1.1)

When read as a one, bit 4.1.1 indicates that the PHY XS supports the low-power feature. When read as a
zero, bit 4.1.1 indicates that the PHY XS does not support the low-power feature. If aPHY XS supports the
low-power feature then it is controlled using the low-power bit in the PHY XS control register.

45.2.4.3 PHY XS device identifier (Registers 4.2 and 4.3)

Registers 4.2 and 4.3 provide a 32-bit value, which may constitute a unique identifier for a PHY XS. The
identifier shall be composed of the 3rd through 24th bits of the Organizationally Unique Identifier (OUI)
assigned to the device manufacturer by the IEEE, plus a six-bit model number, plus a four-bit revision num-
ber. A PHY XS may return avalue of zero in each of the 32 bits of the PHY XS device identifier.

The format of the PHY XS device identifier is specified in 22.2.4.3.1.

45.2.4.4 PHY XS speed ability (Register 4.4)

The assignment of bitsin the PHY XS speed ability register is shown in Table 45-47.

Table 45-47—PHY XS speed ability register bit definitions

Bit(s) Name Description R/wW?2
4.4.15:1 Reserved for future speeds | Vaue always 0, writesignored RO
440 10G capable 1=PHY XSiscapable of operating at 10 Gb/s RO

0=PHY XSisnot capable of operating at 10 Gb/s

3RO = Read Only

45.2.4.4.1 10G capable (4.4.0)

When read as a one, hit 4.4.0 indicates that the PHY XS is able to operate at a data rate of 10 Gb/s. When
read as a zero, bit 4.4.0 indicates that the PHY-XSis not able to operate at a data rate of 10 Gb/s.

45.2.4.5 PHY XS devices in package (Registers 4.5 and 4.6)

The assignment of bitsin the PHY XS devices in package registersis shown in Table 45-48.
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Table 45-48—PHY XS devices in package registers bit definitions

Bit(s) Name Description R/W?2

4.6.15 Vendor specific device 2 1 = Vendor specific device 2 present in package RO
present 0 = Vendor specific device 2 not present in package

4.6.14 Vendor specific device 1 1 = Vendor specific device 1 present in package RO
present 0 = Vendor specific device 1 not present in package

4.6.13.0 Reserved Ignore on read RO

45.15:6 Reserved Ignore on read RO

455 DTE XS present 1=DTE XS present in package RO

0=DTE XS not present in package

454 PHY XS present 1=PHY XS present in package RO
0=PHY XS not present in package

453 PCS present 1= PCS present in package RO
0 =PCSnot present in package

452 WIS present 1=WIS present in package RO
0= WIS not present in package

451 PMD/PMA present 1=PMA/PMD present in package RO
0=PMA/PMD not present in package

45.0 Clause 22 registerspresent | 1 = Clause 22 registers present in package RO
0 = Clause 22 registers not present in package

3RO = Read Only

When read asaone, abit inthe PHY XS devicesin package registersindicates that the associated MMD has
been instantiated within the same package as other MMDs whose associated bits have been set to a one
within the PHY XS devices in package registers. The Clause 22 registers present bit is used to indicate that
Clause 22 functionality has been implemented within a Clause 45 electrical interface device. The definition
of the term package is vendor specific and could be a chip, module, or other similar entity.

45.2.4.6 PHY XS status 2 register (Register 4.8)

The assignment of bitsin the PHY XS status 2 register is shown in Table 45-49. All the bitsin the PHY XS
status 2 register are read only; awriteto the PHY XS status 2 register shall have no effect.

45.2.4.6.1 Device present (4.8.15:14)

When read as <10>, bits 4.8.15:14 indicate that a device is present and responding at this register address.
When read as anything other than <10>, bits 4.8.15:14 indicate that no device is present at this register
address or that the device is not functioning properly.

45.2.4.6.2 Transmit fault (4.8.11)

When read as a one, bit 4.8.11 indicates that the PHY XS has detected a fault condition on the transmit path.

When read as a zero, bit 4.8.11 indicates that the PHY XS has not detected a fault condition on the transmit
path. The transmit fault bit shall be implemented with latching high behavior.

page 65 /102



QOWO~NOOTSWNPE

U'IU'IU'IU'lU'l-h-b-b-b-l>ﬁ-b-b-b-b00000000000000wwwl\)l\)l\)Nl\)l\)l\)l\)NNl—‘l—‘l—‘l—‘l—‘l—‘l—‘l—‘l—\l—‘
A WNRPOOWLONO OV WNPFPOQOONOURRWNPOOONOUPRAWNREPOOONOODORM,WNE

Proposal for an initial draft of a 10GBASE-CX4 PMD January 6, 2003

Table 45-49—PHY XS status 2 register bit definitions

Bit(s) Name Description R/W?2
4.8.15:14 | Device present 15 14 _ _ _ RO
1 0 =Deviceresponding at this address
1 1 =Nodeviceresponding at this address
0 1 =Nodeviceresponding at this address
0 0 =Nodeviceresponding at this address
4.8.13:12 Reserved Ignore when read RO
4811 Transmit fault 1 = Fault condition on transmit path RO/LH
0 = No fault condition on transmit path
4.8.10 Receive fault 1 = Fault condition on receive path RO/LH
0 = No fault condition on receive path
4.8.9.0 Reserved Ignore when read RO

8RO = Read Only, LH = Latching High

The default value for bit 4.8.11 is zero.

45.2.4.6.3 Receive fault (4.8.10)

When read as a one, bit 4.8.10 indicates that the PHY XS has detected a fault condition on the receive path.
When read as a zero, bit 4.8.10 indicates that the PHY XS has not detected a fault condition on the receive
path. The receive fault bit shall be implemented with latching high behavior.

The default value of bit 4.8.10 is zero.

45.2.4.7 PHY XS package identifier (Registers 4.14 and 4.15)

Registers 4.14 and 4.15 provide a 32-hit value, which may constitute a unique identifier for a particular type
of package that the PHY XSisinstantiated within. The identifier shall be composed of the 3rd through 24th
bits of the Organizationally Unique Identifier (OUI) assigned to the package manufacturer by the |EEE, plus
asix-bit model number, plus afour-bit revision number. A PHY XS may return avalue of zero in each of the

32 bits of the PHY XS package identifier.

A non-zero package identifier may be returned by one or more MMDs in the same package. The package
identifier may be the same as the device identifier.

The format of the PHY XS package identifier is specified in 22.2.4.3.1.
45.2.4.8 10G PHY XGXS lane status register (Register 4.24)
The assignment of bitsin the 10G PHY XGXS lane status register is shown in Table 45-50. All the bitsin

the 10G PHY XGXS lane status register are read only; a write to the 10G PHY XGXS lane status register
shall have no effect.
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Table 45-50—10G PHY XGXS lane status register bit definitions

Bit(s) Name Description R/W?2
4.24.15:13 | Reserved Ignore when read RO
4.24.12 PHY XGXS lane alignment 1=PHY XGXStransmit lanes aligned RO

status 0=PHY XGXS transmit lanes not aligned
4.24.11 Pattern testing ability 1=PHY XGXSis able to generate test patterns RO

0=PHY XGXSisnot able to generate test patterns

4.24.10 PHY XGXS loopback ability | 1=PHY XGXS hasthe ability to perform aloopback RO
function

0=PHY XGXS does not have the ahility to perform a
loopback function

4.24.9:4 Reserved Ignore when read RO

4.24.3 Lane 3 sync 1=Lane 3 issynchronized RO
0 = Lane 3 isnot synchronized

4.24.2 Lane 2 sync 1=Lane2issynchronized RO
0=Lane 2isnot synchronized

4241 Lane 1 sync 1=Lanelissynchronized RO
0=Lane1lisnot synchronized

4.24.0 Lane 0 sync 1=Lane0issynchronized RO
0=Lane0isnot synchronized

3RO = Read Only

45.2.4.8.1 PHY XGXS transmit lane alignment status (4.24.12)

When read as aone, bit 4.24.12 indicates that the PHY X GXS has synchronized and aligned all four transmit
lanes. When read as a zero, bit 4.24.12 indicates that the PHY XGXS has not synchronized and aligned all
four transmit lanes.

45.2.4.8.2 Pattern testing ability (4.24.11)

When read as a one, bit 4.24.11 indicates that the 10G PHY XGXS is able to generate test patterns. When
read as a zero, bit 4.24.11 indicates that the 10G PHY XGXS s not able to generate test patterns. If the 10G
PHY XGXS is able to generate test patterns, then the functionality is controlled using the transmit test-pat-
tern enable bit in register 4.25.

45.2.4.8.3 PHY XS loopback ability (4.24.10)
When read as a one, bit 4.24.10 indicates that the PHY XGXS is able to perform the loopback function.
When read as a zero, bit 4.24.10 indicates that the PHY XGXSis not able to perform the loopback function.

If 210G PHY XGXS is able to perform the loopback function, then it is controlled using the PHY XGXS
loopback hit 4.0.14.
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45.2.4.8.4 Lane 3 sync (4.24.3)

When read as a one, bit 4.24.3 indicates that the 10G PHY XGXS transmit lane 3 is synchronized. When
read as a zero, hit 4.24.3 indicates that the 10G PHY XGXS transmit lane 3 is not synchronized.

45.2.4.8.5 Lane 2 sync (4.24.2)

When read as a one, bit 4.24.2 indicates that the 10G PHY XGXS transmit lane 2 is synchronized. When
read as a zero, hit 4.24.2 indicates that the 10G PHY XGXS transmit lane 2 is not synchronized.

45.2.4.8.6 Lane 1 sync (4.24.1)

When read as a one, bit 4.24.1 indicates that the 10G PHY XGXS transmit lane 1 is synchronized. When
read as a zero, hit 4.24.1 indicates that the 10G PHY XGXS transmit lane 1 is not synchronized.

45.2.4.8.7 Lane 0 sync (4.24.0)

When read as a one, bit 4.24.0 indicates that the 10G PHY XGXS transmit lane O is synchronized. When
read as a zero, bit 4.24.0 indicates that the 10G PHY XGXS transmit lane 0 is not synchronized.

45.2.4.9 10G PHY XGXS test control register (Register 4.25)
The assignment of bits in the 10G PHY XGXS test control register is shown in Table 45-51. The default

value for each bit of the 10G PHY XGXStest control register should be chosen so that the initial state of the
device upon power up or reset isanormal operational state without management intervention.

Table 45-51—10G PHY XGXS test control register bit definitions

Bit(s) Name Description R/W?2
4.25.15:3 Reserved Value aways 0, writes ignored R/W
4252 Receive test-pattern 1 = Receive test pattern enabled R/W

enable 0 = Recelve test pattern not enabled

4.25.1.0 Test-pattern select R/W

= Reserved

= Mixed-frequency test pattern
= Low-frequency test pattern
= High-frequency test pattern

OCOR Rk
Or OoORrIo

3R/W = Read/Write

45.2.4.9.1 10G PHY XGXS test-pattern enable (4.25.2)

When bit 4.25.2 is set to aone, pattern testing is enabled on the receive path. When bit 4.25.2 is set to a zero,
pattern testing is disabled on the receive path. Pattern testing is optional, and the ability of the 10G PHY
XGXS to generate test patterns is advertised by the pattern testing ability bit in register 4.24. A 10G PHY
XGXS that does not support the generation of test patterns shall ignore writes to this bit and always return a
value of zero. The default of bit 4.25.2 is zero.
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The test pattern to be used when pattern testing is enabled using bit 4.25.2 is selected using bits 4.25.1:0.
When bits 4.25.1:0 are set to <10>, the mixed-frequency test pattern shall be selected for pattern testing.
When bits 4.25.1:0 are set to <01>, the low-frequency test pattern shall be selected for pattern testing. When
bits 4.25.1:0 are set to <00>, the high-frequency test pattern shall be selected for pattern testing. The test pat-

terns are defined in Annex 48A

45.2.5 DTE XS registers

The assignment of registersinthe DTE XSis shown in Table 45-52.

Table 45-52—DTE XS registers

Register address Register name
5.0 DTE XS control 1
51 DTE XSstatus 1
52,53 DTE XS deviceidentifier
5.4 DTE XS speed ability
55,5.6 DTE XS devicesin package
57 Reserved
58 DTE XS status 2
5.9 through 5.13 Reserved
5.14,5.15 DTE XS package identifier
5.16 through 5.23 Reserved
5.24 10G DTE XGXS lane status
5.25 10G DTE XGXS test control
5.26 through 5.32 767 Reserved
5.32 768 through 5.65 535 | Vendor specific

45.2.5.1 DTE XS control 1 register (Register 5.0)

The assignment of bitsin the DTE XS control 1 register is shown in Table 45-53. The default value for each
bit of the DTE XS control 1 register should be chosen so that the initial state of the device upon power up or
reset is anormal operational state without management intervention.
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Table 45-53—DTE XS control 1 register bit definitions

Bit(s) Name Description R/W?2
5.0.15 Reset 1=DTE XSreset RIW
0 =Normal operation SC
5.0.14 L oopback 1 = Enable Loopback mode R/W
0 = Disable Loopback mode
5.0.13 Speed selection 1 = Operation at 10 Gbp/s and above R/W
0 = Unspecified
5.0.12 Reserved Value always 0, writesignored R/W
5.0.11 Low power 1 = Low-power mode R/W
0 =Normal operation
5.0.10:7 Reserved Value always 0, writes ignored R/W
5.0.6 Speed selection 1 = Operation at 10 Gb/s and above R/W
0 = Unspecified
5.0.5:2 Speed selection 5432 RIW
1 x X X =Reserved
x 1 x x =Reserved
x X 1 x =Reserved
0 0 0 1 =Reserved
0 0 0 0 =10Gh/s
5.0.1:0 Reserved Value always 0, writes ignored R/W

8RIW = Read/Write, SC = Self Clearing

45.2.5.1.1 Reset (5.0.15)

Resetting a DTE XSis accomplished by setting bit 5.0.15 to aone. This action shall set all DTE XSregisters
to their default states. As a consequence, this action may change the internal state of the DTE XS and the
state of the physical link. This action may also initiate areset in any other MMDs that are instantiated in the
same package. Thisbit is self-clearing, and a DTE XS shall return avalue of onein bit 5.0.15 when areset is
in progress and a value of zero otherwise. A DTE XSis not required to accept a write transaction to any of
its registers until the reset process is completed. The reset process shall be completed within 0.5 s from the
setting of bit 5.0.15. During areset, a DTE XS shall respond to reads to register bits 5.0.15 and 5.8.15:14.
All other register bits should be ignored.

NOTE—This operation may interrupt data communication.

45.2.5.1.2 Loopback (5.0.14)

The DTE XS shall be placed in a Loopback mode of operation when bit 5.0.14 is set to a one. When bit
5.0.14 is set to aone, the DTE XS shall accept data on the transmit path and return it on the receive path. For
10 Gb/s operation, the specific behavior of aDTE XS during loopback is specified in 48.3.3.

The default value of bit 5.0.14 is zero.

NOTE—The signal path through the DTE XS that is exercised in the Loopback mode of operation is implementation

specific, but it is recommended that the signal path encompass as much of the DTE XS circuitry as is practical. The
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intention of providing this Loopback mode of operation is to permit a diagnostic or self-test function to perform the
transmission and reception of a PDU, thus testing the transmit and receive data paths. Other loopback signal paths may
be enabled using loopback controls within other MMDs.

45.2.5.1.3 Low power (5.0.11)

A DTE XS may be placed into alow-power mode by setting bit 5.0.11 to a one. This action may aso initiate
a low-power mode in any other MMDs that are instantiated in the same package. The low-power mode is
exited by resetting the DTE X S. The behavior of the DTE XS in transition to and from the low-power mode
is implementation specific and any interface signals should not be relied upon. While in the low-power
mode, the device shall, as a minimum, respond to management transactions necessary to exit the low-power
mode. The default value of bit 5.0.11 is zero.

45.2.5.1.4 Speed selection (5.0.13, 5.0.6, 5.0.5:2)

Speed selection bits 5.0.13 and 5.0.6 shall both be written as a one. Any attempt to change the bits to an
invalid setting shall be ignored. These two bits are set to one in order to make them compatible with Clause
22.

The speed of the DTE XS may be selected using bits 5 through 2. The speed abilities of the DTE XS are
advertised in the DTE XS speed ability register. A DTE XS may ignore writes to the DTE XS speed selec-
tion bits that select speeds it has not advertised in the DTE XS speed ability register. It is the responsibility
of the STA entity to ensure that mutually acceptabl e speeds are applied consistently across al the MMDs on
aparticular PHY.

The DTE XS speed selection defaults to a supported ability.

45.2.5.2 DTE XS status 1 register (Register 5.1)

The assignment of bitsin the DTE XS status 1 register is shown in Table 45-54. All the bitsin the DTE XS
status 1 register are read only; awriteto the DTE XS status 1 register shall have no effect.

Table 45-54—DTE XS status 1 register bit definitions

Bit(s) Name Description R/W?2
5.1.15:8 Reserved Ignore when read RO
517 Fault 1 = Fault condition detected RO

0 = No fault condition detected

5.1.6:3 Reserved Ignore when read RO

512 DTE XSreceivelink status | 1 =TheDTE XSreceivelink isup RO/LL
0=The DTE XSreceivelink is down

511 L ow-power ahility 1=DTE XS supports low-power mode RO
0=DTE XS does not support low-power mode

510 Reserved Ignore when read RO

8RO = Read Only, LL = Latching Low
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45.2.5.2.1 Fault (5.1.7)

When read as aone, bit 5.1.7 indicates that the DTE XS has detected a fault condition on either the transmit
or receive paths. When read as a zero, hit 5.1.7 indicates that the DTE XS has not detected a fault condition.
Bit 5.1.7 is set to aone when either of the fault bits (5.8.11, 5.8.10) located in register 5.8 are set to aone.
45.2.5.2.2 DTE XS receive link status (5.1.2)

When read as a one, bit 5.1.2 indicates that the DTE XS receive link is aligned. When read as a zero, bit
5.1.2 indicates that the DTE XS receive link is not aligned. The receive link status bit shall be implemented
with latching low behavior.

For 10 Gb/s operation, this bit is alatching low version of bit 5.24.12.

45.2.5.2.3 Low-power ability (5.1.1)

When read as a one, bit 5.1.1 indicates that the DTE XS supports the low-power feature. When read as a
zero, bit 5.1.1 indicates that the DTE XS does not support the low-power feature. If a DTE XS supports the
low-power feature then it is controlled using the low-power bit in the DTE XS control register.

45.2.5.3 DTE XS device identifier (Registers 5.2 and 5.3)

Registers 5.2 and 5.3 provide a 32-bit value, which may constitute a unique identifier for a DTE XS. The
identifier shall be composed of the 3rd through 24th bits of the Organizationally Unique Identifier (OUI)
assigned to the device manufacturer by the IEEE, plus a six-bit model number, plus a four-bit revision num-
ber. A DTE XS may return avalue of zero in each of the 32 bits of the DTE XS device identifier.

The format of the DTE XS deviceidentifier is specified in 22.2.4.3.1

45.2.5.4 DTE XS speed ability (Register 5.4)

The assignment of bitsin the DTE XS speed ability register is shown in Table 45-55.

Table 45-55— DTE XS speed ability register bit definitions

Bit(s) Name Description R/wW?2
5.4.15:1 Reserved for future speeds | Vaue always 0, writesignored RO
54.0 10G capable 1=DTE XSiscapable of operating a 10 Gb/s RO

0=DTE XSisnot capable of operating at 10 Gh/s

3RO = Read Only

45.2.5.4.1 10G capable (5.4.0)

When read as a one, bit 5.4.0 indicates that the DTE XS is able to operate at a data rate of 10 Gb/s. When
read as a zero, bit 5.4.0 indicates that the DTE XSis not able to operate at a data rate of 10 Gb/s.

45.2.5.5 DTE XS devices in package (Registers 5.5 and 5.6)

The assignment of bitsinthe DTE XS devices in package registersis shown in Table 45-56.
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Table 45-56—DTE XS devices in package registers bit definitions

Bit(s) Name Description R/W?2

5.6.15 Vendor specific device 2 1 = Vendor specific device 2 present in package RO
present 0 = Vendor specific device 2 not present in package

5.6.14 Vendor specific device 1 1 = Vendor specific device 1 present in package RO
present 0 = Vendor specific device 1 not present in package

5.6.13:0 Reserved Ignore on read RO

5.5.15:6 Reserved Ignore on read RO

555 DTE XS present 1=DTE XS present in package RO

0=DTE XS not present in package

554 PHY XS present 1=PHY XS present in package RO
0=PHY XS not present in package

55.3 PCS present 1= PCS present in package RO
0 =PCSnot present in package

552 WIS present 1=WIS present in package RO
0= WIS not present in package

551 PMD/PMA present 1=PMA/PMD present in package RO
0=PMA/PMD not present in package

5.5.0 Clause 22 registerspresent | 1 = Clause 22 registers present in package RO
0 = Clause 22 registers not present in package

3RO = Read Only

When read asaone, abit inthe DTE XS devicesin package registers indicates that the associated MMD has
been instantiated within the same package as other MMDs whose associated bits have been set to a one
within the DTE XS devices in package registers. The Clause 22 registers present bit is used to indicate that
Clause 22 functionality has been implemented within a Clause 45 electrical interface device. The definition
of the term package is vendor specific and could be a chip, module, or other similar entity.

45.2.5.6 DTE XS status 2 register (Register 5.8)

The assignment of bitsin the DTE XS status 2 register is shown in Table 45-57. All the bitsin the DTE XS
status 2 register are read only; awriteto the DTE XS status 2 register shall have no effect.

45.2.5.6.1 Device present (5.8.15:14)

When read as <10>, bits 5.8.15:14 indicate that a device is present and responding at this register address.
When read as anything other than <10>, bits 5.8.15:14 indicate that no device is present at this register
address or that the device is not functioning properly.

45.2.5.6.2 Transmit fault (5.8.11)

When read as a one, bit 5.8.11 indicates that the DTE X S has detected a fault condition on the transmit path.

When read as a zero, bit 5.8.11 indicates that the DTE XS has not detected a fault condition on the transmit
path. The transmit fault bit shall be implemented with latching high behavior.
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Table 45-57—DTE XS status 2 register bit definitions

Bit(s) Name Description R/W?2
5.8.15:14 | Device present 15 14 _ _ _ RO
1 0 =Deviceresponding at this address
1 1 =Nodeviceresponding at this address
0 1 =Nodeviceresponding at this address
0 0 =Nodeviceresponding at this address
5.8.13:12 Reserved Ignore when read RO
5811 Transmit fault 1 = Fault condition on transmit path RO/LH
0 = No fault condition on transmit path
5.8.10 Receive fault 1 = Fault condition on receive path RO/LH
0 = No fault condition on receive path
5.8.9:.0 Reserved Ignore when read RO

8RO = Read Only, LH = Latching High

The default value of bit 5.8.11 is zero.

45.2.5.6.3 Receive fault (5.8.10)

When read as a one, bit 5.8.10 indicates that the DTE XS has detected a fault condition on the receive path.
When read as a zero, bit 5.8.10 indicates that the DTE XS has not detected a fault condition on the receive
path. The receive fault bit shall be implemented with latching high behavior.

The default value of bit 5.8.10 is zero.

45.2.5.7 DTE XS package identifier (Registers 5.14 and 5.15)

Registers 5.14 and 5.15 provide a 32-hit value, which may constitute a unique identifier for a particular type
of package that the DTE XSisinstantiated within. The identifier shall be composed of the 3rd through 24th
bits of the Organizationally Unique Identifier (OUI) assigned to the package manufacturer by the |EEE, plus
asix-bit model number, plus afour-bit revision number. A DTE XS may return avalue of zero in each of the

32 hits of the DTE XS package identifier.

A non-zero package identifier may be returned by one or more MMDs in the same package. The package
identifier may be the same as the device identifier.

The format of the DTE XS package identifier is specified in 22.2.4.3.1.
45.2.5.8 10G DTE XGXS lane status register (Register 5.24)
The assignment of bitsin the 10G DTE XGXS lane status register is shown in Table 45-58. All the bitsin

the 10G DTE XGXS lane status register are read only; a write to the 10G DTE XGXS lane status register
shall have no effect.
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Table 45-58—10G DTE XGXS lane status register bit definitions

Bit(s) Name Description R/W?2
5.24.15:13 | Reserved Ignore when read RO
5.24.12 DTE XGXSlaneaign- 1=DTE XGXS receive lanes aligned RO

ment status 0=DTE XGXS receive lanes not aligned
5.24.11 Pattern testing ability 1=DTE XGXSisable to generate test patterns RO
0=DTE XGXSisnot able to generate test pat-
terns
5.24.10:4 Reserved Ignore when read RO
5.24.3 Lane 3 sync 1=Lane3issynchronized RO

0 = Lane 3 isnot synchronized

5.24.2 Lane2 sync 1=Lane2issynchronized RO
0 =Lane 2isnot synchronized

5241 Lane 1 sync 1=Lanelissynchronized RO
0 =Lane 1isnot synchronized

5.24.0 Lane O sync 1=Lane0issynchronized RO
0 =Lane 0isnot synchronized

8RO = Read Only

45.2.5.8.1 DTE XGXS receive lane alighment status (5.24.12)

When read as a one, bit 5.24.12 indicates that the DTE XGXS has synchronized and aligned all four receive
lanes. When read as a zero, bit 5.24.12 indicates that the DTE XGXS has not synchronized and aligned all
four receive lanes.

45.2.5.8.2 Pattern testing ability (5.24.11)

When read as a one, bit 5.24.11 indicates that the 10G DTE XGXS is able to generate test patterns. When
read as a zero, bit 5.24.11 indicates that the 10G DTE XGXS s not able to generate test patterns. If the 10G
DTE XGXS is able to generate test patterns then the functionality is controlled using the transmit test-pat-
tern enable bit in register 5.25.

45.2.5.8.3 Lane 3 sync (5.24.3)

When read as a one, bit 5.24.3 indicates that the XGXS receive lane 3 is synchronized. When read as a zero,
bit 5.24.3 indicates that the XGXS receive lane 3 is not synchronized.

45.2.5.8.4 Lane 2 sync (5.24.2)

When read as a one, bit 5.24.2 indicates that the XGXS receive lane 2 is synchronized. When read as a zero,
bit 5.24.2 indicates that the XGXS receive lane 2 is not synchronized.
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45.2.5.8.5 Lane 1 sync (5.24.1)

When read as a one, bit 5.24.1 indicates that the XGXS receive lane 1 is synchronized. When read as a zero,
bit 5.24.1 indicates that the XGXS receive lane 1 is not synchronized.

45.2.5.8.6 Lane 0 sync (5.24.0)

When read as a one, bit 5.24.0 indicates that the XGXS receive lane 0 is synchronized. When read as a zero,
bit 5.24.0 indicates that the XGXS receive lane 0 is not synchronized.

45.2.5.9 10G DTE XGXS test control register (Register 5.25)
The assignment of bits in the 10G DTE XGXS test control register is shown in Table 45-59. The default

value for each hit of the 10G DTE XGXStest control register should be chosen so that the initial state of the
device upon power up or reset isanormal operational state without management intervention.

Table 45-59—10G DTE XGXS test control register bit definitions

Bit(s) Name Description R/W?2
5.25.15:3 Reserved Value aways 0, writes ignored R/W
5.25.2 Transmit test-pattern 1 = Transmit test pattern enabled R/W

enable 0 = Transmit test pattern not enabled

5.25.1:.0 Test-pattern select R/W

= Reserved

= Mixed-frequency test pattern
= Low-frequency test pattern
= High-frequency test pattern

OCOR Rk
Or OoORrIo

3R/W = Read/Write

45.2.5.9.1 10G DTE XGXS test-pattern enable (5.25.2)

When bit 5.25.2 is set to a one, pattern testing is enabled on the transmit path. When bit 5.25.2 is set to a
zero, pattern testing is disabled on the transmit path. Pattern testing is optional, and the ability of the 10G
DTE XGXS to generate test patterns is advertised by the pattern testing ability bit in register 5.24. A 10G
DTE XGXS that does not support the generation of test patterns shall ignore writes to this bit and always
return avalue of zero. The default of bit 5.25.2 is zero.

45.2.5.9.2 10G DTE XGXS test-pattern select (5.25.1:0)

The test pattern to be used when pattern testing is enabled using bit 5.25.2 is selected using bits 5.25.1:0.
When bits 5.25.1:0 are set to <10>, the mixed-frequency test pattern shall be selected for pattern testing.
When bits 5.25.1:0 are set to <01>, the low-frequency test pattern shall be selected for pattern testing. When
bits 5.25.1:0 are set to <00>, the high-frequency test pattern shall be selected for pattern testing. The test pat-
terns are defined in Annex 48A.
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45.2.6 Vendor specific MMD 1 registers
The assignment of registers in the vendor specific MMD 1 is shown in Table 45-60. A vendor specific

MMD may have a device address of either 30 or 31. It is recommended that the device address is config-
urable and that the configuration is performed by some means other than viathe MDIO.

Table 45-60—Vendor specific MMD 1 registers

Register address Register name

30.0,30.1 Vendor specific

30.2, 30.3 Vendor specific MMD 1 device identi-
fier

30.4 through 30.7 Vendor specific

30.8 Vendor specific MMD 1 status regis-
ter

30.9 through 30.13 Vendor specific

30.14, 30.15 Vendor specific MMD 1 package
identifier

30.16 through 30.65 535 Vendor specific

45.2.6.1 Vendor specific MMD 1 device identifier (Registers 30.2 and 30.3)

Registers 30.2 and 30.3 provide a 32-bit value, which may constitute a unique identifier for a particular type
of vendor specific device. The identifier shall be composed of the 3rd through 24th bits of the Organization-
ally Unique Identifier (OUI) assigned to the device manufacturer by the |EEE, plus a six-bit model number,

plus a four-bit revision number. A vendor specific device may return avalue of zero in each of the 32 bits of
the vendor specific MMD 1 device identifier.

The format of the vendor specific MMD 1 device identifier is specified in 22.2.4.3.1.

45.2.6.2 Vendor specific MMD 1 status register (Register 30.8)

The assignment of bitsin the vendor specific MMD 1 status register is shown in Table 45-61. All the bitsin
the vendor specific MMD 1 status register are read only; awrite to the vendor specific MMD 1 status regis-
ter shall have no effect.

45.2.6.2.1 Device present (30.8.15:14)

When read as <10>, bits 30.8.15:14 indicate that a device is present and responding at this register address.
When read as anything other than <10>, bits 30.8.15:14 indicate that no device is present at this register
address or that the device is not functioning properly.

45.2.6.3 Vendor specific MMD 1 package identifier (Registers 30.14 and 30.15)

Registers 30.14 and 30.15 provide a 32-bit value, which may constitute a unique identifier for a particular
type of package that the vendor specific MMD 1 is instantiated within. The identifier shall be composed of
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Table 45-61—Vendor specific MMD 1 status register bit definitions

Bit(s) Name Description R/W?2
30.8.15:14 | Device present 15 14 _ _ ) RO
1 0 =Deviceresponding at this address
1 1 =Nodeviceresponding at this address
0 1 =Nodeviceresponding at this address
0 0 =Nodeviceresponding at this address
30.8.13.0 Reserved Ignore when read RO
8RO = Read Only

the 3rd through 24th bits of the Organizationally Unique Identifier (OUI) assigned to the package
manufacturer by the |EEE, plus a six-bit model number, plus a four-bit revision number. A vendor specific
MMD 1 may return avalue of zero in each of the 32 bits of the vendor specific MMD 1 package identifier.

A non-zero package identifier may be returned by one or more MMDs in the same package. The package
identifier may be the same as the device identifier.

The format of the vendor specific MMD 1 package identifier is specified in 22.2.4.3.1.

45.2.7 Vendor specific MMD 2 registers

The assignment of registers in the vendor specific MMD 2 is shown in Table 45-62. A vendor specific
MMD may have a device address of either 30 or 31. It is recommended that the device address is config-
urable and that the configuration is performed by some means other than viathe MDIO.

Table 45-62—Vendor specific MMD 2 registers

Register address Register name

310,311 Vendor specific

31.2,31.3 Vendor specific MMD 2 device identi-
fier

31.4 through 31.7 Vendor specific

31.8 Vendor specific MMD 2 status regis-
ter

31.9 through 31.13 Vendor specific

31.14, 30.15 Vendor specific MMD 2 package
identifier

31.16 through 31.65 535 Vendor specific
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45.2.7.1 Vendor specific MMD 2 device identifier (Registers 31.2 and 31.3)

Registers 31.2 and 31.3 provide a 32-hit value, which may constitute a unique identifier for a particular type
of vendor specific device. The identifier shall be composed of the 3rd through 24th bits of the Organi zation-
ally Unique Identifier (OUI) assigned to the device manufacturer by the |EEE, plus a six-bit model number,
plus a four-bit revision number. A vendor specific device may return avalue of zero in each of the 32 bits of
the vendor specific MMD 2 deviceidentifier.

The format of the vendor specific MMD 2 device identifier is specified in 22.2.4.3.1.
45.2.7.2 Vendor specific MMD 2 status register (Register 31.8)
The assignment of bitsin the vendor specific MMD 2 status register is shown in Table 45-63. All the bitsin

the vendor specific MMD 2 status register are read only; awrite to the vendor specific MMD status register
shall have no effect.

Table 45-63—Vendor specific MMD 2 status register bit definitions

Bit(s) Name Description R/W2
31.8.15:14 | Device present L 14 , . , RO
1 0 =Deviceresponding at this address
1 1 =Nodeviceresponding at this address
0 1 =Nodeviceresponding at this address
0 0 =Nodeviceresponding at this address
31.8.13.0 Reserved Ignore when read RO

8RO = Read Only

45.2.7.2.1 Device present (31.8.15:14)

When read as <10>, bits 31.8.15:14 indicate that a device is present and responding at this register address.
When read as anything other than <10>, bits 31.8.15:14 indicate that no device is present at this register
address or that the device is not functioning properly.

45.2.7.3 Vendor specific MMD 2 package identifier (Registers 31.14 and 31.15)

Registers 31.14 and 31.15 provide a 32-bit value, which may constitute a unique identifier for a particular
type of package that the vendor specific MMD isinstantiated within. The identifier shall be composed of the
3rd through 24th bits of the Organizationally Unique Identifier (OUI) assigned to the package manufacturer
by the IEEE, plus a six-bit model number, plus a four-bit revision number. A vendor specific MMD may
return avalue of zero in each of the 32 bits of the package identifier.

A non-zero package identifier may be returned by one or more MMDs in the same package. The package
identifier may be the same as the device identifier.

The format of the vendor specific MMD 2 package identifier is specified in 22.2.4.3.1.
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45.3 Management frame structure

The MDIO interface frame structure is compatible with the one defined in 22.2.4.5 such that the two systems
can co-exist on the same MDIO bus. The electrical specification for the MDIO interface is incompatible to
that defined in 22.2.4.5; therefore, if the two systems are to co-exist on the same bus, a voltage trandlation
device is required (see Annex 45A). The extensions that are used for MDIO indirect register accesses are
specified in Table 45-64.

Table 45-64—Extensions to Management Frame Format for Indirect Access

Management framefields

Frame PRE ST OP | PRTAD | DEVAD | TA ADDRESS/DATA IDLE
Address 1.1 00 00 PPPPP EEEEE 10 AAAAAAAAAAAAAAAA 4
Write 1.1 00 01 PPPPP EEEEE 10 DDDDDDDDDDDDDDDD | Z
Read 1.1 00 n PPPPP EEEEE | Z0 DDDDDDDDDDDDDDDD | Z

Post-read- 1.1 00 10 PPPPP EEEEE Z0 DDDDDDDDDDDDDDDD z
increment-
address

Each MMD shall implement a sixteen bit address register that stores the address of the register to be
accessed by data transaction frames. The address register shall be overwritten by address frames. At power
up or device reset, the contents of the address register are undefined.

Write, read, and post-read-increment-address frames shall access the register whose address is stored in the
address register. Write and read frames shall not modify the contents of the address register.

Upon receiving a post-read-increment-address frame and having completed the read operation, the MMD
shall increment the address register by one. For the case where the MMD’s address register contains 65 535,
the MMD shall not increment the address register.

Implementations that incorporate several MMDs within a single component shall implement separate
address registers so that the MM D’ s address registers operate independently of one another.

45.3.1 IDLE (idle condition)

The idle condition on MDIO is a high-impedance state. All three state drivers shall be disabled and the
MMD’s pull-up resistor will pull the MDIO line to a one.

45.3.2 PRE (preamble)
At the beginning of each transaction, the station management entity shall send a sequence of 32 contiguous
one bits on MDIO with 32 corresponding cycles on MDC to provide the MMD with a pattern that it can use

to establish synchronization. An MMD shall observe a sequence of 32 contiguous one bits on MDIO with 32
corresponding cycles on MDC before it responds to any transaction.
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45.3.3 ST (start of frame)

The start of frame for indirect access cyclesisindicated by the <00> pattern. This pattern assures atransition
from the default one and identifies the frame as an indirect access. Frames that contain the ST=<01> pattern
defined in Clause 22 shall be ignored by the devices specified in Clause 45.

45.3.4 OP (operation code)

The operation code field indicates the type of transaction being performed by the frame. A <00> pattern
indicates that the frame payload contains the address of the register to access. A <01> pattern indicates that
the frame payload contains data to be written to the register whose address was provided in the previous
address frame. A <11> pattern indicates that the frame is read operation. A <10> pattern indicates that the
frame is a post-read-increment-address operation.

45.3.5 PRTAD (port address)

The port address is five bits, allowing 32 unique port addresses. The first port address bit to be transmitted
and received is the MSB of the address. A station management entity must have a priori knowledge of the
appropriate port address for each port to which it is attached, whether connected to a single port or to multi-
ple ports.

45.3.6 DEVAD (device address)

The device address is five bits, allowing 32 unique MMDs per port. The first device address bit transmitted
and received is the MSB of the address.

45.3.7 TA (turnaround)

The turnaround time is a 2 bit time spacing between the device address field and the data field of a
management frame to avoid contention during a read transaction. For aread or post-read-increment-address
transaction, both the STA and the MMD shall remain in a high-impedance state for the first bit time of the
turnaround. The MMD shall drive a zero bit during the second bit time of the turnaround of aread or post-
read-increment-address transaction. During a write or address transaction, the STA shall drive a one bit for
the first bit time of the turnaround and a zero bit for the second bit time of the turnaround. Figure 22-13
shows the behavior of the MDIO signal during the turnaround field of aread or post-read-increment-address
transaction.

45.3.8 ADDRESS / DATA
The address/data field is 16 bits. For an address cycle, it contains the address of the register to be accessed
on the next cycle. For the data cycle of awrite frame, the field contains the data to be written to the register.

For aread or post-read-increment-address frame, the field contains the contents of the register. The first bit
transmitted and received shall be bit 15.

45.4 Electrical interface
45.4.1 Electrical specification

The electrical characteristics of the MDIO interface are shown in Table 45-65. The MDIO uses signa levels
that are compatible with devices operating at a nominal supply voltage of 1.2V.

NOTE—It is possible to implement the MDIO electrical interface using open drain buffers and a weak resistive pull up
toaVpp of 1.2V.
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Table 45-65—MDIO electrical interface characteristics

Symbol Parameter Condition Min. Max.
\m Input high voltage 0.84v 15v
VL Input low voltage 0.3V 0.36V
Von Output high voltage lon = -100uA 1.0v 15v
VoL Output low voltage o = 100uA -0.3v 0.2v
lon? Output high current V, =10V —4mA
loL Output low current V=02V +4mA
& Input capacitance 10pF
CL Bus loading 470pF

8 oy parameter is not applicable to open drain drivers.

45.4.2 Timing specification

MDIO is a bidirectional signal that can be sourced by the Station Management Entity (STA) or the MMD.

When the STA sourcesthe MDIO signal, the STA shall provide aminimum of 10 ns of setup time and amin-
imum of 10 ns of hold time referenced to the rising edge of MDC, as shown in Figure 45-3, measured at the
MMD.
\ \ Vih(min)
MDC \ \\ Vil(max)
X7 \X77 Vin(min)
MDIO v
77 XN ZXSN fi(max)
10 ns MIN —> l€—
—> '€— 10 nsMIN

Figure 45-3—MDIO sourced by STA

When the MDIO signal is sourced by the MMD, it is sampled by the STA synchronously with respect to the
rising edge of MDC. The clock to output delay from the MMD, as measured at the STA, shall be aminimum
of 0 ns, and a maximum of 300 ns, as shown in Figure 45-4.

The timing specification for the MDC signal is givenin 22.2.2.11.
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\\ / Vin(min)
\ / Vil(max)
ANNYOONX/ Vin(min)
77 RXXXXN Vi(max)
— 0 ns MIN <
300 ns MAX
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45.5 Protocol Implementation Conformance Statement (PICS) proforma for Clause
45, MDIO interface!

45.5.3 Introduction

The supplier of a protocol implementation that is claimed to conform to Clause 45, MDIO interface, shall
complete the following Protocol I|mplementation Conformance Statement (PICS) proforma.

A detailed description of the symbols used in the PICS proforma, along with instructions for completing the
PICS proforma, can be found in Clause 21.

45.5.4 |dentification

45.5.4.1 Implementation identification

Supplier!

Contact point for enquiries about the PI cst

Implementation Name(s) and Version(s)-3

Other information necessary for full identification—e.g.,
name(s) and version(s) for machines and/or operating
systems; System Name(s)?

NOTES
1—Required for all implementations.
2—May be completed as appropriate in meeting the requirements for the identification.

3—The terms Name and Version should be interpreted appropriately to correspond with a supplier’ s terminology
(e.g., Type, Series, Moddl).

45.5.4.2 Protocol summary

Identification of protocol standard |EEE Std 802.3ae-2002, Clause 45, Management Data
Input/Output (MDIO) Interface

Identification of amendments and corrigenda to this
PICS proformathat have been completed as part of this
PICS

Have any Exception items been required? No[ ] Yes[]
(See Clause 21; the answer Yes means that the implementation does not conform to |EEE Std 802.3ae-2002.)

Date of Statement

lCopyri ght release for PICS proformas: Users of this standard may freely reproduce the PICS proformain this subclause so that it can
be used for itsintended purpose any may further publish the completed PICS.
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Proposal for an initial draft of a 10GBASE-CX4 PMD

45.5.4.3 Major capabilities/options

January 6, 2003

Item Feature Subclause Value/Comment Satus Support

*PMA | Implementation of PMA/PMD | 45.2.1 (0] Yes[]
MMD No []

*WIS Implementation of WISMMD | 45.2.2 (0] Yes[]
No []

*PCS Implementation of PCSMMD | 45.2.3 (0] Yes[]
No []

*PX Implementation of PHY XS 4524 (0] Yes[]
MMD No []

*DX Implementation of DTE XS 4525 (0] Yes[]
MMD No []

*VSA Implementation of Vendor 45.2.6 (0] Yes[]
Specific MMD 1 No []

*VSB Implementation of Vendor 45.2.7 (0] Yes[]
Specific MMD 2 No []

45.5.5 PICS proforma tables for the Management Data Input Output (MDIO) interface

45.5.5.1 MDIO signal functional specifications

Item Feature Subclause Value/Comment Satus Support
SF1 MDC min high/low time 45.4.2 160 ns M Yes[]
No []
SF2 MDC min period 45.4.2 400 ns M Yes[]
No []
SF3 MDIO usesthree-state drivers | 45.4.1 M Yes[]
No []
45.5.5.2 PMA/PMD MMD options
Item Feature Subclause Value/Comment Satus Support
*ALB Implementation of PMA loop- | 45.2.1.1.4 PMA:O Yes[]
back function No []
N/A[]
*PLF Implementation of fault 45.2.1.7 PMA:O Yes[]
detection No []
N/A[]
*PTD Implementation of transmit 452.1.8 PMA:O Yes[]
disable function No []
N/A[]
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| Proposal for an initial draft of a 10GBASE-CX4 PMD

45.5.5.3 PMA/PMD management functions

January 6, 2003

Item Feature Subclause Value/Comment Satus Support
MM1 Devicerespondsto all register | 45.2 PMA:M Yes[]
addresses for that device N/AT]
MM2 Writes to undefined and read- 45.2 PMA:M Yes[]
only registers have no effect N/AT]
MM3 Operation is not affected by 45.2 PMA:M Yes[]
writes to reserved and unsup- N/AT]
ported bits.
MM4 Reserved and unsupported bits | 45.2 PMA:M Yes[]
return avalue of zero N/AT]
MM5 Latching low bitsremain low 45.2 PMA:M Yes[]
until after they have been read N/AT]
viathe management interface
MM6 Latching low bitsassume cor- | 45.2 Correct valueis based PMA:M Yes[]
rect value once read viathe upon current state N/AT]
management interface
MM7 Latching high bitsremain high | 45.2 PMA:M Yes[]
until after they have been read N/AT]
viathe management interface
MM8 Latching high bits assume 45.2 Correct valueis based PMA:M Yes[]
correct value once read viathe upon current state N/AT]
management interface
MM9 Action on reset 452111 Reset the registers of PMA:M Yes[]
the entire device to N/AT]
default values and set
bit 15 of the Control
register to one
MM10 | Return 1 until reset completed | 45.2.1.1.1 PMA:M Yes[]
N/AT]
MM11 | Control and management inter- | 45.2.1.1.1 PMA:M Yes[]
faces are restored to operation N/AT]
within 0.5 s of reset
MM12 | Respondsto reads of bit 15 452.1.1.1 PMA:M Yes[]
during reset N/AT]
MM13 | Devicerespondsto 452.1.1.2 PMA:M Yes[]
transactions necessary to exit N/AT]
low-power mode whilein low-
power state
MM14 | Speed selection bits 13 and 6 452.1.1.3 PMA:M Yes[]
are written as one N/AT]
MM15 | Invalid writesto speed selec- 452.1.1.3 PMA:M Yes[]
tion bits are ignored N/AT]
MM16 | PMA issetinto Loopback 452114 PMA*ALB:M | Yes[]
mode when bit 0 is set to aone N/AT]
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January 6, 2003

Item Feature Subclause Value/Comment Satus Support

MM17 | PMA transmit dataisreturned | 45.2.1.1.4 PMA*ALB:M | Yes[]
on receive path when in N/AT]
loopback

MM18 | PMA ignoreswritestothishit | 45.2.1.1.4 PMA*IALB:M | Yes[]
if it does not support loopback. N/AT]

MM19 | PMA returnsavalue of zero 452114 PMA*IALB:M | Yes[]
when read if it does not support N/AT]
loopback.

MM20 | Writesto status 1 register have | 45.2.1.2 PMA:M Yes[]
no effect N/AT]

MM21 | Receivelink statusimple- 452122 PMA:M Yes[]
mented with latching low N/AT]
behavior

MM22 | Uniqueidentifieriscomposed | 45.2.1.3 PMA:M Yes[]
of OUI, model number and N/AT]
revision

MM23 | 10G PMA/PMD typeis 45.2.1.6.1 PMA:M Yes[]
selected using bits 2:0 N/AT]

MM24 | 10G PMA/PMD ignoreswrites | 45.2.1.6.1 PMA:M Yes[]
totype selection hitsthat select N/AT]
types that it has not advertised

MM25 | Writesto the status 2 register 45.2.1.7 PMA:M Yes[]
have no effect N/AT]

MM26 | PMA/PMD returns avalue of 452.1.7.4 PMA:M Yes[]
zero for transmit fault if it is N/AT]
unable to detect a transmit fault

MM27 | Transmit faultisimplemented | 45.2.1.7.4 PMA*PLFM | Yes[]
using latching high behavior N/AT]

MM28 | PMA/PMD returns avalue of 452.1.7.5 PMA*IPLFM | Yes[]
zero for receivefaultif itis N/AT]
unable to detect areceive fault

MM29 | Receivefaultisimplemented 452.1.75 PMA*PLFM | Yes[]
using latching high behavior N/AT]

MM30 | Writestoregister 9 areignored | 45.2.1.8 PMA*IPTD:M | Yes[]
by device that does not imple- N/AT]
ment transmit disable

MM31 | Singlewavelength deviceuses | 45.2.1.8 PMA*PTD:M | Yes[]
lane zero for transmit disable N/AT]

MM32 | Singlewavelength device 452.1.8 PMA*PTD:M | Yes[]
ignoreswritesto bits 1 — 4 and N/AT]
returns avalue of zero for them

MM33 | Setting bit 4 to aone disables 452181 PMA*PTD:M | Yes[]
transmission on lane 3 No[]

N/AT]

MM34 | Setting bit 4 to azero enables 452181 PMA*PTD:M | Yes[]

transmission on lane 3 No[]
N/AT]
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Item Feature Subclause Value/Comment Satus Support
MM35 | Setting bit 3 to aone disables 45.2.1.8.2 PMA*PTD:M | Yes[]
transmission on lane 2 No[]
N/AT]
MM36 | Setting bit 3 to azero enables 452.1.8.2 PMA*PTD:M | Yes[]
transmission on lane 2 No[]
N/AT]
MM37 | Setting bit 2 to aone disables 45.2.1.8.3 PMA*PTD:M | Yes[]
transmission on lane 1 No[]
N/AT]
MM38 | Setting hit 2 to azero enables 452.1.8.3 PMA*PTD:M | Yes[]
transmission on lane 1 No[]
N/AT]
MM39 | Setting bit 1 to aone disables 452184 PMA*PTD:M | Yes[]
transmission on lane 0 No[]
N/AT]
MM40 | Setting bit 1 to azero enables 452.1.8.4 PMA*PTD:M | Yes[]
transmission on lane 0 No[]
N/AT]
MM41 | Setting bit 0 to a one disables 45.2.1.85 PMA*PTD:M | Yes[]
transmission No[]
N/AT]
MM42 | Setting bit O to azero enables 452.185 Only isdll lane trans- PMA*PTD:M | Yes[]
transmission mit disables are zero No[]
N/AT]
MM43 | Uniqueidentifieriscomposed | 45.2.1.10 PMA:M Yes[]
of OUI, model number and N/AT]
revision
45.5.5.4 WIS options
Item Feature Subclause Value/Comment Satus Support
*WPT Implementation of PRBS31 45.2.2 WIS.O Yes[]
pattern testing No []
N/A T[]
45.5.5.5 WIS management functions
Item Feature Subclause Value/Comment Satus Support
WM1 Device respondsto al register | 45.2 WIS:M Yes[]
addresses for that device N/AT]
WM2 Writes to undefined and read- 45.2 WIS:M Yes[]
only registers have no effect N/AT]
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Item Feature Subclause Value/Comment Satus Support
WM3 Operation is not affected by 45.2 WISM Yes[]
writes to reserved and unsup- N/AT]
ported bits.
WM4 Reserved and unsupported bits | 45.2 WISM Yes[]
return avalue of zero N/AT]
WM5 Latching low bitsremain low 45.2 WISM Yes[]
until after they have been read N/AT]
viathe management interface
WM6 Latching low bits assume cor- 45.2 Correct valueis based WISM Yes[]
rect value once read viathe upon current state N/AT]
management interface
WM7 Latching high bitsremain high | 45.2 WIS:M Yes[]
until after they have been read N/A T[]
viathe management interface
WM8 Latching high bitsassume cor- | 45.2 Correct vaueis based WISM Yes[]
rect value once read viathe upon current state N/AT]
management interface
WM9 Action on reset 452211 Reset the registers of the WISM Yes[]
entire device to default N/AT]
values and set bit 15 of
the Control register to one
WM10 | Return 1 until reset completed 452211 WISM Yes[]
N/AT]
WM11 | Reset completeswithin0.5s 452211 WIS:M Yes[]
N/AT]
WM12 | Respondsto reads of bits 452211 WIS:M Yes[]
2.0.15 and 2.8.15:14 during N/A T[]
reset
WM13 | Loopback mode 452212 Whenever bit 2.0.14 is set WIS:M Yes[]
toaone N/AT]
WM14 | Datareceived from PMA 452212 WIS:M Yes[]
ignored during loopback N/A T[]
WM15 | Transmit datareturned on 452212 WISM Yes[]
receive path during loopback N/AT]
WM16 | Device responds to transac- 452213 WIS:M Yes[]
tions necessary to exit low- N/AT]
power mode while in low-
power state
WM17 | Speed selection bits 13 and 6 452.2.1.4 WISM Yes[]
are written asone N/AT]
WM18 | Invaid writesto speed selec- 452214 WIS:M Yes[]
tion bits are ignored N/A T[]
WM19 | Writesto status 1 register have | 45.2.2.2 WISM Yes[]
no effect N/AT]
WM20 | Fault bit implemented using 452221 WIS:M Yes[]
latching high behavior N/AT]
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Item Feature Subclause Value/Comment Satus Support

WM21 | Link status bit implemented 452222 WISM Yes[]
using latching low behavior N/AT]

WM22 | Uniqueidentifieriscomposed | 45.2.2.3 WISM Yes[]
of OUI, model number and N/A T[]
revision

WM23 | Setting bit 2.7.5to aone 452.2.6.1 WIS* WPT:M | Yes|[]
enables PRBS31 receive pat- N/AT]
terntesting if bit 2.8.1isaone
and bit 2.7.2 isnot aone

WM24 | Setting bit 2.7.5 to azero dis- 452.26.1 WIS* WPT:M | Yes|[]
ables PRBS31 receive pattern N/AT]
testing

WM25 | Setting bit 2.7.4 to aone 452.2.6.2 WIS WPT:M | Yes|[]
enables PRBS31 transmit pat- N/AT]
terntesting if bit 2.8.1isaone
and bit 2.7.1 isnot aone

WM26 | Setting bit 2.7.4 to azero dis- 45.2.2.6.2 WIS WPT:M | Yes|[]
ables PRBS31 transmit pattern N/AT]
testing

WM27 | Setting bit 3to oneselectsthe | 45.2.2.6.3 WIS:M Yes[]
sguare wave test pattern N/A T[]

WM28 | Setting bit 3 to zero selectsthe | 45.2.2.6.3 WISM Yes[]
pseudo random test pattern N/AT]

WM?29 | Setting bit 2 to one enables 452.2.6.4 WIS:M Yes[]
receive pattern testing N/AT]

WM30 | Setting bit 2 to zero disables 452.2.6.4 WIS:M Yes[]
receive pattern testing N/A T[]

WM31 | Setting bit 1 to one enables 452.2.6.5 WISM Yes[]
transmit pattern testing N/AT]

WM32 | Setting bit 1 to zero disables 45.2.2.6.5 WIS:M Yes[]
transmit pattern testing N/AT]

WM33 | Setting bit O to a one enables 45.2.2.6.6 WIS:M Yes[]
10GBASE-W logic and sets N/A T[]
interface speed

WM34 | Setting bit 0to azerodisables | 45.2.2.6.6 WIS:O Yes[]
10GBASE-W logic, setsinter- N/AT]
face speed. and bypasses data

WM35 | Writesto bit areignored by 45.2.2.6.6 WISM Yes[]
WIS not capable of supporting N/AT]
10GBASE-R

WM36 | Bit returns one when read if 45.2.2.6.6 WIS:M Yes[]
WIS is not capable of support- N/A T[]
ing 10GBASE-R

WM37 | Writesto status 2 register have | 45.2.2.7 WISM Yes[]
no effect N/AT]

WM38 | Counter isreset to al zeros 45.2.2.8 WIS* WPT:M | Yes|[]
when read or reset N/A T[]
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Item Feature Subclause Value/Comment Satus Support
WM39 | Counterisheld at al ones at 452.2.8 WIS* WPT:M | Yes|[]
overflow N/AT]
WM40 | Uniqueidentifieriscomposed | 45.2.2.9 WISM Yes[]
of OUI, model number and N/A T[]
revision
WM41 | Writesto Status 3register have | 45.2.2.10 WISM Yes[]
no effect N/AT]
WM42 | SEF bit implemented using 45.2.2.10.1 WISM Yes[]
latching high behavior N/A T[]
WM43 | Far end PLM-P/LCD-P bit 45.2.2.10.2 WISM Yes[ ]
implemented using latching N/AT]
high behavior
WM44 | Far end AIS-P/LOP-P hit 45.2.2.10.3 WISM Yes[ ]
implemented using latching N/A T[]
high behavior
WM45 | LOF hitimplemented using 452.2.10.4 WISM Yes[]
latching high behavior N/AT]
WM46 | LOS hitimplemented using 45.2.2.10.5 WISM Yes[]
latching high behavior N/A T[]
WM47 | RDI-L bit implemented using 45.2.2.10.6 WISM Yes[]
latching high behavior N/AT]
WM48 | AIS-L bitimplemented using 45.2.2.10.7 WISM Yes[]
latching high behavior N/AT]
WM49 | LCD-Phitimplemented using | 45.2.2.10.8 WISM Yes[]
latching high behavior N/A T[]
WM50 | PLM-P bitimplementedusing | 45.2.2.10.9 WISM Yes[]
latching high behavior N/A[]
WM51 | AIS-Pbitimplemented using 45.2.2.10.10 WISM Yes[]
latching high behavior N/AT]
WM52 | LOP-P bit implemented using 45.2.2.10.11 WISM Yes[]
latching high behavior N/A T[]
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45.5.5.6 PCS options

January 6, 2003

Item Feature Subclause Value/Comment Satus Support
*CR Implementation of 10GBASE- | 45.2.3 PCS.O Yes[]
R PCS No []
N/A[]
*CX Implementation of 10GBASE- | 45.2.3 PCS.O Yes[]
X PCS No []
N/A[]
*XP Implementation of 10GBASE- | 45.2.3 PCS* CX:O | Yes[]
X pattern testing No []
N/A[]
*PPT Implementation of PRBS31 45.2.3 PCS.O Yes[]
pattern testing No []
N/A[]
45.5.5.7 PCS management functions
Item Feature Subclause Value/Comment Satus Support
RM1 Devicerespondsto al register | 45.2 PCSM Yes[]
addresses for that device N/A[]
RM2 Writes to undefined and read- 45.2 PCSM Yes[]
only registers have no effect N/AT]
RM3 Operation is not affected by 45.2 PCSM Yes[]
writes to reserved and unsup- N/AT]
ported bits
RM4 Reserved and unsupported bits | 45.2 PCSM Yes[]
return avalue of zero N/AT]
RM5 Latching low bits remain low 45.2 PCSM Yes[]
until after they have been read N/AT]
viathe management interface
RM6 Latching low bitsassume correct | 45.2 Correct valueis based upon PCSM Yes[]
value once read viathe manage- current state N/AT]
ment interface
RM7 Latching high bitsremain high | 45.2 PCSM Yes[]
until after they have been read N/A T[]
viathe management interface
RM8 Latching high bits assumecor- | 45.2 Correct valueis based upon PCSM Yes[]
rect value once read via the man- current state N/AT]
agement interface
RM9 Action on reset 452311 Reset the registers of the entire PCSM Yes[]
deviceto default valuesand set N/AT]
bit 15 of the Control register to
one
RM10 Return 1 until reset completed | 45.2.3.1.1 PCS:M Yes[]
N/A[]
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Item Feature Subclause Value/Comment Satus Support
RM11 Reset completeswithin 0.5 s 452311 PCS:M Yes[]
N/A[]
RM12 Device responds to reads of reg- | 45.2.3.1.1 PCS:M Yes[]
ister bits 3.0.15 and 3.5.15:14 N/A[]
during reset
RM13 L oopback mode 452.3.1.2 Whenever hit 3.0.14issettoa PCSM Yes[]
one N/AT]
RM14 | Transmit dataisreturned onthe |45.2.3.1.2 PCS:M Yes[]
receive path during loopback N/A T[]
RM15 | Writesto loopback bit are 452.3.1.2 PCS:M Yes[]
ignored when operating at N/AT]
10 Ghb/swith port type selections
other than 10GBASE-R
RM16 Loopback bit returns zero when |45.2.3.1.2 PCS:M Yes[]
operating at 10 Gh/s with port N/AT]
type selections other than
10GBASE-R
RM17 Device responds to transactions | 45.2.3.1.3 PCS:M Yes[]
necessary to exit low-power N/AT]
mode whilein low- power state
RM18 | Speed selectionbits13and 6 are | 45.2.3.1.4 PCS:M Yes[]
written as one N/A T[]
RM19 Invalid writes to speed selection | 45.2.3.1.4 PCS:M Yes[]
bits are ignored N/AT]
RM20 | Writesto PCS status 1 register | 45.2.3.2 PCSM Yes[ ]
have no effect N/A[]
RM21 Receivelink status implemented | 45.2.3.2.2 PCSM Yes[ ]
using latching low behavior N/A T[]
RM22 Uniqueidentifier iscomposed of | 45.2.3.3 PCS:M Yes[]
QUI, model number and revision N/AT]
RM23 PCStypeisselected using bits 1 | 45.2.3.6.1 PCSM Yes[ ]
through O N/A[]
RM24 | Writesto the type selection bits | 45.2.3.6.1 PCSM Yes[ ]
that select types that have not N/A T[]
been advertised are ignored
RM25 | Writesto PCS status 2 register | 45.2.3.7 PCSM Yes[ ]
have no effect N/A[]
RM26 | Transmit faultimplemented with | 45.2.3.7.3 PCS:M Yes[]
latching high behavior N/A T[]
RM27 Receive fault implemented with | 45.2.3.7.2 PCS:M Yes[]
latching high behavior N/A[]
RM28 Uniqueidentifier iscomposed of | 45.2.3.8 PCS:M Yes[]
QUI, model number and revision N/AT]
RM29 | Writesto 10GBASE-X PCSsta- | 45.2.3.9 PCS* CX:M |Yes[]
tus register have no effect N/A T[]
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Item Feature Subclause Value/Comment Satus Support

RM30 Register returns zero if the PCS | 45.2.3.9 PCS* ICX:M |Yes[]
does not implement the N/AT]
10GBASE-X port type

RM31 | Writesto bit areignored and 452.3.10.1 PCS* PX:M | Yes[]
reads return avalue of zero N/AT]

RM32 Setting the bitsto <10> selects | 45.2.3.10.2 PCS* PX:M | Yes[]
the mixed frequency pattern N/AT]

RM33 | Setting the bitsto <01> selects | 45.2.3.10.2 PCS* PX:M | Yes[]
the low-frequency pattern N/A T[]

RM34 | Setting the bitsto <00> selects | 45.2.3.10.2 PCS* PX:M | Yes[]
the high-frequency pattern N/AT]

RM35 | Writesto 10GBASE-R PCSsta- |45.2.3.11 PCS* CR:M | Yes[]
tus 1 register have no effect N/AT]

RM36 |Readsfrom 10GBASE-RPCS |45.2.3.11 PCS* CR:M | Yes[]
status 1 register return zero for N/A T[]
PCS that does not support
10GBASE-R

RM37 | Writesto 10GBASE-R PCSsta- |45.2.3.12 PCS* CR:M | Yes[]
tus 2 register have no effect N/A T[]

RM38 | Readsfrom 10GBASE-RPCS |[45.2.3.12 PCS* CR:M | Yes[]
status 2 register return zero for N/A[]
PCS that does not support
10GBASE-R

RM39 Latched block lock implemented | 45.2.3.12.1 PCS* CR:M | Yes[]
with latching low behavior N/A[]

RM40 Latched high BER implemented | 45.2.3.12.2 PCS* CR:IM |Yes[]
with latching high behavior N/AT]

RM41 BER counter clearsto zeroon | 45.2.3.12.3 PCS* CR:IM |Yes[]
read or reset N/A T[]

RM42 BER counter holds at all onesat | 45.2.3.12.3 PCS* CR:M | Yes[]
overflow N/A[]

RM43 Errored blocks counter imple- 452.3.12.4 PCS* CR:IM |Yes[]
mented as anon roll over N/AT]
counter

RM44 Errored blocks counter clearsto |45.2.3.12.4 PCS* CR:M | Yes[]
zero on read N/AT]

RM45 | Setting bit 3.42.5to aone 45.2.3.15.1 PCS* PPT:M | Yes|[ ]
enables PRBS31 receive pattern N/A[]
testing if bit 3.32.2 isaone and
bit 3.42.2 isnot aone

RM46 | Setting bit 3.42.5t0 azerodis- |45.2.3.15.1 PCS* PPT:M | Yes|[ ]
ables PRBS31 receive pattern N/AT]
testing

RM47 Setting bit 3.42.4 to aone 45.2.3.15.2 PCS* PPT:M | Yes[ ]
enables PRBS31 transmit pattern N/A[]

testing if bit 3.32.2 isaoneand
bit 3.42.3 isnot aone
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Item Feature Subclause Value/Comment Satus Support
RM48 | Setting bit 3.42.4t0o azerodis- |45.2.3.15.2 PCS* PPT:M | Yes|[ ]
ables PRBS31 transmit pattern N/AT]
testing
RM49 | Test-pattern error counter clears | 45.2.3.16 PCS* CR:M | Yes[]
to zero on read or reset N/AT]
RM50 | Test-pattern error counter holds | 45.2.3.16 PCS* CR:M |Yes[]
at al ones at overflow N/AT]
45.5.5.8 PHY XS options
Item Feature Subclause Value/Comment Satus Support
*PL Implementation of loopback 452.4 PX:0 Yes[]
No []
N/A[]
*PT Implementation of pattern 4524 PX:0 Yes[]
testing No []
N/A[]
45.5.5.9 PHY XS management functions
Item Feature Subclause Value/Comment Satus Support
PM1 Devicerespondsto al register | 45.2 PX:M Yes[]
addresses for that device N/AT]
PM2 Writes to undefined and read- 45.2 PX:M Yes[]
only registers have no effect N/AT]
PM3 Operation is not affected by 45.2 PX:M Yes[]
writes to reserved and unsup- N/A[]
ported bits
PM4 Reserved and unsupported bits | 45.2 PX:M Yes[]
return avalue of zero N/AT]
PM5 Latching low bits remain low 45.2 PX:M Yes[]
until after they have been read N/A T[]
viathe management interface
PM6 Latching low bits assumecor- | 45.2 Correct value is based upon PX:M Yes[]
rect value once read viathe current state N/AT]
management interface
PM7 Latching high bitsremain high | 45.2 PX:M Yes[]
until after they have been read N/AT]
viathe management interface
PM8 Latching high bits assumecor- | 45.2 Correct value is based upon PX:M Yes[]
rect value once read viathe current state N/A T[]

management interface
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Item Feature Subclause Value/Comment Satus Support
PM9 Action on reset 452411 Reset the registers of the entire PX:M Yes[]
deviceto default valuesand set N/AT]
bit 15 of the Control register to
one
PM10 Return 1 until reset completed | 45.2.4.1.1 PX:M Yes[]
N/A[]
PM11 Reset completeswithin 0.5 s 452.4.1.1 PX:M Yes[]
N/A[]
PM12 Device responds to reads of 452411 PX:M Yes[]
bits 4.0.15 and 4.8.15:14 dur- N/A[]
ing reset
PM13 Loopback mode 45.2.4.1.2 Whenever bit4.0.14issettoa PX*PL:M | Yes[]
one N/A[]
PM14 Receive datais returned on 452412 PX*PL:M | Yes[]
transmit path during loopback N/AT]
PM15 Writes to loopback bit are 452412 PX*IPL:M | Yes[]
ignored and reads return zero N/A[]
PM 16 Device responds to transac- 452.4.1.3 PX:M Yes[]
tions necessary to exit low- N/A[]
power mode whilein low-
power state
PM17 Speed selection bits 13 and 6 452414 PX:M Yes[ ]
are written as one N/A T[]
PM18 Invalid writes to speed selec- 452414 PX:M Yes[]
tion bits areignored N/AT]
PM19 Writesto status 1 register have | 45.2.4.2 PX:M Yes[ ]
no effect N/A[]
PM20 Transmit link status imple- 452422 PX:M Yes[ ]
mented using latching low N/A T[]
behavior
PM21 Unique identifier iscomposed | 45.2.4.3 PX:M Yes[]
of OUI, model number and N/AT]
revision
PM22 Writesto status 2 register have | 45.2.4.6 PX:M Yes[]
no effect N/A[]
PM23 Transmit fault implemented 45.2.4.6.2 PX:M Yes[]
with latching high behavior N/AT]
PM24 Receive fault implemented 45.2.4.6.3 PX:M Yes[ ]
with latching high behavior N/A T[]
PM25 Unique identifier is composed 45.2.4.7 PX:M Yes[]
of OUI, model number and N/AT]
revision
PM26 Writesto 10G PHY XGXS 45248 PX:M Yes[ ]
Lane status register have no N/A T[]
effect
PM27 Writes to bit are ignored and 452.49.1 PX*IPT:M | Yes[]
reads return avalue of zero N/AT]
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Item Feature Subclause Value/Comment Satus Support
PM28 Setting the bitsto <10> selects | 45.2.4.9.2 PX*PT:M | Yes[]
the mixed frequency pattern N/AT]
PM29 Setting the bitsto <01> selects | 45.2.4.9.2 PX*PT:M | Yes[]
the low-frequency pattern N/A[]
PM30 Setting the bitsto <00> selects | 45.2.4.9.2 PX*PT:M | Yes[]
the high-frequency pattern N/AT]
45.5.5.10 DTE XS options
Item Feature Subclause Value/Comment Satus Support
*DT Implementation of pattern 4525 DX:O Yes[]
testing No []
N/AT]
45.5.5.11 DTE XS management functions
Item Feature Subclause Value/Comment Satus Support
DM1 Devicerespondsto al register | 45.2 DX:M Yes|[]
addresses for that device N/AT]
DM2 Writes to undefined and read- 45.2 DX:M Yes[]
only registers have no effect N/AT]
DM3 Operation is not affected by 45.2 DX:M Yes[]
writes to reserved and unsup- N/A[]
ported bits
DM4 Reserved and unsupported bits | 45.2 DX:M Yes[]
return avalue of zero N/AT]
DM5 Latching low bits remain low 45.2 DX:M Yes[]
until after they have been read N/A T[]
viathe management interface
DM6 Latching low bits assume correct | 45.2 Correct vaueis based upon DX:M Yes[]
value once read via the manage- current state N/AT]
ment interface
DM7 Latching high bitsremain high | 45.2 DX:M Yes|[]
until after they have been read N/AT]
viathe management interface
DM8 Latching high bitsassume cor- | 45.2 Correct vaueis based upon DX:M Yes[]
rect value once read viathe current state N/A T[]
management interface
DM9 Action on reset 452511 Reset the registers of the entire DX:M Yes[]
deviceto default values and set N/AT]

bit 15 of the Control register to
one
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Item Feature Subclause Value/Comment Satus Support

DM10 | Return 1 until reset completed |45.2.5.1.1 DX:M Yes|[]
N/A ]
DM11 Reset completeswithin 0.5 s 452511 DX:M Yes[]
N/A ]
DM12 | Devicerespondsto reads of bits | 45.2.5.1.1 DX:M Yes[]
5.0.15 and 5.8.15:14 during reset N/AT]
DM13 | Loopback mode 4525.1.2 Whenever bit 5.0.14 issettoa DX:M Yes[]
one N/AT]
DM14 | Transmit datais returned on 4525.1.2 DX:M Yes[]
receive path during loopback N/A T[]
DM15 | Devicerespondsto transactions |45.2.5.1.3 DX:M Yes[]
necessary to exit low-power N/AT]

mode while in low-power state
DM16 | Speed selectionbits13and 6 are | 45.2.5.1.4 DX:M Yes|[]
written as one N/A T[]
DM17 Invalid writes to speed selection | 45.2.5.1.4 DX:M Yes[]
bits are ignored N/AT]
DM18 | Writesto status 1 register have | 45.2.5.2 DX:M Yes|[]
no effect N/AT]
DM19 | Receivelink statusimplemented | 45.2.5.2.2 DX:M Yes|[]
using latching low behavior N/A[]
DM20 | Uniqueidentifieriscomposed of | 45.2.5.3 DX:M Yes|[]
QOUI, model number and revision N/AT]
DM21 | Writesto status 2 register have | 45.2.5.6 DX:M Yes|[]
no effect N/AT]
DM22 | Transmit faultimplemented with | 45.2.5.6.2 DX:M Yes[]
latching high behavior N/A T[]
DM23 | Receive fault implemented with | 45.2.5.6.3 DX:M Yes[]
latching high behavior N/AT]
DM24 | Uniqueidentifieriscomposed of |45.2.5.7 DX:M Yes[ ]
QUI, model number and revision N/AT]
DM25 | Writesto 10G DTE XGXSLane |45.2.5.8 DX:M Yes[]
status register have no effect N/A T[]
DM26 | Writesto bit areignored and 452591 DX*IDT:M |Yes|]
reads return avalue of zero N/AT]
DM27 | Setting the bitsto <10> selects | 45.2.5.9.2 DX*DT:M |Yes[]
the mixed frequency pattern N/AT]
DM28 | Setting the bitsto <01> selects | 45.2.5.9.2 DX*DT:M |Yes[]
the low-frequency pattern N/A T[]
DM29 | Setting the bitsto <00> selects | 45.2.5.9.2 DX*DT:M | Yes[]
the high-frequency pattern N/AT]
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Item Feature Subclause Value/Comment Satus | Support

VSA1L Devicerespondsto al register | 45.2 VSAM | Yes|[]
addresses for that device N/A T[]

VSA2 Writes to undefined and read- 45.2 VSAIM | Yes[]
only registers have no effect N/AT]

VSA3 Operation is not affected by 45.2 VSAM | Yes[]
writes to reserved and unsup- N/AT]
ported bits

VSA4 Reserved and unsupported bits | 45.2 VSAM | Yes[]
return avalue of zero N/AT]

VSAS Unique identifier iscomposed | 45.2.6.1 VSA:M | Yes[]
of OUI, model number and N/AT]
revision

VSA6 Writes to status register have 45.2.6.2 VSA:M | Yes[]
no effect N/AT]

VSA7 Unique identifier iscomposed | 45.2.6.3 VSA:M | Yes[]
of OUI, model number and N/AT]
revision

45.5.5.13 Vendor specific MMD 2 management functions
Item Feature Subclause Value/Comment Satus | Support

VSB1 Devicerespondsto al register | 45.2 VSB:M | Yes[]
addresses for that device N/AT]

VSB2 Writes to undefined and read- 45.2 VSB:M | Yes[]
only registers have no effect N/A T[]

VSB3 Operation is not affected by 45.2 VSB:M | Yes[]
writes to reserved and unsup- N/AT]
ported bits

VSB4 Reserved and unsupported bits | 45.2 VSB:M | Yes[]
return avalue of zero N/A T[]

VSB5 Unique identifier iscomposed | 45.2.7.1 VSB:M | Yes[]
of OUI, model number and N/AT]
revision

VVSB6 Writes to status register have 45.2.7.2 VSB:M | Yes[]
no effect N/A T[]

VSB7 Unique identifier iscomposed | 45.2.7.3 VSB:M | Yes[]
of OUI, model number and N/AT]
revision
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Item

Feature

Subclause

Value/Comment

Satus

Support

MF1

Device hasimplemented six-
teen bit address register

45.3

Yes[]

MF2

Address register is overwritten
by address frames

453

Yes[]

MF3

Write, read, and post-read-
increment-address frames
access the register whose
addressis held in the address
register

45.3

Yes[]

MF4

Write and read frames do not
modify the address register

Yes[]

MF5

Post-read-increment-address
frames increment the address
register by one unless the
address register contains
65535

Yes[]

MF6

Components containing sev-
eral MM Ds implement sepa-
rate address registers

Yes[]

MF7

Tri state drivers are disabled
during idle

4531

Yes[]

MF8

STA sources 32 contiguous
ones at the beginning of each
transaction

453.2

Yes[]

MF9

MMD observes 32 contiguous
ones at the beginning of each
transaction

453.2

Yes[]

MF10

Frames containing ST=<01>
sequence are ignored

453.3

Yes[]

MF11

STA tri state driver ishigh
impedence during first bit of
TA during read or post-read-
increment-address frames

45.3.7

Yes[]

MF12

MMD tri state driver is high
impedence during first bit of
TA during read or post-read-
increment-address frames

45.3.7

Yes[]

MF13

MMD tri state driver drivesa
zero bit during second hit of
TA during read or post-read-
increment-address frames

45.3.7

Yes[]

MF14

STA tri state driver drivesa
one bit followed by a zero hit
for the TA during write or
address frames

45.3.7

Yes[]

MF15

First bit transmitted and
received is bit 15

4538

Yes[]
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Item Feature Subclause Value/Comment Satus | Support
STl MDIO setup and hold time 45.4.2 Setup min=10ns; Hold min = M Yes[]
10 ns per
ST2 MDIO clock to output delay 454.2 Min =0 ns; Max = 300 ns M Yes[]
per
45.5.5.16 Electrical characteristics
Item Feature Subclause Value/Comment Satus | Support
EC1 Vou 454.1 > 1.0V (Ioy = -100 UA) M Yes[]
<15V (Ioy = -100 UA)
EC2 Voo 45.4.1 >-0.3V (Ig. = 100 UA) M Yes[]
<02V (Ig, =100 UA)
EC3 Vg 45.4.1 084V <V <15V M Yes[]
EC4 n 45.4.1 -03<V, <036V M Yes[]
EC5 Input capacitance for MDIO 4541 < 10pF M Yes[]
EC6 Bus loading 4541 < 470pF M Yes[]
EC7 lon 45.4.1 <—4mA atV, =10V M Yes[]
EC8 loL 45.4.1 >+4mA at V, = 0.2V M Yes[]
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54. Physical Medium Dependent (PMD) sublayer and baseband medium, type
10GBASE-CX4

54.1 Overview

This clause specifies the 10GBASE-CX4 PMD (including MDI) and the baseband medium. In order to form
a complete Physical Layer, the PMD shall be integrated with the appropriate physical sublayers (see Table
54-1) and with the management functions which are accessible through the Management Interface defined
in Clause 45, all of which are hereby incorporated by reference.

Table 54-1—10GBASE-CX4 PMD type and associated physical layer clauses

Associated Clause 10GBASE-CX4
46—RSand Required
XGMII8 Optional
47—XGXS and XAUI Optional
48—10GBASE-X PCS/PMA Required
49—10GBASE-R PCS n/a
50—10GBASE-W WIS na

aThe XGMI|I is an optional interface. However, if the XGMII is not
implemented, a conforming implementation must behave function-
aly asthough the RS and XGMII were present.
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Figure 541 shows the relationship of the PMD and MDI sublayers to the ISO/IEC (IEEE) OSI reference

model.

oSl
REFERENCE
MODEL

LAN
CSMA/CD
LAYERS

HIGHER LAYERS

LAYERS

LLC—LOGICAL LINK CONTROL

APPLICATION

MAC CONTROL (OPTIONAL)

PRESENTATION /

MAC—MEDIA ACCESS CONTROL

SESSION

RECONCILIATION

TRANSPORT

NETWORK

DATA LINK

PHYSICAL

MDI = MEDIUM DEPENDENT INTERFACE
PCS = PHYSICAL CODING SUBLAYER
PHY = PHYSICAL LAYER DEVICE

PMA = PHYSICAL MEDIUM ATTACHMENT

XGMIl —»

[LOGBASE-X PC!
PMA
PMD

PHY

MEDIUM

H_/

10GBASE-CX4

PMD = PHYSICAL MEDIUM DEPENDENT
XGMII = 10 GIGABIT MEDIA INDEPENDENT INTERFACE

Figure 54—-1—10GBASE-CX4 PMD relationship to the ISO/IEC Open Systems Interconnec-

tion (OSI) reference model and

54.1.1 Physical Medium Dependent (PMD)

This subclause specifies the services provided by

the IEEE 802.3 CSMA/CD LAN model

service interface

the 10GBASE-CX4 PMD. The service interface for this

PMD is described in an abstract manner and do not imply any particular implementation. The PMD Service

Interface supports the exchange of encoded dat

a between peer PMA entities. The PMD translates the

encoded data to and from signals suitabl e for the specified medium.

The following PMD service primitives are defined:

PMD_UNITDATA request
PMD_UNITDATA.indicate
PMD_SIGNAL.indicate

54.1.2 PMD_UNITDATA.request

This primitive defines the transfer of data (in the form of encoded 8B/10B characters) from the PMA to the

PMD.
54.1.2.1 Semantics of the service primitive

PMD_UNITDATA .request (tx_bit <0:3>)
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The data conveyed by PMD_UNITDATA.request is a continuous sequence of four parallel code-group
streams, one stream for each lane. The tx_bit <0:3> correspond to the bits in the tx_|lane<0:3> bit streams.
Each bit in the tx_bit parameter can take one of two values: ONE or ZERO.

54.1.2.2 When generated

The PMA continuously sends four parallel code-group streams to the PMD at a nominal signaling speed of
3.125 GBaud.

54.1.2.3 Effect of Receipt

Upon receipt of this primitive, the PMD converts the specified stream of bits into the appropriate signals on
the MDI.

54.1.3 PMD_UNITDATA.indicate

This primitive defines the transfer of data (in the form of encoded 8B/10B characters) from the PMD to the
PMA.

54.1.3.1 Semantics of the service primitive

PMD_UNITDATA. indicate (rx_bit <0:3>)
The data conveyed by PMD_UNITDATA.indicate is a continuous sequence of four parallel encoded bit
streams. The rx_bit<0:3> correspond to the bits in the rx_lane<0:3> hit streams. Each bit in the rx_hit
parameter can take one of two values. ONE or ZERO.

54.1.3.2 When generated

The PMD continuously sends stream of bits to the PMA corresponding to the signals received from the
MDI.

54.1.3.3 Effect of receipt
The effect of receipt of this primitive by the client is unspecified by the PMD sublayer.
54.1.4 PMD_SIGNAL.indicate
This primitive is generated by the PMD to indicate the status of the signals being received from the MDI.
54.1.4.1 Semantics of the service primitive
PMD_SIGNAL.indicate (SIGNAL_DETECT)
The SIGNAL_DETECT parameter can take on one of two values: OK or FAIL. When SIGNAL_DETECT =
FAIL, rx_hit is undefined, but consequent actions based on PMD_UNITDATA.indicate, where necessary,

interpret rx_bit asalogic ZERO.

NOTE—SIGNAL_DETECT = OK does not guarantee that rx_hit is known to be good. It is possible for apoor quality
link to provide sufficient power for aSIGNAL_DETECT = OK indication and still not meet the 10712 BER objective.

54.1.4.2 When generated

The PMD generates this primitive to indicate a change in the value of SSIGNAL_DETECT.
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54.1.4.3 Effect of receipt

The effect of receipt of this primitive by the client is unspecified by the PMD sublayer.

54.2 PCS and PMA functionality

The 10GBASE-CX4 PCS and PMA shall conform to the PCS and PMA defined in clause 48 unless other-
wise noted herein.

54.3 Input / Output mapping

The 10GBASE-CX4 shall have the XAUI lane, as shown in Figure 47-2, to MDI connector pin mapping
depicted in Table 54-2.

Table 54—2—XAUI lane to MDI connector pin mapping

XAI\;JnI eRX Cor,\1/I q[;nlztor XAI‘:r: eTX Comg:tor
pin pin
DLO<p> S1 SLO<p> S16
DLO<n> S2 SLO<n> S15
DL1<p> 3 SL1<p> S14
DL1<n> A SLi<n> S13
DL2<p> S5 SL2<p> S12
DL2<n> S6 SL2<n> S11
DL3<p> S7 SL3<p> S10
DL3<n> S8 SL3<n> 9

54.4 Delay constraints

Predictable operation of the MAC Control PAUSE operation (Clause 31, Annex 31B) demands that there be
an upper bound on the propagation delays through the network. This implies that MAC, MAC Control
sublayer, and PHY implementers must conform to certain delay maxima, and that network planners and
administrators conform to constraints regarding the cable topology and concatenation of devices.

The sum of transmit and receive delay contributed by the 10GBASE-CX4 PMD shall be no more than 512
BT (including 15 meters of cable).
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54.5 PMD MDIO function mapping

The optional MDIO capability described in Clause 45 defines several variables that provide control and sta-
tus information for and about the PMD. Mapping of MDIO control variables to PMD control variables is
shown in Table 54-3. Mapping of MDIO status variablesto PMD status variables is shown in Table 54-4.

Table 54—-3—MDIO/PMD control variable mapping

MDIO control variable PMA/PrI:/;rI:])qéegister Rengliﬁtn%érbit PMD control variable
Reset Control register 1 1.0.15 PMD_reset
Global transmit disable Control register 1 19.0 Global_PMD_transmit_disable
Transmit disable 3 Transmit disable register 194 PMD_transmit_disable 3
Transmit disable 2 Transmit disable register 193 PMD_transmit_disable 2
Transmit disable 1 Transmit disable register 19.2 PMD_transmit_disable 1
Transmit disable 0 Transmit disable register 191 PMD_transmit_disable 0

Table 54—4—MDIO/PMD status variable mapping

. PMA/PMD register Register/ bit .
MDIO statusvariable name number PMD statusvariable

Local fault Status register 1 117 PMD_fault

Transmit fault Status register 2 1811 PMD_transmit_fault

Receive fault Status register 2 1.8.10 PMD_receive fault

Global PMD signal detect | Receive signal detect 1.10.0 Global_PMD_signal_detect
register

PMD signal detect 3 Receive signa detect 1.10.4 PMD_signal_detect 3
register

PMD signal detect 2 Receive signa detect 1.10.3 PMD_signal_detect_2
register

PMD signal detect 1 Receive signd detect 1.10.2 PMD_signal_detect_1
register

PMD signal detect O Receive signa detect 1.10.1 PMD_signal_detect 0
register
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54.6 PMD functional specifications

The 10GBASE-CX4 PMD performs the Transmit and Receive functions which convey data between the
PMD service interface and the MDI plus various management functions if the optional MDIO is
implemented.

54.6.1 PMD block diagram

The PMD block diagram is shown in Figure 54-2. For purposes of system conformance, the PMD sublayer
is standardized at the points described in this subclause. The electrical transmit signal is defined at the output
end of the connector (TP2) at the MDI. Unless specified otherwise, all transmitter measurements and tests
defined in 54.7.3 are made at TP2. The electrical receive signal is defined at the output of the cabling con-
nector (TP3) at the MDI. Unless specified otherwise, all receiver measurements and tests defined in 54.7.4
are made at TP3.

Figure 54—-2—10GBASE-CX4 link (half link is shown)

Shielded
Jumper Cable
ZO0=100Q

\
/
\
SLnH— 10GBASE-CX4 «—— v v L ____ L — _%I >— 10GBASE-CX4 } DLn+
| Transmit ! \\ | Receive |
Network ! | ! Network
|| including con- | " | : including con- I|
SLn+ i nector AR N - - IL%I nector }— DLn-
— NSNS |
I > |
I )
I | [ |
I |\ System /' [
PMD Service ! Bulkheads : PMD Service
Interface Interface

NOTE—Jumper cable assembly shielding is attached to the system chassis via the connector shroud.

SLn+ and SLn- are the positive and negative sides of the transmit differential signal pair and DLn+ and DLn- are the
positive and negative sides of the receive differential signal pair for Lanen (n=0, 1, 2, 3)

TP1 <0:3> and TP4 <0:3> are informative reference points that may be useful to implementers for testing
components (these test points will not typically be testable in an implemented system).

54.6.2 PMD transmit function

The PMD Transmit function shall convert the four electronic bit streams requested by the PMD service
interface message PMD_UNITDATA .request (tx_bit<0:3>) into four separate electrical signal streams. The
four electrical signal streams shall then be delivered to the MDI, all according to the transmit electrical spec-
ifications in this clause. The higher output voltage of SLn+ minus SLn— (differential voltage) shall corre-
spond to tx_bit = ONE.

54.6.3 PMD receive function
The PMD Receive function shall convert the four electrical signal streams from the M DI into four electronic
bit streams for delivery to the PMD service interface using the message PMD_UNITDATA.indicate

(rx_hit<0:3>), al according to the receive electrical specificationsin this clause. The higher electrical volt-
age level in each signal stream shall correspond to arx_bit = ONE.
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The PMD shall convey the bits received from the PMD_UNITDATA .request(tx_bit<0:3>) service primitive
to the PMD service interface using the message PMD_UNITDATA. indicate(rx_bit<0:3>), where
rx_bit<0:3> = tx_bit<0:3>.

54.6.4 Global PMD signal detect function

The Global_PMD_signal_detect function shall report the state of SIGNAL_DETECT via the PMD service
interface. The SIGNAL_DETECT parameter is signaled continuously, while the PMD_SIGNAL.indicate
message is generated when a change in the value of SIGNAL_DETECT occurs.

SIGNAL_DETECT shall be a global indicator of the presence of electrical signals on al four lanes. The

PMD receiver is not required to verify whether a compliant 10GBASE-CX4 signal is being received. This
standard imposes no response time requirements on the generation of the SIGNAL_DETECT parameter.

Table 54-5—SIGNAL_DETECT value definition

Receive conditions Rege}i(vsjil?gal
For any lane; Input electrical power < TBD dBm FAIL
For dl lanes; OK
[(Input_electrical power > Receiver sensitivity (max) in OMA in Table 54-8)
(com;;AI gn[z 10GBASE-CX4 signal input)]
All other conditions Unspecified

As an unavoidable consequence of the requirements for the setting of the SIGNAL_DETECT parameter,
implementations must provide adequate margin between the input electrical power level a which the
SIGNAL_DETECT parameter is set to OK, and the inherent noise level of the PMD due to crosstalk, power
supply noise, etc.

Various implementations of the Signal Detect function are permitted by this standard, including implementa-
tions that generate the SIGNAL_DETECT parameter values in response to the amplitude of the modulation
of the electrical signal and implementations that respond to the average electrical power of the modulated
electrical signal.

54.6.5 PMD lane by lane signal detect function

Various implementations of the Signal Detect function are permitted by this standard. When the MDIO is
implemented, each PMD_signal_detect_n, where n represents the lane number in the range 0:3, value shall
be continuously set in response to the amplitude of the average electrical power of the modulated electrical
signal on its associated lane, according to the requirements of Table 54-5.

54.6.6 PMD reset function

If the MDIO interface is implemented, and if PMD_reset is asserted, the PMD shall be reset as defined in
452.1.1.1.
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54.6.7 Global PMD transmit disable function

The Global_PMD_transmit_disable function is optional and alows all of the electrical transmitters to be
disabled.

a) WhenaGlobal PMD_transmit_disable variableis set to ONE, this function shall turn off all of the
electrical transmitters so that the each transmitter meets the requirements of the Absolute output volt-
age limitsin Table 54—7.

b) If aPMD_fault is detected, then the PMD may set the Global PMD _transmit_disable to ONE, turn-
ing off the electrical transmitter in each lane.

54.6.8 PMD lane by lane transmit disable function

The PMD_transmit_disable function is optional and allows the electrical transmitters in each lane to be
selectively disabled.

a) When aPMD_transmit_disable n variable is set to ONE, this function shall turn off the electrical
transmitter associated with that variable so that the transmitter meets the requirements of the Abso-
lute output voltage limits in Table 54—7.

b) If aPMD_fault is detected, then the PMD may set each PMD_transmit_disable_n to ONE, turning
off the electrical transmitter in each lane.

If the optional PMD_lane by lane transmit_disable function is not implemented in MDIO, an alternative
method shall be provided to independently disable each transmit lane.

54.6.9 PMD fault function

If the MDIO isimplemented, and the PMD has detected alocal fault on any of the transmit or receive paths,
the PMD shall set PMD_fault to ONE.

54.6.10 PMD transmit fault function (optional)

If the MDIO isimplemented, and the PMD has detected alocal fault on any transmit lane, the PMD shall set
the PMD_transmit_fault variable to ONE.

54.6.11 PMD receive fault function (optional)

If the MDIO isimplemented, and the PMD has detected alocal fault on any receive lane, the PMD shall set
the PMD_receive fault variable to ONE.

54.7 PMD to MDI Electrical specifications for 10GBASE-CX4

54.7.1 Signal levels

The 10GBASE-CX4 MDI isalow swing AC coupled differential interface. AC coupling allows for interop-
erability between components operating from different supply voltages. Low swing differential signaling
provides noise immunity and improved electromagnetic interference (EMI).

54.7.2 Signal paths

The 10GBASE-CX4 MDI signal paths are point-to-point connections. Each path corresponds to a

10GBASE-CX4 MDI lane and is comprised of two complementary signals making a balanced differential
pair. There are four differential paths in each direction for atotal of eight pairs, or sixteen connections. The
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signal paths are intended to operate up to approximately 15m over standard twinaxial cables as described in

54.7.5.

54.7.3 Driver characteristics

The 10GBASE-CX4 MDI driver characteristics are summarized in Table 54-6. The 10GBASE-CX4 MDI
Baud shall be 3.125 GBaud +100 ppm. The corresponding Baud period is nominally 320 ps.

Table 54—6—Driver characteristics

Parameter Value Units
Baud rate tolerance 3.125 GBd + 100 ppm GBd ppm
Unit interval nominal 320 ps
Differential peak amplitude
maximum 1600 mvpg
minimum 800 mvpg
Absolute output voltage limits
maximum 23 \%
minimum -04 \%
Differential output return loss minimum TBD [See Equation (54.1)] daB
Output jitter
Near-end maximums
Random jitter + 0.090 peak from the mean ul
Deterministic jitter + 0.085 peak from the mean ul
Total jitter + 0.175 peak from the mean ul

54.7.3.1 Test Fixtures

The following fixture (illustrated by Figure 54-3), or its functional equivalent, shall be used for measuring
the transmitter specifications described in 54.7.3. The transmitter uder test includes the driver, pcb traces,
any AC coupling components and the MDI connector described in 54.9.1
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Figure 54-3—Transmit Test Fixture
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54.7.3.2 Load
Theload is 100 Q + 5% differentia to 2.5 GHz for these measurements, unless otherwise noted.
54.7.3.3 Amplitude and swing

Driver differential output amplitude shall be less than 1600 mV ;.. The minimum differential peak to peak
output voltage shall be greater than 800 mV , ,. DC-referenced logic levels are not defined since the receiver
isAC coupled. Absolute driver output voltage shall be between —0.4 V and 2.3 V with respect to ground. See
Figure 54—4 for an illustration of absolute driver output voltage limits and definition of differential peak-to-
peak amplitude.

Figure 54—4—Driver output voltage limits and definitions
[SLi<P> and SLi<N> are the positive and negative sides of the
differential signal pair for Lanei (i =0, 1, 2, 3)]
23V
SLi<p> M aximum absol ute output

Minimum absol ute output

Differential peak-
to-peak amplitude

SLi<P> - SLi<N>

page 112 /130



QOWO~NOOTSWNPE

U'IU'IU'IU'lU'l-h-b-b-b-l>ﬁ-b-b-b-b00000000000000wwwNNNNNNNNNNI—‘I—‘I—‘I—‘I—‘HHHI—\H
A WNRPOOWLONO OV WNPFPOQOONOURRWNPOOONOUPRAWNREPOOONOODORM,WNE

Proposal for an initial draft of a 10GBASE-CX4 PMD January 6, 2003

54.7.3.4 Output impedance
For frequencies from 312.5 MHz to 3.125 GHz, the differential return loss of the driver shall exceed Equa-
tion 54.1. Differential return loss includes contributions from on-chip circuitry, chip packaging, and any off-
chip components related to the driver. This output impedance requirement applies to al valid output levels.
The reference impedance for differential return loss measurementsis 100 Q.
S11 =-10dB for 312.5 MHz < Freq (f) < 625 MHz, and Eq. (54.1)
—10 + 10log(f/625) dB for 625 MHz <= Freq (f) = < 3.125 GHz Eq. (54.2)

Figure 54-5—Tx differential output return loss
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54.7.3.5 Transition time

Differential transition times between 60 and 130 ps are recommended, as measured between the 20% and
80% levels. Shorter transitions may result in excessive high-frequency components and increase EMI and
crosstalk. The upper recommended limit of 130 ps correspondsto a sine wave at half the Baud rate.

54.7.3.6 Differential output template

The differential output template shall be tested using the low frequency test pattern specified in Annex
48A.2. The waveform is normalized by dividing the waveform by the peak value of the waveform. The dif-
ferential voltage waveform shall lie within the time domain template defined in Figure 54—6 and the piece-
wise linear interpolation between the points in Table 54—7. These measurements are to be made for each pair
while observing the differential signal output at the MDI using the transmitter test fixture. The waveforms
may be shifted in time as appropriate to fit within the template.
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Figure 54—6—Normalized transmit template as measured at MDI using Figure 54-3
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Table 54—7—Normalized time domain voltage template
Normalized Normalized Normalized Normalized
transmit transmit transmit transmit
Time, ps time domain time domain Time, ps time domain time domain
template, template, template, template,
upper limit lower limit upper limit lower limit
0 -0.142 -0.282 1920 0.282 0.142
320 -0.142 -0.282 1978 0.282 -0.304
378 0.304 -0.282 2078 -0.483 -1.070
478 1.070 0.483 2137 -0.930 -1.070
537 1.070 0.930 2240 -0.930 -1.070
640 1.070 0.930 2298 -0.640 -1.070
698 1.070 0.640 2398 -0.142 -0572
798 0.572 0.142 2457 -0.142 -0.282
857 0.282 0.142 3200 -0.142 -0.282
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NOTE—The ASCII for Table 54—7 is available from http://www.ieee802.org/3/publication/index.html. (NOTE: NEED
correct url)

54.7.3.7 Transmit jitter

The driver shall satisfy the near-end jitter requirements with a maximum total jitter of + 0.175 Ul peak from
the mean, a maximum deterministic component of + 0.085 Ul peak from the mean and a random component
of + 0.09 Ul peak from the mean. Note that these values assume symmetrical jitter distributions about the
mean. If adistribution is not symmetrical, its peak-to-peak total jitter value must be less than these total jitter
values to claim compliance. Jitter specificationsinclude all but 10712 of the jitter population.

54.7.4 Receiver characteristics

Receiver characteristics are summarized in Table 54-8 and detailed in the following subclauses.

Table 54—-8—Receiver characteristics

Parameter Value Units

Bit error ratio 10712 bps
Baud rate 3.125 GBd

tolerance +100 ppm
Unit interval (Ul) nominal 320 ps
Receiver coupling AC
Differentia input amplitude

sensitivity 100 mVpp

maximum 1600 mVpp
Return loss?

differential 10 dB

common mode 6 dB

3Relative to 100 Q differential and 25 Q2 common mode. See 54.7.4.5 for
input impedance details.
54.7.4.1 Bit error ratio

The receiver shall operate with a BER of better than 10~ 2inthe presence of a compliant transmit signal, as
defined in 54.7.3, and a compliant channel as defined in 54.7.5.

54.7.4.2 Baud rate tolerance

A 10GBASE-CXA4 receiver shall tollerate a baud rate of 3.125GBd +100 ppm.

54.7.4.3 AC coupling

The 10GBASE-CX4 receiver shall be AC coupled to the cable assembly to allow for maximum interopera-
bility between various 10 Gbps components. AC coupling is considered to be part of the receiver for the pur-

poses of this specification unless explicitly stated otherwise. It should be noted that there may be various
methods for AC coupling in actual implementations.
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54.7.4.4 Input signal amplitude

10GBASE-CX4 receivers shall have a minimum differential input amplitude sensitivity of 100mVpp and
accept differential input signal amplitudes produced by compliant transmitters connected without attenua-
tion to the receiver. Note that this may be larger than the 1600 mV ,, differential maximum of 54.7.3.3 due
to actual driver and receiver input impedances. The minimum input amplitude is defined by the transmit
driver, the channel and the actual receiver input impedance. Note that the transmit driver is defined using a
well controlled load impedance. The minimum signal amplitude into an actual receiver may vary from the
minimum height due to the actual receiver input impedance. Since the 10GBASE-CX4 receiver is AC cou-
pled, the absol ute voltage level swith respect to the receiver ground are dependent on the receiver implemen-
tation.

54.7.4.5 Input impedance

Receiver input impedance shall result in a differential return loss better than 10 dB and a common mode
return loss better than 6 dB from 100 MHz to 2.5 GHz. Thisincludes contributions from on-chip circuitry, the
chip package and any off-chip components related to the receiver. AC coupling components are included in
this requirement. The reference impedance for return loss measurementsis 100 Q for differentia return loss
and 25 Q for common mode return loss.

54.7.4.6 Jitter tolerance

Thetota jitter is composed of three components: deterministic jitter, random jitter, and an additional sinuso-
idal jitter. Deterministic jitter tolerance shall be at least 0.37 Ul , not including any jitter due to ISI. Ran-
dom jitter tolerance shall be at |east 0.18 Ul , ,. Tolerance to the sum of deterministic and random jitter shall
be at least 0.55 Ul ,. The 10GBASE-CX4 receivers shall tolerate an additional sinusoidal jitter with any
frequency and amplitude defined by the mask of Figure 54—6. This additional component is intended to
ensure margin for low-frequency jitter, wander, noise, crosstalk and other variable system effects. Jitter
specifications include all but 10%2 of the jitter population. Jitter tolerance test requirements are specified in
54.10.1.

Figure 54—7—Single-tone sinusoidal jitter mask
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54.8 Cable assembly characteristics
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The 10GBASE-CX4 is primarily intended as a point-to-point interface of up to approximately 15 m between
integrated circuits using controlled impedance cables. Loss and jitter budgets are presented in Table 54-8.

Table 54—-9—Informative 10GBASE-CX4 loss and jitter budget

L oss (dB) T(()ttJa}I;::)taer j ittl?ara?g(l):p)a ja?erer(ndllr;it)la%
Driver & package 0 0.35 0.18 0.17
PCB & connector TBD 0.20 0.20
Cable Assembly 194 0.20 0.20
Other® TBD 0.10 0.10
Total TBD 0.65 0.18 0.47

jtter specificationsinclude all but 10712 of the jitter population.
bAIl bounded jitter not including jitter from IS,
CIncludes such effects as crosstalk, noise, and interaction between jitter and eye height.

Table 54-10—Normative cable assembly differential characteristics

Description Value Unit
Characteristic Impedance @ TP2/TP3? 100+ 10 Q
Insertion loss at 1.5625 GHz (max.) 19.42 daB
Return loss at 1.5625 GHz (max.) TBD daB
Minimum NEXT loss @ Tr = 60 ps (max) 28 dB
Minimum MDNEXT loss @ Tr = 60 ps (max) TBD daB
Minimum FEXT loss @ Tr = 60 ps (max) 26 daB
Minimum MDFEXT loss @ Tr = 60 ps (max) TBD dB
Round-trip delay (max)b 256 BT

aThe link impedance measurement identifies the impedance mismatches present in the cable as-
sembly when terminated in its characteristic impedance. This measurement includes mated con-
nectors at both ends of the Jumper cable assembly (points TP2 and TP3). The impedance for the
jumper cable assembly, shall be recorded 4.0 ns following the reference location determined by

an open connector at TP2 and TP3.

bUsed in Clause 42. This delay is a budgetary requirement of the upper layers. It is easily met by
the jumper cable delay characteristicsin this clause.

54.8.1 Characteristic impedance

The recommended differential characteristic impedance of circuit board trace pairs and the cable assembly is

100 Q + 10% from 100 MHz to 2.5 GHz.
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54.8.2 Cable assembly insertion loss

Theinsertion loss, in dB, of each pair of the 10GBASE-CX4 cable assembly shall be:

InsertionLoss(f) < (2.25x107" - Jf) + (6.08x107° - f) + (2'0?;104) +05 Eq. (54.3)

for all frequencies from 100 MHz to 2 GHz. This includes the attenuation of the differential cabling pairs,
and the assembly connector. The cable assembly insertion loss shall not deviate by more than 10% from
equation 54.3.

Figure 54-8—Cable assembly insertion loss
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54.8.3 Cable assembly insertion loss deviation

The insertion loss, in dB, of each pair of the 10GBASE-CX4 cable assembly shall not deviate more than
10% from a best fit to an equation of the form:

InsertionLoss(f) = (a- Jff) + (b-f) + (%) +d Eq. (54.4)

54.8.4 Cable assembly return loss

Thereturn loss, in dB, of each pair of the 10GBASE-CX4 cable assembly shall be:

ReturnLoss(f) < Eq. (54.5)
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for all frequencies from 100 MHz to 2 GHz. This includes the attenuation of the differential cabling pairs,
and the assembly connector.

54.8.4.1 Multiple Disturber Near-End Crosstalk (MDNEXT)
In order to limit the crosstalk at the near end of a link segment, the differential pair-to-pair Near-End
Crosstalk (NEXT) loss between the any of the four transmit channels and any of the four recieve channelsis

specified to meet the bit error rate objective specified in 54.7.4.1. The NEXT loss between any transmit and
receive channel of alink segment shall be at |east

NEXT(f) < Eq. (54.6)

where f isthe frequency over the range of 100 MHz to 2 GHz.

Since four transmit and four recieve channels are used to transfer data between PMDs, the NEXT that is
coupled into a receive channel will be from the four transmit channels. To ensure the total NEXT coupled
into areceive channel is limited, multiple disturber NEXT loss is specified as the power sum of the individ-
ual NEXT losses.

The Power Sum loss between a receive channel and the four transmit channels shall be at least

MDNEXT(f) < Eq. (54.7)

where f is the frequency over the range of 100 MHz to 2 GHz.

NOTE—The above equations approximates the NEXT loss specification at discrete frequencies for <NOTE: put cable
reference here>.

54.8.4.2 Multiple Disturber Far-End Crosstalk (MDFEXT)
In order to limit the crosstalk at the far end of alink segment, the differential pair-to-pair Far-End Crosstalk
(FEXT) loss between any transmit channel and any of he three remaining transmit channels is specified to

meet the bit error rate objective specified in 54.7.4.1. The FEXT loss for any transmit channel of alink seg-
ment shall be at least

FEXT() < Eq. (54.8)

where f isthe frequency over the range of 100 MHz to 2 GHz.

Since four transmit channels are used to transfer data between PMDs, the FEXT that is coupled into atrans-
mit channel will be from the three remaining transmit channels. To ensure the total FEXT coupled into a
transmit channel is limited, multiple disturber FEXT loss is specified as the power sum of the individual
FEXT losses.

The Power Sum loss between atransmit channel and the three remaining transmit channel shall be at |east
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MDFEXT(f) < Eq. (54.9)

where f is the frequency over the range of 100 MHz to 2 GHz.

NOTE—The above equations approximates the FEXT loss specification at discrete frequencies for <NOTE: put cable
reference here>.

54.8.5 Shielding

The cable assembly shall provide class 2 or better shielding in accordance with |EC 61196-1.

54.9 MDI specification

This sub-clause defines the Media Dependent Interface (MDI). The 10GBASE-CX4 PMD of 54.7 is coupled
to the cable assembly of 54.8 by the media dependent interface (MDI).

54.9.1 MDI connectors

Connectors meeting the requirements of 54.9.1 shall be used as the mechanical interface between the PMD
of 54.7 and the jumper cable assembly of 54.8. The plug connector shall be used on the jumper cable assem-
bly and the receptacle on the PHY.

54.9.1.1 Connector specification

The connector for the cable assemblies shall be the <NOTE: short description here> with the mechanical
mating interface defined by IEC <NOTE: IEC reference number here?>, having pinouts matching those in
Table 54-2, and the signal quality and electrical requirements of 54.7 and 54.8.

Figure 54—-9—Plug bird without slot

7 m -
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Figure 54-10—Jack bird without slot

Ilr R | h _L-\'\‘
| M

54.9.2 Crossover function

January 6, 2003

The default jumper cable assembly shall be wired in a crossover fashion as shown in Figure 54-13, with
each of the four pairs being attached to the transmitter contacts at one end and the receiver contacts at the

other end.

Figure 54-13—Cable wiring

DLn+ DLn+
DLn- DLn—
SLn+ SLn+
SLn- SLn-
Shied < — — — — — — — — —> Shield
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54.10 Electrical measurement requirements
54.10.1 Jitter test requirements

For the purpose of jitter measurement, the effect of a single-pole high pass filter with a 3 dB point at 1.875
MHz is applied to the jitter. The data pattern for jitter measurements is the CJPAT pattern defined in Annex
48A. All four lanes of the 10GBA SE-CX4 transciever are active in both directions, and opposite ends of the
link use asynchronous clocks. Jitter is measured with AC coupling and at 0 volts differential . Jitter measure-
ment for the transmitter (or for calibration of a jitter tolerance setup) shall be performed with a test proce-
dure resulting in a BER bathtub curve such as that described in Annex 48B.

54.10.1.1 Transmit jitter
Transmit jitter is measured at the MDI output when terminated into the load specified in 54.7.3.2.
54.10.1.2 Jitter tolerance

Jitter tolerance is measured at the receiver using ajitter tolerance test signal. This signal is obtained by first
producing the required sum of deterministic and random jitter defined in 54.7.4.6 and then adjusting the sig-
nal amplitude until the data eye contacts the 6 points of the driver'stemplate shown in Figure 54-8 and Table
54-10. Note that for this to occur, the test signal must have vertical waveform symmetry about the average
value and have horizontal symmetry (including jitter) about the mean of the zero crossing. If these
symmetries are not achieved, then some portions of the test signal will encroach into the template and pro-
vide overstress of the receiver, and/or some points of the template may not be contacted, resulting in under-
stress of the receiver. Eye template measurement requirements are given in 54.8.2. Random jitter is
calibrated using a high pass filter with a low-frequency corner of 20 MHz and 20 dB/decade rolloff below
this. The required sinusoidal jitter specified in 54.7.4.6 is then added to the signal and the far-end load is
replaced by the receiver being tested.

54.11 Environmental specifications

All equipment subject to this clause shall conform to the requirements of 14.7 and applicable sections of
ISO/IEC 11801: 1995.

54.12 Protocol Implementation Conformance Statement (PICS) proforma for Clause
54., Physical Medium Dependent (PMD) sublayer and baseband medium, type
10GBASE-CXx4!

54.12.1 Introduction

The supplier of a protocol implementation that is claimed to conform to |IEEE Std 802.33j-2003, Physical
Medium Dependent (PMD) sublayer and baseband medium, type 10GBASE-CX4, shall complete the fol-
lowing Protocol Implementation Conformance Statement (PICS) proforma. A detailed description of the
symbols used in the PICS proforma, along with instructions for completing the PICS proforma, can be found
in Clause 21.

1Copyright release for PICS proformas. Users of this standard may freely reproduce the PICS proforma in this annex so that it can be
used for itsintended purpose and may further publish the completed PICS.
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54.12.2 Identification

54.12.2.1 Implementation identification

January 6, 2003

Supplier?

Contact point for enquiries about the PICS!

Implementation Name(s) and Version(s)1-3

Other information necessary for full identification—e.g.,
name(s) and version(s) for machines and/or operating
systems; System Name(s)?

NOTES
1—Required for all implementations.

(e.g., Type, Series, Model).

2—May be completed as appropriate in meeting the requirements for the identification.
3—The terms Name and Version should be interpreted appropriately to correspond with a supplier’s terminology

54.12.2.2 Protocol summary

Identification of protocol standard

IEEE Std 802.35j-2003, Clause 54., Physical Medium
Dependent (PMD) sublayer and baseband medium, type
10GBASE-CX4

Identification of amendments and corrigenda to this
PICS proformathat have been completed as part of this
PICS

Have any Exception items been required? No[ ]

Yes[]

(See Clause 21; the answer Yes means that the implementation does not conform to |EEE Std 802.3ae-2002.)

Date of Statement
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54.12.3 Major capabilities/options

January 6, 2003

Item Feature Subclause Value/Comment Satus Support
LX4 10GBASE-CX4 PMD 54.1 o/1 Yes[ ]
No []
TP1 Standardized reference point 54.6.1 This point may be made avail- (0] Yes[]
TP1 exposed and available for ablefor use by implementersto No []
testing certify component
conformance
TP4 Standardized reference point 54.6.1 This point may be made avail- (0] es[]
TP4 exposed and available for ablefor use by implementersto No []
testing certify component
conformance
DC Delay constraints 54.4 Device conforms to delay M Yes[]
constraints
*MD MDIO capability 545 Registers and interface (0] es[]
supported No []

page 124/ 130




QOWO~NOOTSWNPE

U'IU'IU'IU'lU'l-h-b-b-b-l>ﬁ-b-b-b-bOO000000000000wwwl\)l\)l\)Nl\)l\)l\)l\)NNl—‘l—‘l—‘l—‘l—‘l—‘l—‘l—‘l—\l—‘
A WNRPOOWLONO OV WNPFPOQOONOURRWNPOOONOUPRAWNREPOOONOODORM,WNE

Proposal for an initial draft of a 10GBASE-CX4 PMD

54.12.4 PICS proforma tables for 10GBASE-CX4 and baseband medium

54.12.4.1 PMD Functional specifications

January 6, 2003

Sub

Item Feature clause Value/Comment Satus Support
FN1 Integration with 10GBA SE-X 54.1 M Yes[]
PCSand PMA and management
functions
FN2 Transmit function 54.6.2 Convey hits requested by M Yes[]
PMD_UNITDATA .request() to
the MDI
FN3 delivery to the MDI 54.6.2 Supplies electrical signal M Yes[]
streams for delivery to the MDI
FN4 Mapping between electrical sig- | 54.6.2 Higher electrical power isa M Yes[]
nal and logical signal for trans- one
mitter
FN5 Receive function 54.6.3 Convey hitsreceived from the M Yes[]
MDI to PMD_UNITDATA.indi-
cate(rx_bit<0:3>)
FN6 Conversion of four eectrica 54.6.3 Convertsthe four electrical sig- M Yes[]
signalsto four electrical signals nal streamsinto four electrical
bit streams for delivery to the
PMD service
FN7 Mapping between electrical sig- 54.6.3 Higher electrical power isa M Yes[]
nal and logical signal for one
receiver
FN8 Receive function behavior 54.6.3 Conveys hits from PMD service M Yes[]
primitive to the PMD service
interface
FN9 Global Signa Detect function 54.6.4 Report to the PMD service inter- M Yes[]
face the message
PMD_SIGNAL.indi-
cate(SIGNAL_DETECT)
FN10 Global Signa Detect behavior 54.6.4 SIGNAL_DETECT isaglobal M Yes[]
indicator of the presence of elec-
trical signalson all four lanes
FN11 Lane-by-Lane Signal Detect 54.6.5 Sets PMD_signal_detect_n val- MD:O Yes[]
function ues on alane-by-lane basis per No []
requirements of Table 54-5 N/AT]
FN12 PMD_reset function 54.6.6 Resets the PMD sublayer MD:O Yes[]
No []
N/AT]
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54.12.4.2 PMD to MDI electrical specifications for 10GBASE-CX4

January 6, 2003

Item Feature Subclause Value/Comment Satus | Support
PMS1 XAUI laneto MDI lane assign- | 54.3 Device supports connector pin M Yes[]
ment gnmentsin Table 54-2 N/AT]
PMS2 Transmitter meets specifica 54.7.3 Per measurement techniquesin M Yes[]
tionsin Table 546 54.10 N/AT]
PMS3 Receiver meets specifications 54.7.4 Per measurement techniquesin M Yes[]
in Table 54-8 54.10 N/A ]
54.12.4.3 Management functions
Item Feature Subclause Value/Comment Satus Support
MR1 Management register set 545 MD:M Yes[]
N/A T[]
MR2 Global transmit disable 54.6.7 Disables dl of the electrical MD:O Yes[]
function transmitters with the No []
Global_PMD_transmit_disable N/AT]
variable
MR3 PMD_lane by lane_transmit_ | 54.6.8 Disablesthe electrical trans- MD:O Yes[]
disable function mitter on the lane associated No []
with the N/A T[]
PMD_transmit_disable n
varigble
MR4 PMD_lane by_lane_transmit_ | 54.6.8 Disables each electrical trans- (0] Yes[]
disable mitter independently if FN12 = No[]
NO
MR5 PMD_fault function 54.6.9 Sets PMD_fault to alogical 1 MD:O Yes[]
if any local fault is detected No []
N/A T[]
MR6 PMD_transmit_fault function 54.6.10 Sets PMD_transmit_fault_nto MD:O Yes[]
alogica 1if aloca faultis No []
detected on the transmit path x N/A T[]
MR7 PMD_receive fault function 54.6.11 SetsPMD_receive fault_xtoa MD:O Yes[]
logical 1if alocal faultis No[]
detected on the receive path x N/AT]
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54.12.4.4 Jitter specifications

January 6, 2003

Item Feature Subclause Value/Comment Satus | Support
| Js1 Transmit jitter 54.10 Meet BER “bathtub curve” M Yes[]

specifications

Js2 Channel transmit jitter 538.1.1 As described in steps @) M Yes[]
through ¢) in 53.8.1.1

Js4 Receivejitter 53.8.2 BER less than 10712 M Yes[]

JS5 Receive jitter 53.8.2.1 Meets requirements of the Yes[]
receiver input jitter mask

JS6 Receive jitter 53.8.2.1 Uniform spectral content over M Yes[]
the measurement frequency
range of 18.75kHz to 1.5GHz

Js7 Receive jitter 53.8.2.1 Using aClock Recovery Unit Yes[]

Js8 Receive jitter 53.8.2.1 Using alow-frequency corner Yes[]
of lessthan or equal to
1.875MHz and a slope of
20dB/decade

JS9 Receive jitter 53.8.2.1 Using fourth-order Bessel- M Yes[]
Thomson filter

JS10 Receive jitter 53.8.2.2 M eets the requirements of M Yes[]
Table 53-11

Js11 Receive jitter 53.8.2.2 Sinusoidal jitter added to the M Yes[]
test signal in compliance with
53.8.2.1
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54.12.4.5 electrical measurement requirements
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Item Feature Subclause Value/Comment Satus | Support
oM1 Length of patch cord used for 53.9 2to5m M Yes[]
measurements
OomM2 Wavelength ranges 53.9.1 Wavelengthsfall within ranges M Yes[]
specified inTable 53-5, and
under modulated conditions
using valid 10GBASE-X
signals
OM3 electrical power measurements | 53.9.2 Per TIA/EIA-455-95 Yes[]
omM4 Source spectral window 53.9.3 Individually measured per test Yes[]
measurements setup in Figure 537, with all
other channels below —30 dBm
OM5 Source spectral window 53.9.3 Under modulated conditions M Yes[]
measurements using valid 10GBASE-X
signals
OM6 Extinction ratio measurements | 53.9.4 Per ANSI/TIA/EIA-526-4A Yes[]
omM7 OMA measurements 53.9.5 Each channdl tested individu- M Yes[]
ally per methodology defined
in52.9.5
OoM8 RIN;,OMA 53.9.6 Each channel tested individu- Yes[]
ally per methodology defined
in52.9.6
oM9 Transmit eye 53.9.7 Per ANSI/TIA/EIA-526-4A M Yes[ ]
(OFSTP-4)
OM10 | Transmit eye mask measure- 53.9.7 Using fourth-order Bessel- M Yes[]
ment conditions Thomson filter
OM11 | Transmit eye mask measure- 53.9.7 Using aClock Recovery Unit M Yes[]
ment conditions to trigger the scope
OM12 | Transmit eye mask measure- 53.9.7 Using alow-frequency corner M Yes[]
ment conditions of lessthan or equal to
1.875MHz and a slope of
20dB/decade
OM13 | Transmit riseffall characteris- 53.9.8 Waveforms conform to mask M Yes[]
tics conditions in Figure 53-8, measured from
20% to 80%, using a patch
cord
OM14 | Transmit riseffall characteris- 53.9.8 Removed mask conforming fil- M Yes[]
tics conditions ter mathematically
OM15 | Transmit rise/fall characteris- 53.9.8 Mask filters use a fourth-order M Yes[]
tics conditions Bessel-Thomson filter
OM16 | Receive sensitivity measure- 53.9.9 Using conformancetest at TP3 M Yes[ ]
ment conditions and meeting conditions speci-
fied in Table 53-8
OM17 | Transmit jitter conformance 53.9.10.1 Using afourth-order Bessel- M Yes[ ]

measurement conditions

Thomson filter for single-mode
fiber
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Item Feature Subclause Value/Comment Satus | Support
OM18 | Transmit jitter conformance 53.9.10.1 Using afourth-order Bessel- M Yes[]
measurement conditions Thomson filter followed by a
transversal filter with 2 equal
amplitude paths with a differ-
ential delay of 157ps for multi-
mode fiber
OM19 | Transmit jitter conformance 53.9.10.1 Using alow-frequency corner M Yes[]
measurement conditions of lessthan or equal to
1.875MHz and a slope of
20dB/decade
OM20 | Transmit jitter conformance 53.9.10.1 Measured at the average value M Yes[]
measurement conditions of the overall waveform
OM21 | Transmit jitter conformance 53.9.10.1 Asynchronous data flowing in M Yes[]
measurement conditions all four electrical receiver
channels
OM22 | Transmit jitter conformance 53.9.10.2 Meets requirements listed in M Yes[]
measurement conditions Table 53-12
OM23 | Transmit jitter conformance 53.9.10.2 For single-mode fiber; compli- M Yes[]
measurement conditions ant with dispersion at least as
negative as the “minimum dis-
persion” and at least aspositive
as the “maximum dispersion”
OM24 | Transmit jitter conformance 53.9.10.2 Achieved using ITU-T G652 M Yes[]
measurement conditions fiber
OM25 | Transmit jitter conformance 53.9.10.2 Using the linear regime of the M Yes[]
measurement conditions single-mode fiber
OM26 | Transmit jitter conformance 53.9.10.2 Provide an electrical back M Yes[]
measurement conditions reflection specified in Table
53-7
OM27 | Transmit jitter conformance 53.9.10.2 Back reflection adjusted to cre- M Yes[]
measurement conditions ate the greatest RIN
OM28 | Transmit jitter conformance 53.9.10.2 For multimode fiber, back M Yes[]
measurement conditions reflection set to —12dB
OM29 | Transmit jitter conformance 53.9.10.3 Using alow-frequency corner M Yes[]
measurement conditions of lessthan or equal to
1.875MHz and a dope of
20dB/decade
OM30 | Receiver sensitivity 53.9.11 Meet the specificationsin M Yes[ ]
Table 53-8
OomM31 Stressed receiver conformance | 53.9.12 Asynchronous dataflowing out M Yes[]
conditions of the electrical transmitter of
the system under test
OM32 | Stressed receiver conformance | 53.9.12 Datais consistent with normal M Yes[ ]
conditions signal properties and content
OomM33 Stressed receiver conformance | 53.9.12.1 Using a Clock Recovery Unit M Yes[]
conditions meeting the requirements of
53.8.2.1
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Item Feature Subclause Value/Comment Satus | Support
OM34 | Stressed receiver conformance | 53.9.12.1 Calibrated at the average value M Yes[]
conditions of the overall electrical wave-
form
OM35 | Stressed receiver conformance | 53.9.12.3 Using aClock Recovery Unit M Yes[]
conditions meeting the requirements of
53.8.2.1
OM36 | Receiver 3dB electrical upper 53.9.13 Performed on each channel M Yes[]
cutoff frequency independently using alaser
source with its output wave-
length within the specified
wavelength range of the chan-
nel to be tested
OoM37 Receiver 3dB electrical upper 53.9.13 As described in steps a) M Yes[]
cutoff frequency through e) of 53.9.13
OM38 | Compliancetest signa at TP3 53.9.14 M eets the requirements of M Yes[]
Figure 53-12
OM39 Compliance test signal at TP3 53.9.14 DJeye closure no less than M Yes[]
14ps
OM40 Compliancetest signa at TP3 53.9.14 Vertical eye-closure penalty M Yes[]
meets requirements of Table N/AT]
53-8
OoM41 Compliance test signal at TP3 53.9.14 Bandwidth of photodetector > M Yes[]
2.34GHz, and couple through
fourth-order Bessel-Thomson
filter
OoM42 Receiver WDM conformance 53.9.15 Asdescribed in steps @) M Yes[]
conditions through f) of 53.9.15
OM43 | Genera safety 53.10.1 Conform to |EC-60950: 1991 M Yes[]
OM44 Laser safety 53.10.2 Class1 Yes[]
OM45 Compliance with al require- 53.11 Yes[]
ments over the life of the
product
OM46 Compliance with applicable 53.11.1 M Yes[]
local and national codesfor the
limitation of electromagnetic
interference
54.12.4.6 Characteristics of the fiber optic cabling
Item Feature Subclause Value/Comment Satus Support
LIl Fiber optic cabling 53.13 Meets specificationsin Table INSM Yes[]
53-13 N/A T[]
LI4 MDI 53.14.3 IEC 61753-1-1 and IEC M Yes[ ]

61753-3-2
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