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Abstract: This specification defines the operational requirenents for SFP (Snal
Fornfactor Pluggable) transceiver rate and application select functionality.
Docurents | NF-8074 and SFF-8472 reference RateSelect as a two state (rate high and
rate I ow) optional hardware and/or software input to an SFP transcei ver. RateSel ect,
as conceived in these two docunents, allows two distinct performance regi nes by
controlling the receiver bandwi dth. In order to provide support for multiple rates
(>2) beyond receiver bandwi dth selection and to have the flexibility in a single
device to support multiple applications, this docunent describes a new Ext ended

Rat eSel ect and a new generalized approach, named ApplicationSelect for multiple
application selection capability for SFP transceivers via a conbination of hardware
and/or 2-wire software interfaces. If inplenented, SFPs are intended to standardize
their response to Extended RateSel ect and Applicati onSel ect by setting perfornmance
characteristics to conply with the requirenents as defined in this docunent.

This specification provides a conmon specification for systems manufacturers, system
integrators, and suppliers of serial conmunication nodules. This is an interna
wor ki ng specification of the SFF Committee, an industry ad hoc group

This specification is nade available for public review, and witten comments are

solicited fromreaders. Comments received by the menbers will be considered for
inclusion in future revisions of this specification

Support: This specification is supported by the identified nenber conpanies of the
SFF Commi tt ee.
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The user's attention is called to the possibility that inplenmentation to this
Specification may require use of an invention covered by patent rights. By
distribution of this Specification, no position is taken with respect to the
validity of this claimor of any patent rights in connection therewith. Menbers of
the SFF Committee which advise that a patent exists are required to provide a
statenment of willingness to grant a |license under these rights on reasonabl e and
non-discrimnatory ternms and conditions to applicants desiring to obtain such a

i cense.
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If you are not a nmenber of the SFF Conmittee, but you are interested in
participating, the follow ng principles have been reprinted here for your
i nformation.

PRINCIPLES OF THE SFF COMMITTEE

The SFF Committee is an ad hoc group forned to address storage industry needs in a
pronmpt manner. \VWen forned in 1990, the original goals were limted to defining de
facto nechani cal envel opes wi thin which disk drives can be developed to fit conpact
conmput er and other small products.

Adopting a conmon industry size sinplifies the integration of small drives (2 1/2"
or less) into such systens. Board-board connectors carrying power and signals, and
their position relative to the envelope are critical paraneters in a product that
has no cables to provide packaging |l eeway for the integrator

In Novenber 1992, the SFF Committee objectives were broadened to enconpass ot her
areas which needed simlar attention, such as pin-outs for interface applications,
and formfactor issues on larger disk drives. SFF is a forumfor resolving industry
i ssues that are either not addressed by the standards process or need an i mediate
sol uti on.

Specifications created by the SFF Conmittee are expected to be submitted to bodies
such as EIA (Electronic Industries Association) or an ASC (Accredited Standards
Committee). They nmay be accepted for separate standards, or incorporated into other
standards activities.

The principles of operation for the SFF Conmttee are not unlike those of an
accredited standards committee. There are 3 levels of participation

- Attending the neetings is open to all, but taking part in discussions is
l[imted to menber conpanies, or those invited by nenber conpanies

- The minutes and copies of material which are discussed during neetings
are distributed only to those who sign up to receive docunentation

- The individuals who represent nenber conpanies of the SFF Committee
recei ve docunentation and vote on issues that arise. Votes are not taken
during neetings, only guidance on directions. Al voting is by letter
bal | ot, which ensures all nenbers an equal opportunity to be heard.

Material presented at SFF Conmttee neetings becones public domain. There are no
restrictions on the open mailing of material presented at committee neetings. In
order to reduce disagreenents and m sunderstandi ngs, copies nmust be provided for al
agenda itens that are discussed. Copies of the material presented, or revisions if
conmpleted in time, are included in the docunentation mailings.

The sites for SFF Committee neetings rotate based on whi ch nmenber conpanies
vol unteer to host the meetings. Meetings have typically been held during the ASC T10
weeks.

The funds received fromthe annual nenbership fees are placed in escrow, and are
used to reinburse ENDL for the services to manage the SFF Conmittee.

SFP Rate and Application Sel ection Page 3
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If you are not receiving the docunentation of SFF Comrittee activities or are
interested in beconm ng a nenber, the follow ng signup information is reprinted here
for your information.

Menber shi p i ncludes voting privil eges on SFF Specs under devel oprent.

CD Access El ectroni c docunentation contains:
- Mnutes for the year-to-date plus all of |ast year
- Email traffic for the year-to-date plus all of last year
- The current revision of all the SFF Specifications, as well as any
previous revisions distributed during the current year.

Meeti ng docunentati on contai ns:
- Mnutes for the current neeting cycle.
- Copies of Specifications revised during the current neeting cycle.

Each el ectronic mailing obsoletes the previous mailing of that year e.g. July
repl aces May. To build a conplete set of archives of all SFF docunentati on,
retain the |last SFF CD Access mailing of each year.

Nane: Title:
Conpany:
Addr ess:
Phone: Fax:
Emai | :

Pl ease register me with the SFF Conmittee for one year.

Vot i ng Menbership w El ectroni c docunent ati on $ 2,160
Vot i ng Menbershi p w Meeting docunentation $ 1,800
Non-voting Qobserver w El ectroni c docunentati on $ 660 U.S.
$ 760 Overseas
Non-voti ng Qobserver w Meeting docunentation $ 300 U. S
$ 400 Overseas
Check Payable to SFF Conmttee for $ i s Encl osed
Pl ease invoice ne for $ on PO #:
MC/ Vi sal AmX Expi res
SFF Conmittee 408- 867- 6630
14426 Bl ack Wal nut ¢ 408- 867- 2115Fx
Saratoga CA 95070 endl com@cm org
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Foreword

VWhen 2 1/2" dianmeter disk drives were introduced, there was no conmonality on
external dinmensions e.g. physical size, nounting | ocations, connector type,
connector |ocation, between vendors.

The first use of these disk drives was in specific applications such as |aptop
portable computers in which space was at a premiumand tine to market with the

| at est machi ne was an inportant factor. Systemintegrators worked individually with
vendors to devel op the packaging. The result was wi de diversity, and with space
bei ng such a maj or consideration in packaging, it was not possible to replace one
vendor's drive with a conpetitive product.

The desire to reduce disk drive sizes to even smaller dinmensions such as 1.8" and
1.3" made it likely that devices would beconme even nore constrained in di nensions
because of a possibility that such small devices could be inserted into a socket,
not unlike the nethod of retaining sem conductor devices.

The problens faced by integrators, device suppliers, and conponent suppliers led to
the formation of an industry ad hoc group to address the marketing and engi neering
consi derations of the emergi ng new technology in disk drives. After two infornal

gat herings on the subject in the sumrer of 1990, the SFF Conmittee held its first
nmeeting in August.

During the devel opnent of the formfactor definitions, other activities were
suggest ed because participants in the SFF Comm ttee faced probl ens other than the
physical formfactors of disk drives. In Novenber 1992, the nmenbers approved an
expansion in charter to address any issues of general interest and concern to the
storage industry. The SFF Committee becane a forumfor resolving industry issues
that are either not addressed by the standards process or need an i medi ate

sol uti on.

At the same time, the principle was adopted of restricting the scope of an SFF
project to a narrow area, so that the majority of specifications would be snmall and
the projects could be conpleted in a rapid tinefrane. If proposals are nade by a
nunber of contributors, the participating nmenbers select the best concepts and uses
themto devel op specifications which address specific issues in energing storage
mar ket s.

Those conpani es whi ch have agreed to support a specification are identified in the
first pages of each SFF Specification. Industry consensus is not an essenti al

requi renent to publish an SFF Specification because it is recognized that in an
energi ng product area, there is roomfor nore than one approach. By making the
docunent ati on on conpeting proposals available, an integrator can exam ne the
alternatives avail abl e and select the product that is felt to be npbst suitable.

Suggestions for inprovenent of this specification will be wel come. They should be
sent to the SFF Comm ttee, 14426 Bl ack Wal nut C, Saratoga, CA 95070

The devel opnent work on this specification was done by the SFF Committee, an

i ndustry group. The nenbership of the commttee since its formation in 1990 has
i ncluded a m x of conpanies which are | eaders across the industry.

SFP Rate and Application Sel ection Page 5
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SFF Committee

SFP Rate and Application Selection

1.0 Scope

Thi s specification defines the operational requirenents for SFP (Snall Fornfactor
Pl uggabl e) transceiver rate and application select functionality.

I NF- 8074 and SFF-8472 reference RateSelect as a two state (rate high and rate | ow)
optional hardware and/or software input to an SFP transceiver. RateSelect, as
concei ved in these two docunents, allows two distinct performance regi mes by
controlling the receiver bandwi dth. In order to provide support for multiple rates
(>2) beyond receiver bandwi dth selection and to have the flexibility in a single
device to support multiple applications, this specification describes a new Extended
Rat eSel ect and a new generalized approach, named ApplicationSelect for multiple
application selection capability for SFP transceivers via a conbination of hardware
and/or 2-wire software interfaces. If inplenented, SFPs are intended to standardize
their response to Extended RateSel ect and ApplicationSel ect by setting perfornmance
characteristics to conply with the requirenments as defined in this specification

1.1 Description of Clauses

Cl ause 1 contains the Scope and Purpose.

Cl ause 2 contains Referenced and Rel ated Standards and SFF Specificati ons.
Clause 3 contains the Introduction to SFF-8079.

Clause 4 defines the details of Part 1 of SFF-8079, Extended RateSel ect.
Clause 5 defines the details of Part 2 of SFF-8079, ApplicationSelect.

Cl ause 6 provides additional inportant notes.

2.0 References

The SFF Committee activities support the requirenents of the storage industry, and
it is involved with several standards.

2.1 Industry Documents

The following interface standards may be relevant to this specification

- INCI TS 230-1994 FC-PH Fibre Channel Physical Interface

- INCI TS 297-1997 FC- PH 2 Fi bre Channel Physical Interface

- INCI TS 352-2002 FC- PI Fi bre Channel Physical Interface

- INCI TS 339-2000 Very Long Length Single Mbde Optical Variant (SMLL-V)

- INCI TS 364-200x Fi bre Channel -10 G gabit (10G-C)

- INCI TS Project 1506-D Fi bre Channel Physical Interfaces - 2 (FC PI-2)

- INCI TS Project 1625-D Fi bre Channel Physical Interfaces - 3 (FC PI-3)

- INCI TS Project Fi bre Channel Physical Interfaces - 4 (FC PI-4)

- | EEE-802. 3 Edition 2002 Et her net Specification

- Tel cordia GR 253- CORE Synchronous Optical Network (SONET) Transport Systens

- ITUT G691 Transm ssion Systens/Media, Digital Systens/Networks
2.2 Key SFF Documents

- I NF-8074 SFP (Smal | Fornfactor Pluggable) Transceiver

- SFF-8472 Digital D agnostic Mnitoring Interface for Optical Transceivers

- SFF-8089 SFP Rate and Applicati on Codes

2.3 SFF Specifications

There are several projects active within the SFF Committee. At the date of printing
speci fication nunbers had been assigned to the follow ng projects. The status of
Specifications is dependent on conmittee activities.

SFP Rate and Application Sel ection Page 7



Publ i shed SFF- 8079 Rev 1.7

F = Forwar ded The specification has been approved by the nenbers for
forwarding to a formal standards body.

P = Publ i shed The specification has been balloted by nmenbers and is
avai | abl e as a published SFF Specification

A = Approved The specification has been approved by ballot of the
menbers and is in preparation as an SFF Specification

C = Cancel ed The project was cancel ed, and no Specification was
Publ i shed.

D = Devel opment The specification is under devel opment at SFF.

E = Expired The specification has been published, and the nmenbers
vot ed agai nst re-publishing when it canme up for review

a = archive Used as a suffix to indicate an SFF Specification which

has been Archived. This specification will always be
available at the ftp site and new devel opnent effort
in the subject area shall be done under a new numnber.

e = electronic Used as a suffix to indicate an SFF Specification which
has Expired but is still available in electronic form
from SFF e.g. a specification has been incorporated
into a draft or published standard which is only
avai l abl e in hard copy.

i = Information The specification has no SFF project activity in
progress, but it defines features in devel oping industry
standards. The docunent was provided by a conpany,
editor of an accredited standard in devel opnent, or an
individual. It is provided for broad review (conments
to the author are encouraged). As the copyright on such
docunents is retained by the author, the INF or "i'
speci fications cannot be freely copied for distribution

s = submtted The docunent is a proposal to the nenbers for
consi deration to become an SFF Speci fication.

Spec # Rev List of Specifications as of February 2, 2005

SFF- 8000 SFF Committee I nformation

I NF-8001i E  44-pin ATA (AT Attachnment) Pinouts for SFF Drives
I NF-8002i E  68-pin ATA (AT Attachnent) for SFF Drives
SFF- 8003 E SCSI Pinouts for SFF Drives

SFF- 8004 E Smal | Form Factor 2.5" Drives

SFF- 8005 E Smal | Form Factor 1.8" Drives

SFF- 8006 E Smal | Form Factor 1.3" Drives

SFF- 8007 E 2mm Connector Al ternatives

SFF- 8008 E 68-pin Enbedded Interface for SFF Drives
SFF-8009 4.1 Unitized Connector for Cabled Drives

SFF- 8010 E Smal | Form Factor 15nm 1.8" Drives

I NF-8011i E  ATA Tim ng Extensions for Local Bus

SFF-8012 3.0 4-Pin Power Connector D mensions

SFF- 8013 E ATA Downl oad M crocode Command

SFF- 8014 C Uniti zed Connector for Rack Mounted Drives
SFF- 8015 E SCA Connector for Rack Mbunted SFF SCSI Drives
SFF- 8016 C Smal | Form Factor 10nm 2.5" Drives

SFF- 8017 E SCSI Wring Rules for Mxed Cable Plants
SFF- 8018 E ATA Low Power Mbdes

SFF- 8019 E Identify Drive Data for ATA Disks up to 8 GB
| NF-8020i E ATA Packet Interface for CD ROV

SFF-8025 0.7 SFF Committee Specification Categories

| NF-8028i E - Brrata to SFF-8020 Rev 2.5

SFF- 8029 E - Brrata to SFF-8020 Rev 1.2

SFF-8030 2.0 SFF Committee Charter
SFF- 8031 Naned Representatives of SFF Conmittee Menbers
SFF-8032 1.6 SFF Committee Principles of Operation
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I NF- 8033i
| NF- 8034
I NF- 8035i
I NF- 8036i
I NF- 8037i
I NF- 8038i
I NF- 8039i

SFF- 8040
SFF- 8041
SFF- 8042
SFF- 8043
SFF- 8045
SFF- 8046
SFF- 8047
SFF- 8048
SFF- 8049

I NF- 8050i
| NF- 8051i
I NF- 8052i
SFF- 8053
SFF- 8054
I NF- 8055i
SFF- 8056
SFF- 8057
SFF- 8058
SFF- 8059

SFF- 8060
SFF- 8061
SFF- 8062
SFF- 8064
SFF- 8065
SFF- 8066
SFF- 8067
| NF- 8068i
SFF- 8069

I NF- 8070i
SFF- 8072
SFF- 8073
| NF- 8074i
SFF- 8075
SFF- 8076
I NF- 8077i
SFF- 8078
SFF- 8079
SFF- 8080
SFF- 8082
SFF- 8084
SFF- 8085
SFF- 8086
SFF- 8087
SFF- 8088
SFF- 8089
I NF- 8090i

SFF- 8101
SFF- 8110
SFF- 8111
SFF- 8122
SFF- 8120
SFF- 8123
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| mproved ATA Timng Extensions to 16.6 MBs
H gh Speed Local Bus ATA Line Term nation |ssues
Sel f-Monitoring, Analysis & Reporting Technol ogy

ATA Signal Integrity Issues
Intel Small PCl SIG
Intel Bus Master |DE ATA Specification

Phoeni x EDD ( Enhanced Di sk Drive) Specification

25-pin Asynchronous SCSI Pi nout

SCA- 2 Connector Backend Confi gurations
VHDCl Connect or Backend Configurations
40-pin M croSCSI Pi nout

40- pin SCA-2 Connector w Parallel Selection
80- pin SCA-2 Connector for SCSI Disk Drives
40- pi n SCA-2 Connector w Serial Selection
80- pi n SCA-2 Connector w Parallel ESI

80- conduct or ATA Cabl e Assenbly

Boot abl e CD- ROM

Smal | Form Factor 3" Drives

ATA Interface for 3" Renovabl e Devices
@BIC (Ggabit Interface Converter)

Aut omation Drive Interface Connector
SMART Application Guide for ATA Interface
50- pi n 2mm Connect or

Unitized ATA 2-plus Connector

Unitized ATA 3-in-1 Connector

40- pi n ATA Connect or

SFF Committee Patent Policy

Emai | i ng drawi ngs over the SFF Refl ector

Rol i ng Cal endar of SSWGs and Pl enari es
Unshi el ded HD Cabl e/ Board Connect or System
40- pi n SCA-2 Connector w H gh Voltage

80- pi n SCA-2 Connector w Hi gh Voltage

40- pi n SCA-2 Connector w Bidirectional ESI
Quidelines to Inport Drawi ngs into SFF Specs
Fax- Access Instructions

ATAPI for Rewitable Renpovable Media

80-pin SCA-2 for Fibre Channel Tape Applications
20-pin SCA-2 for GBIC Applications

SFP (Smal |l Fornfactor Pluggable) Transceiver

PCl Card Version of SFP Cage

SFP Addi tional |Ds
XFP (10 Gos Snal |
XFP-E

SFP Rate and Application Sel ection

ATAPI for CD-Recordable Media

Label ing of Ports and Cabl e Assenblies

0. 8mm SFP Card Edge Connector Di nensi oni ng
100 Mos Smal | Fornfactor Transceivers
0.8mm Card Edge Connector Mating Interface
0. 8nm Unshi el ded Connect or

0. 8nm Shi el ded Connect or

SFP Rate and Application Sel ection Val ues
ATAPI for Miultimedia Devices (M Fujib)

Form Fact or Pl uggabl e Modul e)

3 Gbs and 4 Gbs Signal Characteristics

5V Parallel 1.8" drive formfactor

1.8" drive formfactor (60x70mm

1.8" (60x70mm w SCA-2 Connect or

1.8" drive formfactor (78x54mm

1.8" (60x70mm w Serial Attachment Connector

SFP Rate and Application Sel ection
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Menory Form Factor Di sk Drive Connections

2 1/2" drive formfactors (all of 82xx famly)
2 1/2" drive formfactor dinensions

2 1/2" drive w SFF-8001 44-pin ATA Connect or
Pre-Aligned 2.5" Drive >10mm For m Fact or

2.5" Drive w SCA-2 Connector

2.5" Drive w Serial Attachment Connect or

2.5" Single Voltage Drive

1/2" drive formfactors (all of 83xx famly)
1/2" drive formfactor dinensions

1/ 2" Cabl ed Connector | ocations

1/2" drive w Serial Attachment Connect or
1/2" drive w 80-pin SFF-8015 SCA Connect or
1/ 2" drive w SCA-2 Connect or

1/2" drive w Serial Unitized Connector

1/ 2" Packaged Drives
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VHDCl (Very High Density Cable Interconnect)

H gh Speed Serial Testing for Copper Links

H gh Speed Serial Testing for Backpl anes

HSO (H gh Speed Optical Interconnect) Testing
HPElI (H gh Performance El ectrical |nterconnect)
HPElI Bul k Cabl e Measur enent/ Performance Regmts

HSSDC- 1 Shi el ded Connecti ons

HSSDC- 2 Shi el ded Connecti ons

FCl Shi el ded Connecti ons

Mol ex Shi el ded Connecti ons

Dual Row HSSDC- 2 Shi el ded Connecti ons

Single Vol tage 12V Drives

HSSDC Doubl e W dt h

Signal Specification Architecture for HSS Links

MI- RJ Dupl ex Optical Connections

SFP+

VHDCI Shi el ded Confi gurations

SCA-2 Unshi el ded Connecti ons

Gitch Free Mating Connections for Miltidrop Aps
Shi el ded H gh Speed Serial connectors

HSS Backpl ane Desi gn Qui del i nes

| mproved MM HSS Opti cal Link Performance

Mul ti Lane Copper Connect or

ZFP Multi Lane Copper Connect or

Di agnostic Mnitoring Interface for Optical Xcvrs
XPAK Smal | Fornfactor Pluggabl e Receiver

HSS (Hi gh Speed Serial) DB9 Connections

Unshi el ded Dual Port Serial Attachment Connect or
External Serial Attachment Connector

Mul ti Lane Unshi el ded Serial Attachment Connect or
Serial GPIO (CGeneral Purpose |nput/CQutput) Bus

5 1/4" drive formfactors (all of 85xx famly)
5 1/4" drive formfactor dinensions

5 1/4" ATAPI CD- ROM w audi o connectors

5 1/4" drive w Serial Attachment Connect or

5 1/4" CD Drives formfactor

5 1/4" 9.5mm 12. 7nm Opti cal Drive Form Fact or
5 1/4" Tape form factor

SDX (St orage Device Architecture)

SFP Rate and Application Sel ection

SFF- 8079 Rev 1.7
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2.4 Sources

Copi es of ANSI standards or proposed ANSI standards may be purchased from d oba
Engi neeri ng.

15 I nverness Way East 800-854- 7179 or 303-792-2181
Engl ewood 303-792- 2192Fx
CO 80112-5704

Copi es of SFF Specifications are available by joining the SFF Conmittee as an
oserver or Menber or by downl oad at ftp://ftp.seagate.con sff

14426 Bl ack Wl nut O 408- 867- 6630x303

Sar at oga 408- 867- 2115Fx
CA 95070
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3.0 Introduction
This clause introduces the concepts of SFF-8079.

3.1 Important Terms Used in this Document

O her new terns are used in this docunent, but the ones bel ow are defined and
clarified here due to their particular likelihood to cause confusion. These terns
are explained in nore detail in subsequent sections of the docunent.

RateSel ect - the original function of controlling a nodule, typically receiver
bandwi dth, as defined in INF-8074 (via rate_select) and enhanced in SFF-8472
(via soft_rate_select).

rate_select — the original hardware (HW control interface for RateSel ect, pin
7, as defined in INF-8074. The definition and usage for rate_sel ect was not
nodi fied in SFF-8472 and still applies to Extended RateSel ect in SFF-8079,
Part 1.

soft _rate_select — software (SW control mechani smfor RateSel ect or Extended
Rat eSel ect via the 2-wire interface, as defined in SFF-8472. RateSel ect and
Ext ended RateSel ect logically OR the control fromrate_sel ect and

soft _rate_select, if both inputs are used.

Ext ended RateSel ect — an extended version of RateSel ect, defined in SFF-8079
Part 1, for specific anticipated nulti-rate nodule requirenments. Extended

Rat eSel ect is backward conpatible with RateSel ect and is based on 1-bit
control

ApplicationSel ect — the new (set of) function(s) of controlling a nodule, as
defined in this docunent, SFF-8079, Part 2. ApplicationSelect is backward
conpati ble with Extended RateSel ect and RateSel ect.

application_select — HVWselection interface within ApplicationSelect via 2
control pins.

soft _application_select — SWcontrol nechanismw thin ApplicationSelect via
the 2-wire interface.

ApplicationSel ect table (AST) — the nenory table in the upper half of the
nmodul e’ s AOh page that identifies the specific applications it can support.
Application Code table (ACT) — table in 8089 that defines nunerous

st andardi zed Application Codes from which a nodul e vendor can choose for
witing into the nodul e’ s AST.

Application Code — any of a set of specific codes of 13 bits as defined in
SFF- 8089’ s ACT. When witten into the AST, 3 additional bits are appended to
the Application Code to define HWcontrol.

3.2 General Description and Relationship to Other SFF Documents

Rat eSel ect, as conceived in the original SFP Milti-Source Agreenment (INF-8074), is
an optional single-pin two-state input (logic high and logic low) function in an SFP
transcei ver allow ng manufacturers to optim ze performance for two distinct
performance regi mes. RateSelect is defined via control of pin 7 (rate_select) on the
SFP el ectrical connector. At the original publishing, the intent of these two
positions was understood to be 1.0625 Gb/s (rate_select Low or floating) and 2.125
Go/s (rate_sel ect High).

The ability to control RateSelect through the two-wire serial interface was added as
an option in SFF-8472 at address A2h, byte 110, bit 3. An SFF-8472 conpli ant
transcei ver incorporating this option is to respond to the logic OR of SFP HWpin 7
(rate_select) and the contents of SWaddress A2h, byte 110, bit 3 (soft_rate_sel ect)
when witten by the host. This |ogical HWand SW conbi nati on conti nues to be
supported by SFF-8079.

There is no mandate in | NF-8074 or SFF-8472 on what specific aspects of an SFP

transceiver are to respond to a RateSelect input (i.e. transmitter, receiver or
both), but it is nost typically used to control the receiver bandwi dth for
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conmpatibility with multiple data rates. Exact definition(s) for standards conpliance
requi renents are not given for either state

There is a trend in the market to consolidate SFP transceivers in terns of data
rates, encodi ng schenes, etc. In order to achieve multi-rate, nulti-application
capabl e SFP transceivers, and to prevent fragnmentation in the industry on

i npl enent ed behavi ors for selecting applications, a standardi zed approach is
warrant ed. This docunent, SFF-8079, addresses this objective.

The docunent is divided into two parts.

Part 1 extends RateSelect functionality as originally conceived in | NF-8074
and enhanced in SFF-8472. Particularly and currently, it addresses the 1G 2G
and 4G Fi bre Channel data rate groupings in a nodule that uses HWpin 7 and
whi ch may or may not be conpliant with SFF-8472.

Part 2 defines a new generalized HWand SW approach, nanmed ApplicationSel ect,
for multiple application capability in SFP transceivers. It specifies the

di fferent conbinations of data rates and applications (e.g., Fiber channel
SONET/ SDH, Et hernet, Infiniband), provides a nmeans for identifying the
device's capabilities through it’s two-wire interface AOh nmenory map, and
defines how these applications may be selected by the host either via HWor SW
control

VWil e this docunment describes the general nethodol ogy for Extended RateSel ect and
ApplicationSel ect for SFP transceivers, a conpani on docunent, SFF-8089, item zes
Application Codes via its Application Code table. This table defines a |arge nunber
of Application Codes, a standardized listing of the many potential definitions for
Appl i cationSel ect conpliance based on the requirenments of various storage,
enterprise and tel ecommunications applications. SFF-8089 is envisioned to be a
“l'iving” docunent.

SFF- 8079 builds on the sane 2-wire interface and nmenory map structures as defined in
| NF- 8074 and SFF-8472. Al requirenents such as serial protocol, bit order, and
relative bit significance shall be as defined in those other docunents.

The fast response tinme required by the Fibre Channel speed negotiation algorithm

requi res using hardware pins. The Tx and Rx speeds are required to be independently
settable. Up through the 4 G speed the assunption in this docunent is that only the
Rx is controlled and that the Tx can work equally well at all speeds (1,2, and 4 G.

A summary of likely issues for extension beyond 4 G
Limted nunber of states allowed by pins
Range of backward conpatibility with | egacy hosts
Backward states take away from future states
Need for (separate) Tx control
Need for (separate) Rx control
Nunber and | ocati on of break points (design grouping)
Future conpatibility
Potential changes to speed negotiation?

Met hods are known to maintain the hardware speeds and increase the information

avai |l abl e through two pins (nulti |evel coding for exanple) but such nethods are not
described in this docunent.
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4.0 PART 1 - Extended RateSelect

Ext ended Rat eSel ect enhances RateSel ect per | NF-8074 and SFF-8472 by supporting nore
applications. Extended RateSel ect conpliance shall be indicated within an SFP nmenory
map at address AOh page, byte 13. The purpose of this byte is to indicate conpliance
to specific technical requirenents, and specify how the host should set this signa
to choose a specific application fromthe nodul e’s capabilities.

Not e that SFF-8472 (and page A2h) is conpatible with but not required for operation
of Extended RateSel ect (or RateSel ect).

Table 1. Extended RateSelect Compliance in AOh page

Data Address | Size (Bytes) Name of Field Description of Field
AOh, byte 13 1 Ext ended Rat eSel ect Tag(s) for Extended RateSel ect
Conpl i ance conpl i ance

4.1 Extended RateSelect Compliance Tag Field

AOh page, byte 13 is used as a “bit tag field” to allow a single SFP transceiver the
flexibility to comply with single or nultiple Extended RateSel ect definitions. A
definition is indicated by presence of a “1” in the specified bit tag position. If
excl usi ve, non-overlapping bit tag definitions are used, AOh page byte 13 will allow
conpliance to 8 (1-8) distinct multi-rate definitions.

Table 2. Extended RateSelect Compliance Tag Assignments

Data Address Bit Description of Extended RateSelect Function
AOh Byte 13 1-7 Reser ved
0 Fi bre Channel 1.0625/2.125/4.25 (b/s

A value of O for all bits in address AOh byte 13 nmeans Extended RateSel ect behavi or
defaults to RateSel ect operation as defined in | NF8074.

In the specific sub-clauses bel ow, the host shall assert these states for operation
at the listed speed(s) as it desires. Each portion of each sub-clause’'s table only

applies to the nmodule if the nodule is designed to operate at the |listed speed, or

to the host if the host is designed to operate at the |isted speed.

4.2 Fibre Channel 1.0625/2.125/4.25 Gb/s Compliance Tag (Byte 13, Bit 0)

This cl ause defi nes Extended RateSel ect operation for 1G 2G and 4G nulti-rate Fibre
Channel nodul es. The grouping i s backward conpatible with | NF-8074 and SFF-8472.

SFP Rate and Application Sel ection Page 14
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Table 3. Fibre Channel Extended RateSelect Groupings
Extended Required Description
RateSelect Compliance
State
Low 1. 0625 Gb/s | Represents | egacy performance of non-RateSel ect enabl ed
transceivers used in 1G applications. Miust conply with
the requirenents in Clause 6 of FC-PI (until/unless
nmodi fied by FC-PI-2) for 1.0625 (b/s data rate.
At the nodul e supplier’s discretion, nodul es may be
devel oped to al so be conmpliant at the 2.125 Go/s data
rate at this setting. This position will also comonly
result in conpliance to 1000Base perfornmance per |EEE
802. 3z.
Hi gh 2.125 b/ s, Insures that |egacy system applications which have used
4.25 b/s RateSel ect in 1G 2G applications will continue to have

the “high” state as 2.125 conpliant. Mist conply with the
performance requirenents in C ause 6 of FC PI
(until/unless nodified by FGPI-2) for 2.125 and/or 4.25
Go/s data rates.

For this particular conpliance tag, Extended RateSel ect should control only the
recei ver (typically bandwi dth). Specifically, to operate with Fi bre Channel
automati c speed negotiation, where transmtter and receiver speeds are independent,
control of Extended RateSel ect fromthe host nust be slaved with the receiver date
rate. It is assunmed that transmitter control is not required for this conpliance
tag. This is consistent and conpatible with I NF-8074 and SFF-8472 practice.

4.3 Future Extended RateSelect Compliance Tags (Byte 13, Bits 7:1)

These ot her

bit tags are reserved for future groupi ngs as/when needs are determ ned.
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5.0 PART 2 - ApplicationSelect

The intent of the ApplicationSel ect nmethod discussed in Part 2 of this docunment is
that it is backward conpatible with docunents | NF-8074, SFF-8472 and SFF-8079, Part
1 (Extended RateSel ect). The approach has features that enable: (i) fast switching
times between 4 or nore applications via a hardware interface; and (ii) software

swi tching anong applications (via the 2-wire interface). The definition presented
here all ows 8192 possible Application Codes (see SFF-8089: 5 bits for categories and
8 bits for variants within a category). Fromthese 8192 possible applications, a
nmodul e vendor can choose to support up to 63 applications within a single nodul e
unit.

5.1 Hardware Interface (for HW application_select)

In I NF-8074, the SFP transceiver electrical pad | ayout specifies HNpin 7 as the
rate_sel ect pin. Per Part 2 of this docunent, this pinis renaned to
Application_Select_0, (ASO). HWpin 9 in INF-8074 is defined as a Receiver Gound.
Per Part 2 of this docunent, this pin will be used as a second bit for HW
ApplicationSel ect and will be renaned to Application_Select_ 1 (AS1l). A host that

i npl enents this feature must provide current limting for conpatibility with | egacy
nmodul es where HWpin 9 is Receiver Ground. When HWpin 9 is inplenented as AS1, the
i nput shall be internally pulled down with >30kW resistor in the nodule in case the
pinis not driven by the host. The voltage requirenments for driving AS1L and ASO by
the host are identical to those defined in INF-8074 for the rate_select pin. FYI,
SFF- 8472 does not further define this pin.

Table 4. Hardware Pin Function Definitions

HW Pin # INF-8074 SFF-8079
Name Function Name Function
7 rate_sel ect Sel ect s Application_ Sel ects
bet ween Sel ect _0, anong
full or ASO applications
reduced
bandwi dt h
9 VeeR Recei ver Application_
G ound Sel ect 1,
AS1

AS<1:0> allows 4 binary states, but when optical/electrical conpatibilities exist,
possi bly nmore than 4 applications may be supported depending on their potenti al
overlap of technical specifications. Additional applications, up to a total of 63,
may be selected via the 2-wire interface.

5.2 AOh Page Memory Utilization and Rationale

SFP transcei ver nodul es that are not SFF-8472 conpliant do not have a A2h page in
their nenory map. These nodul es do have a read-only AOh page that describes the
application capabilities of the nmodule to the host. This allows inplenentation of 2
bit (AS<1:0>) HWapplication selection independent of SFF-8472, while maintaining a
read-only AOh page. The follow ng table shows the new definitions in AOh required to
support SFF-8079.

Table 5. New Definitions in AOh Page (read-only)

Page Data Address Bit Range Description

AOh 93 2 Appl i cationSel ect inpl enmented
per SFF-8079, Part 2.

AOh 128- 255 {7:0} ApplicationSel ect Table (AST)

Bit 2 of byte 93 set “high” in the nodul e indicates the presence of the optiona
ApplicationSel ect capability per Part 2 of this docunent. Bytes 128-255 are where
the i nformati on about the Application Codes and choices are stored in the nodul e.
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5.2.1 ApplicationSelect Table (AST) Contents

Each application that a nodul e can support has an Applicati on Code chosen from SFF-
8089. Per SFF-8089, each Application Code consists of a category and a vari ant
within the category - 5 bits are assigned for category definition and 8 bits for
variant definition. Thus, 8192 (2*) possible Application Codes are all owed.
However, any given transceiver can only support up to 63 different Application
Codes, as linmted by space in the AOh page. Wien witten into the AST, 3 additiona
bits are appended to each Application Code to define HWcontrol (see bel ow).

Dat a addresses 128-255 in AOh page define the ApplicationSel ect Table (AST).

Table 6. Application Select Table (AST)

AOh Data Bit range Name of Field Description
Address
128 {7:0} CC_APPS Check code for the AST; the

check code shall be the | ow
order 8 bits of the sum of
the contents of all the
bytes frombyte 129 to byte
255, inclusive.

129 {7: 6} Reserved
129 {5: 0} AST Tabl e A 6-bit binary nunber, TL
Lengt h, t hat specifies how many
TL application table entries
are defined in bytes 130-255
addresses. TL is valid
between 0 (1 entry) and 62
(for a total of 63 entries).
130, 131 {7:0};{7:0} Application Definition of first
Code 0 application supported
And so on ....
130+2*TL, {7:0};{7:0} Application [Definition of TL™
131+2*TL Code TL application supported where

OE£TLEG2

5.2.2 Application Code Structure for the AST

The structure or format for each Application Code within the AST (starting at Byte
130) is as follows. Note that 3 bits for HWcontrol are appended to the Application
Code from SFF-8089 when witten into the AST.

Table 7. AST Application Code Structure

Low-Byte Address High-Byte Address
7 6 5 4 ] 31 2] 170 7 1] 6 ] 5] 4] 3] 2717170
HW\S | AS<l: 0> CATEGORY VARl ANT

Description:
HWS: Hardware Select: HW5=1, defines that the table entry is selectable via
the hardware interface. HAN5=0, defines that the table entry is not sel ectable
via the hardware interface.
AS<1:0>: The state of the hardware bits AS1 and ASO that a host nust assert to
select this application entry as the operating node of the transceiver.
I gnored if HW5=0.
CATEGORY: The category (e.g. FC, CbE, SONET, etc) of the application entry.
See SFF-8089 for entry options.
VARIANT: The variant (e.g., 1xLW 2xLW 4xLW etc) of the application. See
SFF- 8089 for entry options.

5.2.3 Backward compatibility of AS<1:0> settings
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To support the full behavior of ApplicationSel ect nodules in | egacy hosts (i.e., AS1l
is inactive or asserted low), the application grouping and operation associated with
AS<1: 0>, if used, nust be backward conpatible with RateSel ect and Extended

Rat eSel ect. That is, where the applications supported by AS<1:0> include, as a
subset, a grouping defined in the original RateSelect (INF8074) or the new Extended
Rat eSel ect (Part 1 of SFF-8079), the grouping and operation of AS<1:0> must be
backward conpatible with those definitions. For exanple:

Table 8. Example AS<1:0> Settings for Backward Compatibility Requirement

Application | AS1 | ASO Comment
1G FC 0 0 Per I NF-8074: ASO matches rate_sel ect=LOWdefinition, AS1l
mat ches VeeR definition
2G FC 0 1 Per I NF-8074: ASO matches rate_sel ect =H GH definition, ASl
mat ches VeeR definition
4G FC * 1 Per SFF-8079: ASO matches rate _sel ect=H GH i n Ext ended

Rat eSel ect for 1G 2@ 4G FC, *nodul e nust function at 4G
with AS1 Low per Extended RateSelect for 1G 2GE 4G FC, but
may optim ze 4G performance with AS1 Hi gh

8G FC 1 0 Remai ni ng uni que val ue set for ASO and ASl1 to select 8G FC
performance; inpossible state in | egacy host, but |egacy
host will not operate at this speed anyway; 8G host shoul d
not assert this state with a | egacy nodul e

For this particul ar exanple, AS<1l:0> should control only the receiver (typically
bandwi dth). Specifically, to operate with Fi bre Channel automatic speed negotiation,
where transnmitter and recei ver speeds are independent, control of AS<1:0> fromthe
host mnmust be slaved with the receiver date rate. It is assuned that transmtter
control is not required for this exanple.

5.3 A2h Page Memory Utilization and Rationale

SFP transcei ver nodul es that are SFF-8472 conpliant have a A2h page that is used for
software control by the host. The follow ng new definitions nodify the data
addresses reserved in INF-8074 and SFF-8472:

Table 9. New Definitions in A2h Page (read/write, volatile)

Page Data Address Bit range Description

A2h 110 5 AS1 state, witten by nodul e

A2h 111 {7:0} ApplicationSel ect Myde &
Control, witten by host

5.3.1 A2h memory Description

Table 10. Memory Description of the A2h Page

Data Address Bits Name of Field Description
110 5 AS1 state Digital state of the AS1 input pin (HW
pin #9). Updated within 100 ns of change
of pin.
110 4 rate_sel ect Digital state of the rate_sel ect input
st at e/ ASO pin (HWpin #7). Renanmed as ASO in this
state docunent. Updated within 100 nms of change
of pin.
111 {7:6} Control Mbde | ApplicationSel ect Control Mode
111 {5: 0} Tabl e Sel ect, | For soft_application_select. A 6-bit
TS bi nary nunmber, TS, that represents the
sequence of an Application Code in the
AST. Witten by the host to select nodul e
behavi or .

5.3.2 Control Mode and Table Select
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by witing into A2h

The Control Mode and Table Select fields are set by the host
page, byte 111, as shown bel ow.
Table 11. Detailed Description of A2h, Byte 111
A2h Page Data Address 111
7 1 6 5 | 4] 3] 2 ] 1]
Cont r ol Tabl e Select, TS
Mbde

Description:

Control Mode: Defines the ApplicationSelect control

node.

Table Select: Sel ects nodul e behavior fromthe AST anong 63 possibilities

(000000

....... 111110).

Not e t hat

(111111)

5.3.2.1 Detailed Description of Control Mode

is invalid.

Table 12. Description of Control Mode (A2h page, Byte 111{7:6})

Bit | Bit Function HW A2h 110{3} | A2h 111{5:0} Timing requirements

7 6 Control Control TS Control

0 0 Rat eSel ect HWpin 7 | A2h, byte TS field is HWtimng, if used,
or Extended | has 110{ 3} i gnor ed shal |l be in agreenent
Rat eSel ect control; enabl ed with I NF-8074.
enul ati on AS1 is per SFF-
node i gnor ed 8472 Rev SWtimng, if used,

9. 3. shal |l be in agreenent
with SFF-8472.

0 1 HW Both ASO | A2h, byte TS field is Ti me from edge of
application | and AS1 110{ 3} i gnor ed AS<1: 0> input until
sel ect node | have i gnor ed the module is in

control conformance with the
appropriate
speci fication shal
be within 1 nsec.

1 X SW Both ASO | A2h, byte TS field is Time fromwiting
application | and AS1 110{ 3} has control into byte 111 until
sel ect node | are i gnor ed the module is in

i gnor ed conformance with the
appropriate
speci fication shal
be within 100 nsec.

5.3.2.2 Detailed Description of Table Select (soft_application_select)

The nmodul e’s AST lists the applications it can support.
calcul ate and wite back a sequence code,
{5:0} to choose the desired operating behavior for the nodule.

AST,

TS i s a binary nunber that

TS,

The host can read fromthe
i nto address A2h, byte 111, bits

represents the sequence of the desired Application Code

in the AST. TS is valid when between 0 and the value of TL and is cal cul ated as
then the nodul e responds as if TS=0.

(starting_nenory_locati

Mbde and Tabl e Sel ect
bit 3),
power

on — 130)/ 2.

(A2h, byte 111),

If TS > TL,

as is legacy soft_rate_sel ect
are volatile menory locations and revert to factory defaults when nodul e
is cycled. Default values are vendor specific.

(A2h, byte 110,

Note that the timng specifications for soft_application_select do not satisfy the

aut omati c speed negotiation timng requirenments for

SFP Rate and Application Sel ection
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6.0

Notes

At the witing of this docunment, the follow ng inportant notes are given:

In FCG-PlI -2, 4.25 (/s Fibre Channel requires that the maxi numvoltage out of
the nmodul e’ s receiver shall not exceed 1600 nmV pk-pk, differential. For this
data rate, the 1600 nV requirenent shall take priority over the 2000 nV
specification in |INF-8074.

If registers are not defined in SFF-8079, they are beyond the scope of SFF-
8079, and the vendor nust use themeither per the instructions of other
conpati bl e docunents (such as I NF-8074 and SFF-8472) or at his/her own risk.
SFF- 8079 does not independently control both Tx and Rx applications, such as
required for automatic speed negotiation in Fibre Channel. If independence
is required, only the receiver (or transmtter) nust be associated with SFF-
8079 control, and the industry optical/electrical specifications nmust have
adequat e overlap of specifications for the nodule’'s transmtter (or
receiver) to intersect themw thout control

For future application selection (e.g., speed negotiation) algorithns, it is
recomended that allowed switching tinmes be longer to enable 2-wire
interface switching such as soft_rate_sel ect and soft_application_select. It
is al so recommended that independent transmitter and receiver controls are
not required.
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