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Secretariat: SFF Conmmittee

Abstract: This specification defines |labeling and identification considerations for
use with cabl e assenblies and device Ports. This subject is inportant to nost
enclosure to enclosure and intra-building wiring applications. Specifically the
followi ng transport technol ogi es may be affected: Fibre Channel, Ethernet,

I nfiniband, SAS, and others. Qher applications such as power and tel ecomfor these
gener al - pur pose consi derations are al so possi bl e.

Thi s specification provides a conmon specification for systens nanufacturers, system
integrators, and suppliers of interconnect conmponents. This is an internal working
specification of the SFF Conmittee, an industry ad hoc group

This specification is nade available for public review, and witten comments are
solicited fromreaders. Conments received by the nenbers will be considered for
inclusion in future revisions of this specification

The description of a label or I|abeling procedure in this specification does not
assure that the label or the hardware necessary for creating the label is actually
avai |l abl e. Labels nust conply with this specification to achieve interoperability
and interchangeablity between suppliers of cable assenbly and Port | abels.

Support: This specification is supported by the identified nenber conpanies of the
SFF Commi tt ee.

PO NTS OF CONTACT:

Bill Ham I. Dal Alan

Hewl ett Packard Chai rman SFF Commttee
165 Dasconb Road 14426 Bl ack Wal nut Court
Andover, MA 01810 Saratoga CA 95070

978 828-9102 408- 867- 6630

Bi |l . Ham@HP. com endl com@cm org
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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.

PRI NCI PLES OF THE SFF COW TTEE

The SFF Committee is an ad hoc group forned to address storage industry needs in a
pronpt nmanner. Wen forned in 1990, the original goals were linmted to defining de
facto nmechani cal envel opes w thin which disk drives can be devel oped to fit conpact
conputer 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 paranmeters in a product that
has no cables to provide packaging | eeway for the integrator

In Novenber 1992, the SFF Committee objectives were broadened to enconpass ot her
areas whi ch needed simlar attention, such as pinouts 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 medi ate
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
Conmittee). They nay be accepted for separate standards, or incorporated into other
standards activities.

The principles of operation for the SFF Conmittee are not unlike those of an
accredited standards conmmittee. There are 3 | evels of participation:

- Attending the nmeetings is open to all, but taking part in discussions is
limted to nmenber conpanies, or those invited by nenber conpanies

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

- The individual s 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. All voting is by letter
bal |l ot, which ensures all nenbers an equal opportunity to be heard.

Material presented at SFF Conmittee neetings becones public domain. There are no
restrictions on the open mailing of naterial presented at conmittee neetings. In
order to reduce disagreenments and m sunderstandi ngs, copies nust be provided for al
agenda itens that are discussed. Copies of the material presented, or revisions if
conpleted in tinme, are included in the docunentation mailings.

The sites for SFF Committee neetings rotate based on whi ch nmenber conpanies
vol unteer to host the neetings. 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.
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If you are not receiving the docunentation of SFF Conmittee activities or are
interested in beconing 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 opnent.

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

Meet i ng docunentation contai ns:
- Mnutes for the current neeting cycle.
- Copi es of Specifications revised during the current neeting cycle.

Each el ectronic nailing obsoletes the previous nailing of that year e.g. July
repl aces May. To build a conplete set of archives of all SFF docunentation, retain
the I ast SFF CD Access mmiling of each year.

Name: Title:
Conpany:
Addr ess:
Phone: Fax:
Enai | :

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

____Voting Menbership w El ectroni ¢ docunentation $ 2,160
____Voting Menbership w Meeting docunentation $ 1,800
____Non-voting Cbserver w El ectronic docunentation $ 660 U.S.
$ 760 Overseas
____Non-voting Cbserver 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 #:
MZ Vi sal AmX Expi res
SFF Committee 408- 867- 6630
14426 Bl ack Wl nut C 408- 867- 2115Fx
Saratoga CA 95070 endl com@cm org
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For eword

VWhen 2 1/2" dianeter disk drives were introduced, there was no conmonality on
external dinensions 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
portabl e conputers in which space was at a premumand tine to market with the

| at est nmachi ne was an inportant factor. Systemintegrators worked individually with
vendors to devel op the packagi ng. The result was wi de diversity, and with space
bei ng such a nmajor 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" nade it likely that devices woul d beconme even nore constrai ned in di nmensions
because of a possibility that such snmall devices could be inserted into a socket,
not unli ke 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 enmergi ng new technology in disk drives. After two inforna

gat herings on the subject in the sunmer 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 Cormm ttee faced probl ens other than the
physical formfactors of disk drives. In Novenber 1992, the nenbers 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 i ndustry issues
that are either not addressed by the standards process or need an i nmedi ate

sol uti on.

At the sane tinme, the principle was adopted of restricting the scope of an SFF
project to a narrow area, so that the majority of specifications would be snall and
the projects could be conpleted in a rapid tinefrane. |f proposals are nade by a
nunber of contributors, the participating nenbers select the best concepts and uses
themto devel op specifications which address specific issues in emerging 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 shoul d be
sent to the SFF Committee, 14426 Bl ack WAl nut &, 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.
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SFF Commttee --

Label i ng of Ports and Cabl e Assenblies

i. Scope

The subj ect of |abeling of interconnect conponents is, and will remain for some tine
in the future, sonewhat of a work in progress. This project is a step toward the
goal of providing an effective and conplete | abeling specification for interconnect
conmponents. This is the first SFF specification to deal with labeling directly. It
is patterned after previous SFF specifications to sone extent but there is no other
specification which is conparable so the formatting and net hodol ogy is significantly
new.

The optimum practice for labeling is determ ned by many factors that nmay vary widely
fromapplication to application. One nust know how the conponent is intended to be
used in sone detail in order to determ ne which |abeling scheme to pursue. Accurate
identification of conponents and their intended use is part of the foundation for

ef fective interoperability and interchangeability of comnmponents.

Label i ng specifications for high perfornmance interconnect conponents have previously
been left nostly to individual suppliers without comobn features between suppliers.
The | ack of effort by accredited standards bodies or other foruns to address the

| ack of conmonality provides the prinmary notivation for creating this specification

The | abeling specifications herein include enough detail to allow the |abels to be
useful independent of the supplier that created the |abel and to be physically
created with presently avail able equi pnent. Until such time as standards docunents
i ncl ude such detail this specification can serve as the basis for the interconnect
conmponent | abel i ng nmet hodol ogy.

Easily visible properties of conponents, such as shape or color, are sometines used
to distinguish one brand from another, to distinguish one systemtype from anot her
or just for esthetic reasons. These marketing and nebul ous uses, while inportant,
divert the easily visible properties fromuses ained at conmponent identification
conponent interchangeability and conponent interoperability that are the main
notivations for this project. |If the shape or color were to be used for
identification of the technical properties of the conponent the col or and shape
woul d then be unavail able for brand distinction, systemtype distinction, or for
esthetics. This conflict alnpbst certainly doons the acceptance of any schene that
adopt s shape or color for functional identification.

Good | abeling may nmake it apparent that a | ess expensive generic conponent is
adequate for an application. Having these properties readily visible may not appear
to be in the interest of maintaining high profit margins for sone conponent
suppliers. However, good |abeling can be very beneficial for the users of the
conponent .

For non-generic conponents good | abeling nay show that the conponent has
appl i cations beyond that where the conponent was originally designed. This benefits
the supplier of the non-generic conponent because of a |arger market size and | ess
dependence on vol unes and schedul es for other parts of the system It also benefits
the user due to higher volunes and | ower vol une associ ated costs.

In order to support the w dest possible applicability of all conponents this
docunent assunes that all the information required to deternine the technica
suitability of the conponent for the application is either on the |abel itself or is
avail abl e via references on the |abel. The decision of whether to use such a | abe
or not is left to the supplier/user of the conponent.

The details contained herein are directed at | abeling both optical and el ectrica
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i nt erconnect conponents.
Label i ng applications are divided into two parts:

(1) Port and Port conponent |abeling and
(2) Cabl e assenbly |abeling.

The informati on content on the |labels maps to specific technol ogi es defined by high
performance i nterconnect or transport standards that apply where ever possible.

Ref erence to the clauses in the applicable standards for specific transports is
encour aged.

Thi s specification includes datacom conponents that are used in bi-directional |inks
where one signal is traveling away fromthe transmtter at the sane tine anot her
uncorrel ated signal is being received by the neighboring receiver. This can include
paral l el electrical or optical schemes and trunki ng schenes, however, schenes for
general multi-transport connections through the same connector are not consi dered.
An exanple of a nulti-transport connection is where both Fi bre Channel and Ethernet
connections are provided through the same multi-conductor or nulti-fiber connector

Q her applications for electrical conponents are consi dered such as power and

tel ecom

Label i ng requi rements exi st near the separable connectors that define
interoperability points in the application. Board nounting points and ot her sem
permanent parts of the application are not considered candi dates for labeling via
this docunent . Such non connector related docunentati on nay exist for these points
i n product design specifications, for exanple.

Labeling information consists of two basic categories:

(1) Information used to identify the capabilities and safety risks designed into
the interconnect or Port containing the connector of interest and

(2) Information needed to identify the field use of the interconnect or Port
contai ning the connector of interest in the field application

Addi ti onal categories could be added for exanple, that:

(a) Identify the actual properties of the specific individual conponent (i.e. by
testing the properties of a conponent with a specific serial nunber)

(b) Identify the component’s manufacturing |ot.

This project assunes that the conponent actually delivers performance within the

tol erances allowed by its designed properties when installed in service. Failures
caused by conponents that do not neet their designed perfornance paraneters in
service are not effectively addressable via any | abeling schenme. Failures caused by
conmponents installed in applications where they are not appropriate is directly
addressabl e via effective identification. Therefore only the two categories of
designed properties and field use properties are included in this |abeling docunent.

Both categories are critical to effective identification but the nethodol ogy for
creating and specifying the | abels that contain the informati on nmay be very
different. Each category is treated sonmewhat separately in this specification

This specification is purposefully designed to specify |abels that use the English
| anguage and characters. Internationally recognized synbols (icons) and units are
al l oned. Physical codes such as bar codes are al so acceptabl e.

Synbol s are consi dered equivalent to the use of abbreviations and acronyns in ternmns
of information content and are allowed. A reference list for synbols,

abbrevi ations, and acronyns is desirable and may be provided in future extensions of
this specification. The information content in the synbol, abbreviation, acronym
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or physical code is strictly limted to the definitions in the reference list.
Synbol s, abbrevi ati ons, acronyns and physical codes are vital to effective | abeling
because of space constraints on practical | abels.

Use of conponent col or or distinctive conmponent shape is problematic for the reasons
di scussed above concerning brand identification, systemtype identification, and
esthetics and for the foll owi ng reasons:

Def erence to peopl e who have troubl e di stinguishing colors

Long termstability of colors

Low i ght applications where colors and shapes may be difficult to
di stingui sh

Subtle, easily mssed, differences of color or shape

Use of tactile properties on the |abel is not considered. Label size and shape nmay
be used for sonme limted purposes but is not encouraged for identification purposes.

Di stinctions between information required for open and cl osed systens are defi ned.
How to handl e primary and advanced information is di scussed.

The SFF Committee was formed in August, 1990 to broaden the applications for storage
devices, and is an ad hoc industry group of conpani es representing system

i ntegrators, peripheral suppliers, and conponent suppliers.

ii. SFF Specifications

There are several projects active within the SFF Commttee. 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.

F = Forwar ded The speci fication has been approved by the nenbers for
forwarding to a fornmal standards body.

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

A = Approved The speci fication has been approved by ballot of the nenbers
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 opnment The specification is under devel opnent at SFF

E = Expired The specification has been published as an SFF

Speci fication, and the nenbers voted agai nst re-
publishing it when it canme up for annual review.

a = archive Used as a suffix to indicate an SFF Specification which
has been Archived. This specification will always be
avail able at the ftp site and new devel opnent effort
in the subject area shall be done under a new nunber.

e = electronic Used as a suffix to indicate an SFF Specification which
has Expired but is still available in electronic form
fromSFF 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 opi ng i ndustry
standards. The specification 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).

s = submtted The docunent is a proposal to the nenbers for
consi deration to beconme an SFF Specification

Label ing of Ports and Cabl e Assenblies Page 8
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Li st of Specifications as of March 18, 2005

SFF Committee Information

44-pin ATA (AT Attachnent) Pinouts for SFF Drives
68-pi n ATA (AT Attachnent) for SFF Drives

SCSI Pinouts for SFF Drives

Smal |l Form Factor 2.5" Drives
Smal |l Form Factor 1.8" Drives
Small Form Factor 1.3" Drives

2mm Connector Alternatives
68- pi n Enbedded Interface for SFF Drives
Unitized Connector for Cabled Drives

Smal | Form Factor 15nm 1.8" Drives

ATA Tim ng Extensions for Local Bus

4- Pin Power Connector Di nensions

ATA Downl oad M crocode Comrand

Uniti zed Connector for Rack Mounted Drives
SCA Connector for Rack Mounted SFF SCSI Drives
Smal | Form Factor 10nm 2.5" Drives

SCSI Wring Rules for Mxed Cable Plants

ATA Low Power Mbdes

Identify Drive Data for ATA Disks up to 8 GB

ATA Packet Interface for CD ROVs

SFF Committee Specification Categories
- BErrata to SFF-8020 Rev 2.5

- BErrata to SFF-8020 Rev 1.2

SFF Committee Charter

Naned Representatives of SFF Conmittee Menbers
SFF Committee Principles of Qperation

| mproved ATA Timing Extensions to 16.6 Ms

H gh Speed Local Bus ATA Line Term nation |ssues
Self-Mnitoring, 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-pi n Asynchronous SCSI Pi nout

SCA- 2 Connector Backend Confi gurations
VHDClI Connect or Backend Configurations
40-pin M croSCSl Pi nout
40- pi n SCA-2 Connect or
80- pi n SCA-2 Connect or
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

w Paral l el Sel ection
for SCSI D sk Drives

Boot abl e CD- ROM

Smal | Form Factor 3" Drives

ATA Interface for 3" Renpvabl e Devi ces
@BIC (Ggabit Interface Converter)
Automation Drive |Interface Connect or
SMART Application CGuide for ATA Interface
50- pi n 2mm Connect or

Uni tized ATA 2-plus Connector

Unitized ATA 3-in-1 Connector

40- pi n ATA Connect or

SFF Conmmittee Patent Policy
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SFF- 8124
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SFF- 8200e
SFF- 8201
SFF-8212e
SFF- 8221
SFF- 8222
SFF- 8223
SFF- 8225

SFF- 8300
SFF- 8301
SFF- 8302e
SFF- 8323
SFF- 8332e
SFF- 8337e
SFF- 8342e
| NF- 8350i
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Emai | i ng drawi ngs over the SFF Refl ector

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

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 Renovabl e Medi a

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

SFP (Smal | Fornfactor Pluggable) Transceiver

PCl Card Version of SFP Cage

SFP Additional 1Ds
XFP (10 Gbs Snal |
XFP-E

SFP Rate and Application Sel ection

ATAPI for CD Recordable Media
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0. 8mm SFP Card Edge Connector D nensi oni ng

Form Fact or Pl uggabl e Modul e)

100 Mbs Smal | Fornfactor Transceivers
Conpact Multilane Connector Mating Interface
Conpact Multil ane Unshi el ded Connect or
Conpact Multil ane Shi el ded Connect or

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

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
Menory Form Factor Di sk Drive Connections

40mmx50mm For m Fact or
2 1/2" drive formfactors (all of 82xx famly)
2 1/2" drive formfactor dinensions

2 1/2" drive w SFF-8001 44-pi n 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 Attachnment Connect or

2.5" Single Voltage Drive

12"
1/ 2"
1/ 2"
1/ 2"
1/ 2"
1/ 2"
1/ 2"
1/ 2"

3 drive formfactors (all of 83xx famly)
3 drive formfactor dinensions

3 Cabl ed Connector |ocations

3 drive w Serial Attachment Connect or

3 drive w 80-pin SFF-8015 SCA Connect or

3 drive w SCA-2 Connect or

3 drive w Serial Unitized Connector

3 Packaged Drives

VHDCI (Very High Density Cable Interconnect)
Optical Transceiver for Short-Reach Appcns

H gh Speed Serial Testing for Copper Links

H gh Speed Serial Testing for Backpl anes

HSAO (H gh Speed Optical Interconnect) Testing
HPElI (H gh Performance El ectrical |nterconnect)
HPEI Bul k Cabl e Measurenent/ Performance Regmts
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SFF-8420 11.1 HSSDC-1 Shi el ded Connecti ons

SFF-8421 2.4 HSSDC-2 Shiel ded Connecti ons

SFF- 8422 C FCd Shielded Connections

SFF- 8423 C Mol ex Shiel ded Connecti ons

SFF-8424 0.5 Dual Row HSSDC-2 Shiel ded Connecti ons

SFF-8425 1.4 Single Voltage 12V Drives

SFF- 8426 HSSDC Doubl e W dth

SFF-8429 0.0 Signal Specification Architecture for HSS Links
SFF-8430 4.1 MI-RJ Duplex Optical Connections

SFF- 8431 SFP+

SFF-8441 14.1 VHDC Shiel ded Configurations

SFF-8451 10.1 SCA-2 Unshi el ded Connecti ons

SFF-8452 3.1 ditch Free Mating Connections for Miltidrop Aps
SFF- 8453 Shi el ded H gh Speed Serial connectors

SFF-8460 1.2 HSS Backpl ane Desi gn Qui del i nes

SFF- 8464 | nproved MM HSS Opti cal Link Performance

SFF-8470 2.9 Milti Lane Copper Connect or
SFF- 8471 C ZFP Multi Lane Copper Connector
SFF-8472 9.5 Diagnostic Mnitoring Interface for Optical Xcvrs
I NF-8475i 2.2 XPAK Snall Fornfactor Pluggabl e Receiver
SFF-8480 2.1 HSS (H gh Speed Serial) DB9 Connections
SFF-8482 1.5 Unshielded Dual Port Serial Attachment Connector
SFF- 8483 C External Serial Attachnment Connect or
SFF-8484 0.6 MiltilLane Unshiel ded Serial Attachnment Connect or
SFF-8485 0.5 Serial GPIO (General Purpose |nput/CQutput) Bus
SFF-8500e 1.1 5 1/4" drive formfactors (all of 85xx famly)
SFF-8501e 1.1 5 1/4" drive form factor dinensions
SFF-8508e 1.1 5 1/4" ATAPI CD- ROM w audi o connectors
SFF-8523 1.3 5 1/4" drive w Serial Attachnent Connector
SFF-8551 3.2 5 1/4" CD Drives formfactor
SFF-8552 1.1 5 1/4" 9.5nm 12. 7mm OQptical Drive Form Factor
SFF- 8572 C 5 1/4" Tape formfactor
SFF- 8610 C SDX (Storage Device Architecture)

iii. Sources

Copi es of ANSI standards or proposed ANSI standards rmay be purchased from d obal
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.coni sff

14426 Bl ack wal nut C 408-867- 6630x303

Sar at oga 408- 867- 2115Fx
CA 95070
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1. Introduction

1.1 Overview

Thi s specification contains specifications for |abeling the conponents and
i nterfaces near separable points in an application

Thi s specification should be treated as a new specification relating to inplenenting
| abel i ng and does not invalidate any previous |abeling schenes.

The met hods descri bed herein may be nore stringent than sone common industry
practice due to | ack of conplete specification of |abeling nethods in the published
standards and ot her docunents.

The subj ect of |abeling of interconnect conponents is, and will remain for sone tinme
in the future, somewhat of a work in progress. This project is a step toward the
goal of providing an effective and conplete |abeling specification for interconnect
conponents. This is the first SFF specification to deal with labeling directly. It
is patterned after previous SFF specifications to some extent but there is no other
specification which is conparable so the formatting and et hodol ogy is significantly
new.

The optimum practice for labeling is determned by many factors that may vary wi dely
fromapplication to application. One nmust know how t he conponent is intended to be
used in some detail in order to determ ne which | abeling scheme to pursue. Accurate
identification of conponents and their intended use is part of the foundation for
effective interoperability and interchangeability of conponents.

Label i ng specifications for high perfornmance interconnect conponents have previously
been left mostly to individual suppliers w thout comon features between suppliers.
The lack of effort by accredited standards bodies or other foruns to address the

| ack of commonality provides the primary notivation for creating this specification

The | abeling specifications herein include enough detail to allow the [ abels to be
useful independent of the supplier that created the label and to be physically
created with presently avail able equipnent. Until such time as standards docunents
i ncl ude such detail this specification can serve as the basis for the interconnect
conponent | abel i ng met hodol ogy.

1.2 Marketing information vs technical information

Easily visible properties of conponents, such as shape or color, are sonetines used
to distinguish one brand from another, to distinguish one systemtype from anot her
or just for esthetic reasons. These marketing and nebul ous uses, while inportant,
divert the easily visible properties fromuses ained at conponent identification
conponent interchangeability and conponent interoperability that are the main
notivations for this project. |If the shape or color were to be used for
identification of the technical properties of the conponent the color and shape
woul d then be unavail able for brand distinction, systemtype distinction, or for
esthetics. This conflict alnost certainly doons the acceptance of any schene that
adopts shape or color for functional identification.

1.3 Sone business inpacts of good technical |abeling

CGood | abeling may nake it apparent that a | ess expensive generic conmponent is
adequate for the application. Having this property nmay not appear to be in the
interest of maintaining high profit margins for some conponent suppliers. However,
good | abeling can be very beneficial for the users of the conponent.

For non-generic conponents good | abeling may show that the conponent has

appl i cati ons beyond that where the conponent was originally designed. This benefits
the supplier of the non-generic conponent because of a |larger market size and | ess
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dependence on vol unes and schedul es for other parts of the system It also benefits
t he user due to higher volunes and | ower vol une associ ated costs.

In order to support the w dest possible applicability of all conponents this project
assunes that all the information required to determne the technical suitability of
t he conponent for the application is either on the | abel itself or is available via
references on the |label. The decision of whether to use such a label or not is left
to the supplier/user of the conponent.

1.4 Direct and indirect |abeling

This project assunes that the information required to determ ne the technica
suitability of the conponent for the application is either on the |abel itself or is
available indirectly via references on the |abel. Exanples of specifications for
the format and content of the | abel are also included in this specification. The
deci si on of whether to use such a label or not is left to the supplier/user of the
conponent .

1.5 General requirenents for |abels

Ceneral requirenents for labels of all types is discussed in 3.3.

The informati on content on the |labels nmaps to specific technol ogi es defined by the
hi gh performance interconnect or transport standards (e.g. Fibre Channel) that apply
where possible. Reference to the clauses in the applicable standards for specific
transports i s encouraged.

1.6 Label | ocations

Label i ng requi rements exi st near the separable connectors that define
interoperability points in the application. See 3.1. Board nounting points and

ot her sem permanent parts of the application are not consi dered candi dates for

| abeling via this docunment . Such non connector related docunentation rmay exist for
these points in product design specifications.

1.7 Labeling applications

1.7.1 Conponent physical structure
There are two kinds of conponent considered for labeling in this docunent:

(1) Port and Port conponents
(2) Cable assenblies

These conponents incl ude datacom conponents that are used in bi-directional |inks
where one signal is traveling away fromthe transmtter at the same tinme another
uncorrel ated signal is being received by the neighboring receiver. This can include
paral l el electrical or optical schenes and trunking schenes, however, schenes for
general multi-transport connections through the sane connector are not considered.
An exanple of a nmulti-transport connection is where both Fibre Channel and Ethernet
connections are provided through the same nulti-conductor or multi-fiber connector

1.7.2 Technical application classes

The details contained herein are directed at | abeling both optical and el ectrica

i nterconnect conponents. For the electrical conponents multiple technica
application classes are defined such as datacom power, and telecom For optica
conmponents only datacom and tel ecomtechnical application classes are used because
optical interconnect are not used for the distribution of power.

A key difference between the datacom and tel ecomtechnical application classes is
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the required level of signal integrity; telecomis generally nore forgiving than

dat acom

1.7.3 Business application classes

The busi ness application class distingui shes how the conponent is used in a business
sense (i.e. whether the conponent is used in an open or closed application - see
3.6).

1.7.4 Primary and advanced i nformation

Information is also classified by considering whether the information is prinmary
(required for the basic function) or advanced (additional information that defines
the application) (see 3.7).

1.8 Information category

Label ing information consists of two basic categories (see 3.5):

(1) Information used to identify the capabilities and safety risks designed into
the interconnect or Port containing the connector of interest and

(2) Information needed to identify the field use of the interconnect or Port
contai ning the connector of interest in the field application

Addi ti onal categories could be added for exanple, that (a) identify the actua
properties of the specific individual conmponent (i.e. by testing the properties of a
conponent with a specific serial nunber) or (b) identify the conmponent’s

manuf acturing | ot.

This project assunes that the conponent actually delivers performance within the

tol erances allowed by its designed properties when installed in service. Failures
caused by conponents that do not neet their designed perfornance paraneters in
service are not effectively addressable via any | abeling schenme. Failures caused by
conmponents installed in applications where they are not appropriate is directly
addressabl e via effective identification. Therefore only the two categories of
designed properties and field use properties are included in this |abeling project.

Both categories are critical to effective identification but the nethodol ogy for
creating and specifying the I abels that contain the informati on nmay be very
different. Each category is treated sonmewhat separately in this specification

1.9 Hi erarchy of labeling infornmation

Table 1 and Table 2 show the hierarchical relationship between the divisions of
| abel i ng information:

(1) Business application class (open/closed)

(2) Technical application class (datacom telecom power)
(3) Information class (design/use)

(4) Type of information (primary/advanced).

Tabl e 1- Relationship of labeling information for open applications

Dat acom appl i cati ons Tel ecom appl i cati ons Power applications
Desi gn Field use Desi gn Field use Desi gn Fi el d use
properties | properties | properties | properties | properties properties
Primary Primary Primry Primry Primary (5) |Primary
(1) or (2) or (3) or (4) or or (6)or
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Advanced

(7)

Advanced

(8)

Advanced

(9)

Advanced
(10)

Advanced
(11)

Advanced
(12)

Tabl e 2- Rel ationship of

| abeling information fo

r closed applications

Dat acom appl i cati ons

Tel ecom appl i cati ons

Power applications

Desi gn Field use Desi gn Field use Desi gn Fi el d use
properties | properties | properties | properties | properties properties
Primary Primary Primry Primry Primry Primry
(13) or (14) or (15) or (16) or (17) or (18) or
Advanced Advanced Advanced Advanced Advanced Advanced
(19) (20) (21) (22) (23) (24)

| abeling informati on may have the basic classification
advanced.

For exanpl e, one piece of
open, telecom field use,

There are 24 different basic classifications for labeling information in this node
as shown in Table 1 and Table 2 by the nunbers in parentheses. One may uniquely
identify the | abel application class by the nunbers alone. The basic classification
for the labeling informati on nust be known in order to properly use the | abeling

i nformation.

2. Definitions and abbreviations
Port: the connector associated with an active conponent - typically a device.

Cabl e (bulk cable):
connectors attached and no pre-formng or |oca
attachi ng connectors

electrically conducting wires or optical fibers with no
preparation in anticipation of

Cabl e subassenbly: bulk cable that has been pre-formed in anticipation of connectors
bei ng attached (no separate | abeling requirements identified in this docunent)

Cabl e assenbly: bulk cable with connectors attached on each end

PMD:  Physi cal nedi a dependent
Transcei ver Port: A transceiver port for purposes of this specification is a
connector connected to an active transceiver in the sane package

If the transceiver port is part of a device that supports the protoco
specific variant of a specific transport protocol then the term device port

for a
is used.

3. Cenera

3.1 Definition of “label”

A label is the physical entity that contains information pertaining to the part of
the conponent in the inmediate vicinity of where the | abel exists or to a specified
renote part of the conmponent (such as the opposite end of a cable assenbly). A

| abel may be an integral part of the conponent, for exanple cast in the zinc of a
connector housing that is on one end of a cable assenbly, or nmay be a separate part,
for exanple a tag that is wapped around the fiber of an optical cable assenbly.

Thi s docunent assumes that the physical placenent of the label is easily and
unamnbi guousl y associated with the conponent or part of the conponent where the
information on the label applies. |If there is any anbiguity concerning the
applicability of the information on the |abel, supplenental identifiers such as
arrows or verbal description shall be contained within the [abel to renpve the

Labeling of Ports and Cabl e Assenblies Page 17



Publ i shed SFF-8082 Rev 5.1
anbiguity.

Note that identifying information that is read or witten fromto active conponents
via an electronic interface satisfies this definition of a label. In this
electronic interface case the neans for extracting/ nodifying the information is an
intrinsic part of the label even though this nmeans may exist physically separated
fromthe information.

3.2 Basic labeling unit

The basic labeling unit is the collection of nunbers, words, synbols, physical codes
(e.g. bar codes), and the physical inplenmentation properties (e.g. tag, electronic
etc.) that contain the informati on to be conveyed by the | abel

3.3 General requirenents for |abels

The general requirenents for |abels are:

That non-coded physical |abels be visually readable in normal roomlight w thout
the need for nmagnifiers for a person of average visual acuity

That the information on the | abel be accessible while the systemis in an
operational state such that the label information is useful — for exanple, on
renovabl e PMD devi ces (such as an SFP) physical |abels on the internal connector
or the PMD body may not be visible after the PMD is installed - however, the

| abel information is accessible in the appropriate system operational state since
the label information is used to determ ne whether to use that PMD in a
particul ar bul khead sl ot before inserting the PMD device

That the | abel be durabl e under the environnental and installation conditions
expected for the application

That the presence of the | abel not affect the performance of the label’'s related
conponent or Port or that the |abel be installed prior to the final test for the
component if its presence nmay affect the conponent’s perfornance

That the label not interfere with other parts of the system
That the field use infornmation (see clause 1) be easily nodified in the field
That the |abel not introduce any safety or environmental issues

That any references to material not explicitly contained in the | abel be readily
avai l abl e to the personnel using the conponent — such references shall also be
stable for at |east the expected |life of the conponent - for open applications
the referenced material shall be publicly avail able

Meeting these requirenents is non-trivial and requires significant planning and
know edge of the applications and conponents. Sone incurred costs are expected.

3.4 Information forns

3.4.1 Overview

I nformation used for conponent or Port identification cones nostly in five forns:
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Si ze and shape

Col or

| cons, abbreviations, synbols, acronyns
Witten material (character based)

Physi cal coding

Si ze (and shape), color, and icons all have the property that they do not require a
comon witten or spoken | anguage to communicate their information. The depth of

i nformation conveyed is seriously limted in all three of these forns. Therefore,
effective | abeling of cable assenblies and Ports conponents requires witten

i nformation and/or physical coding (possibly supplenented with icons, abbreviations,
synbol s and acronyns) except when the application is closed (see 3.6).

Figure 1 shows a graphical representation of the relative anount of information
contained in the five different forms.

EWritten

W Physical Coding
Olcons

O Shape

OColor

Figure 1 - Relative information content for different information formns

This specification is purposefully designed to specify |labels that use the English
| anguage and characters. |Internationally recognized synbols (icons) and units are
al | oned.

The follow ng sub-cl auses provide nore detail ed di scussions about each form

3.4.2 Size and shape

The nost effective infornmation formis sonetines the size and shape of the conponent
itself including any keying that nay be used. Size and shape is usually adequate to
identify the basic type of connector and retention schenme. This information is
useful but limted because, for exanple, the tolerances may be different for
different fiber types in the same basic connector. Single node fiber requires
tighter tolerances than nultinode fiber even though the connectors | ook the sane
physically. 1In another exanple the size and shape of the optical fiber itself may
be very ineffective for determning the type of fiber within. A single 3 mm

di ameter jacketed optical fiber cable may contain virtually any kind of fiber and
may contain nultiple fibers.

Di stinctive conmponent shape is problematic for identification of conponent
performance properties. This is because of the reasons discussed in clause 1 above
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concerning conflict with brand identification, systemtype identification, and
esthetics uses and for the follow ng reasons:

Low i ght applications where shapes may difficult to distinguish
Subtle, easily mssed, differences of shape

Use of tactile properties on the label is not considered in this project. Labe
size and | abel shape could be used for some limted purposes but is not encouraged
for identification purposes.

3.4.3 Color

There is sonme consistency with the use of color for identification of designed
properties of conponents. For exanple, orange, brown, or black on the fiber cable
jacket may indicate some formof multinode fiber. Yellow rmay indicate some form of
single node fiber. Blue on a transnmitter may indicate a | ong wave single node type.

Color is very limted in the depth of information it can provide and color is not
al ways used in the sane way.

In a specific exanple of using colors in different ways, boot colors in duplex
optical cable assenblies were proposed to identify the use of the fiber inside the
boot. One canp of people thought that conmmon col ors on connector boots on opposite
ends of the optical cable assenbly would indicate a conmon fiber — one end being
that connected to the transmtter on one end and the ot her being connected to the
receiver on the other end. However, another canp wanted the comon color to nmean a
comon function (i.e. all transmtter connections have the sane color). |In the
second case the boot colors on opposite ends of the cable assenbly for the sane
fiber would be different. Both cases would have two different colors on each end of
the cable assenbly but the neaning is conpletely different in the two cases.

Therefore, color features are useful, maybe, in some cases.

Use of conponent color is also problematic for the reasons discussed in clause 1
concerning conflict with brand identification, systemtype identification, and
esthetics uses and for the follow ng reasons:

Def erence to peopl e who have troubl e distinguishing colors

Long termstability of colors

Low | ight applications where colors nmay be difficult to distinguish
Subtl e, easily mssed, differences of color

3.4.4 lcons and synbol s

Icon or synbols are a convenient way to convey sone information. For exanple, Icons
m ght indicate which standard was used as the basis for the performance requirenents
on the port or cable assenbly. Even if one could figure out which standard goes

wi th which icon, the icon nmay not say which variant of the standard applies.
Abbrevi ati ons, synbols, and acronyns are all essentially the sane as icons in their

i nformation content.

3.4.5 Witten materi al

English | anguage witten material is the preferred nethod for providing information
on the label if visual reading is expected and space pernmits. Witten nmateri al
consunmes the nost space but has the | east chance of being msinterpreted. The
conflict between space avail able and the anount of witten material desired
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constitutes a core trade off set for practical |abels.

3.4.6 Electronic |abels

El ectronic | abels (not the sanme as physical coding) are those that are read and
witten through an electrical interface on the conponent. Electronic |abels are
comonly found on active Port conponents but passive conponents (e.g. passive
transponders) nmay al so be used to produce electronic |abels. The format of the
| abel may be identical to that used on a physical |abel but the anount of
information may be significantly greater for the electronic | abel

3.4.7 Physical coding

Physi cal coded naterial on the |abel itself (such as a bar code or a magnetic strip)
is the preferred nmethod for providing information on the | abel if a machi ne readi ng
of the label is expected. This schene also has the foll owi ng advant ages:
- Translation of the meaning of the label into various |anguages is facilitated in
principle by the reader
Ambient light is less of a factor since the reader uses its own readi ng schene
with a self contained |light source (bar codes) or a nagnetic strip sensor
Danger of misreading is reduced
Transl ation of the |abel content into and fromthe standard | abel formats is easy

D sadvantages include (1) requiring the reader/witer to be positioned in highly
constrai ned places and (2) that a separate piece of equipnment is required.

3.5 Information classes for |abels

Information on | abels cones in two basic cl asses:

Conponent desi gn properties
Fiel d use properties

Conmponent design properties information is that determ ned by the intended physica
properties of the conponent. Field use property information is determ ned by how
and where the conponent is used and by the kind of traffic it supports.

Conmponent design property informati on nay be physically attached to or inbedded
within the conmponent and is the sane regardl ess of the use of the conponent in
service

Field use property informati on nust be added after the application for the conmponent
is known. For open applications (see 3.6) field use property information nust be
applied in the field because it is only then that the end use application is known.

3.6 Open and cl osed applications

Qpen applications are those where the details of the end use are not known when the
conmponent is designed and manufactured. Generic conponents are intended for open
applications.

O osed applications are those where all the parts needed to build the systemare
included as part of a kit that is sold with the systemor where all the rel evant
details of the application are known when the conponent is designed. Sone

rudi mentary identification may be needed for conponents of closed systens but risk
of ineffective identification is small since the parts were designed or specified
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for use with the other hardware in the cl osed system

O osed applications require detail ed know edge of the end use application prior to

t he conponent design and manufacture. |f desired, the field use properties

i nformati on may be applied in the design or manufacturing process. Field nodifiable
| abel s may not be required. Exceptions to this statenment include conditions where
multiple ports of the same type exist and field identification for the interconnect
associated with a specific port is required. Sone reference on the |label to the

cl osed application should be included.

Figure 2 shows a graphical summary of the discussion in this sub-clause.

OPEN SYSTEM CLOSED SYSTEM
COMPONENT LABEL COMPONENT LABEL
COgE;giPT CLOSED SYSTEM
IDENTIFICATION
INFORMA TION INFORMATION

(FACTORY APPLIED (FACTORY APPLIED)

OPTIONAL USE

INFORMATION
COMPONENT USE (FACTORY OR
INFORMATION FIELD APPLIED)
(FIELD APPLIED)
OPTIONAL
PART NUMBER

(FACTORY APPLIED)

Figure 2 - Basic label information requirenents

The remai nder of this specification is ainmed at the open system conponent | abeling
appl i cati ons.

3.7 Types of information

In order to deal with the severe linmits of space required for conplete | abels the
followi ng division of information types is created:

Primary
Advanced

Primary information is that which is likely to prevent any operation unless matched
to conponents and application that are conpatible. Advanced information is that
whi ch is needed to have features beyond the basic operation

Primary and advanced informati on do not necessarily nmap to design property
information and field use infornation

Label s shall contain all primary informati on and nmay optionally contain advanced
i nformation.

3.8 Part nunber reference systens
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A part nunber reference system can conceptually provide an efficient way to nap sone
conponent design property information to the specific conponent w thout burdening
the hardware with large |abels. The part nunber nethod is problematic for open
systens, however, when multiple suppliers for the same functional conponent are
avai |l abl e.

At a mnimuma cross reference list is required if part nunbers are used for generic
conmponents. It is also required that the specifications for the part nunber be
avai | abl e publicly.

A clear indication that a conponent is not an open conponent is when a part nunber
is used as the nain identifier but the specifications for the part nunber are not
publicly available. Publicly avail able specifications that do not contain adequate
detail is another indication that the conponent is not open

This SFF specification assunes that part nunber identifiers, when used as the
primary means for identifying design properties, are useful only for closed
applications.

The design properties identifiers should use references to stable public standards
or other docunents with specific reference to the variants in the docunents that
apply. Aternatively the | abel should contain the design properties explicitly.

3.9 Values of paraneters on |abels

3.9.1 CGenera

Val ues of paraneters on | abels are case sensitive al phanuneric for a total of
approximately 62 single digit values. The nunber zero should be used with the
slash, A& to distinguish it fromthe letter ‘O. Dual digit schenmes allow up to
3844 uni que val ues.

Character enhancenents such as underlining, bolding, and italicizing nmay be used to
enhance readability but do not carry any information other than that conveyed by the
character.

3.9.2 Choice of character on the | abe

Whenever possible the value on the | abel should correspond to the literal value for
t he paraneter.

For exanple, assuming that the literal value is a nunerical quantity the litera

val ue woul d be nunerical and the order of use would be nunmerical first, capita
letter next, |lower case letter as a last resort. It is a user choice whether to use
the single digit alpha or nmultiple digit nunmerical schenme for nunerical quantities
that cannot be represented by a single digit nunber.

If the literal value is an al pha quantity the order of use would be capital letter
first, lower case |letter next, and nunerical | ast.

For conditions when the literal value cannot be represented by the preferred nethod
an external reference is required to determ ne the desired val ue.

3.9.3 Meaning of the value shown on the | abe

Val ues of paraneters shall be the nom nal designed values for the conponent (e.g.
100 Ohms) unl ess ot herwi se noted. Paraneters that indicate the actual property of
the specific part (by serial nunber) shall be clearly marked as distinct fromthe
designed value. Normally this should be obvi ous because the actual property of the
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specific part is not a round nunber (e.g.,.103.2 Chns for the actual property versus
100 Ohns for the designed val ue).

3.10 Overview of |abel attachnment schenes

Label s nay be attached by any suitable neans. Sone of these are |isted bel ow

Sticker type with adhesive on one side and the witten nmaterial on the other

Integral type (usually for design information only since field nodification may
be difficult) where the label information is formed directly into the conponent
during manufacture or later. Die cast connector housings may contain | abe
information in the cast for exanple. Etching or printing after fabrication and
witing with an engraving pen are other exanples of integral type |abels.

W apped type where the label is literally wapped around the conponent. An
exanple is a label on a bulk cable that is wapped around the cable and covered
with transparent tape

Flag type where a durable flexible material is used for the label and is firmy
attached al ong one edge | eaving the body of the |abel free

Ring type where a donut shaped | abel surrounds the conmponent but is not firmy

attached to the conponent in one place. A variation on this schene is arigid

ring that surrounds the conponent with a tag attached to the ring.

3.11 Special considerations for |abel attachnent

Label attachnent is an intrinsic part of the |abel design. The l|abel attachnent is
subject to all the requirenents of labels in general as described in 3.3. An
exanpl e of an inappropriate |abel attachnment is placing the |abel on a renovable PVD
conponent in a place that interferes with the EM contai nment portions of the
connectors. Another exanple of poor |abel attachnent is using a flag type |abe
attached to the bul k cabl e near the connector end where high density panel
connectivity is needed. The flag type label interferes with access to the mating
interface of the connectors on the panel

4. Port and port conponent | abeling

4.1 Overview

The application class shall be available for all |abels. The application class
defines the business class (open or closed), the technical class (datacom telecom
or power), the information class (design or field use) and the information type
(primary or advanced) as described in 1.9. One may use the nunbering system shown
in Table 1 and Table 2 for a shorthand nethod of identifying the |abel application
cl ass.

O ause 4 describes the architecture for |abels of ports and port conponents.
For electrical applications ports nmay exi st whose function is sourcing or sinking of
power. This docunent treats power ports and data/conmuni cati ons ports as

architecturally equival ent for |abeling purposes. The text used in this clause
descri bes the data/ comuni cations applications.

4.2 Ceneral port requirenents
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4.2.1 Device and transceiver ports

A transceiver port for purposes of this specification is a connector connected to an
active transceiver in the same package. |f the transceiver port is part of a device
that supports the protocol for a specific variant of a specific transport protoco
then the termdevice port is used.

CONNECTOR DEVICE
|: TRANSCEIVER TRANSCEIVER PROTOCOL
FUNCTION
TRANSCEIVER
PORT
DEVICE
PORT

Figure 3 - Two types of port

The main distinction between a transceiver port and a device port is that the device
port is required to support the requirenents for the transport protocol being used
by the device. These requirenments usually include specific analog requirenents on
the transceivers and al so include many requirenments on the data structures and
content. Transceiver ports (not part of a device) are not protocol aware but nmay
have the anal og properties required by specific transport protocol standards.

In this specification only design property information for ports is considered.
Field use information for ports is usually variable only for Port nunmbers. For

Ports that are protocol agile and/or speed agile the field use properties may be
nore vari abl e.

4.2.2 Physical port inplenentation types

Two types of physical port inplenentation are defined:

Hardwi red transcei vers
User renpvabl e transceivers

These types shoul d be evident by physical exam nation

4.2.3 Port |abel paraneter val ues and character size
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For all cases the | abel should be at |east 6 point font using all capital letters if
possi ble (where letters are used). Qherwi se use the largest font that will fit in
t he space avail abl e.

In all cases the port should have a nunber associated with the physical port. Note

that this may be different fromthe nunber associated with the |logical port (i.e
Port address).

4.3 Transceiver ports

The following paraneters are prinmary information for transceiver ports:
1. Data rates or frequency: (2 digits)

2. Nom nal wavel ength (optical) or nom nal signaling/ power type (electrical): (2
digits)

3. Physical variant of transport standard: for FC for exanple LG L (4 digits)
4. Nunber of the physical port (N digits)

Note that the reference to a specific variant of a specific transport defines nany
physi cal and signal requirements but rmay carry no protocol requirenents.

4.4 Device ports

The device port label carries all the information for the transceiver port
identified in 4.3 and adds the following prinmary paraneter that identifies the
specific transport type supported by the device.

1. Transport type (including the physical architecture used in the ports): (4
digits) where the first two digits describe the transport e.g. FC for Fibre
Channel and the second two digits are descriptors for other paraneters such as
nunber of parallel fibers, nunber of data channels, organization of paths
(serial, parallel, multiplex)

4.5 Hardwi red ports

For the hardwi red schene the | abeling for the port is a 12 digit al phanuneric field
that shall be visible on the body of the external connector (when demated) or other
surface visible to the user that is permanently attached to the hardware containing
the transport protocol chip. These 12 digits support all but the physical port
nunber. Additional digits are required to support the physical nunber of the port
as needed to support the physical nunbering schene for the system

4.6 User renovabl e transcei vers

4.6.1 Labels on the port that accepts the renovable transceiver

For enclosures that are conpatible with user renovabl e transceivers the transport
type and data rate (a 6 digit al pha nuneric field) shall be visible on the cavity
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encl osure surface visible to the user near the cavity. The enclosure
chip or the supporting electronics for

door or ot her
is that which contains the transport protoco
the transceiver (e.g a hub).

Additional digits are required to support the physical nunber of the port as needed
to support the physical nunbering schene for the system

4.6.2 Labels on the renovabl e transcei vers proper
For the renovabl e transcei ver proper the followi ng shall be indicated:

Data rate(s) that the transceiver supports ( 2 digits)

Nom nal wavel ength (optical) or nominal signaling type (electrical) (2 digits)
Physi cal variant of transport standard: for FC for exanple LC-L (4 digits)
This information shall be indicated using the 8 digit field and shall be visible to

t he user when the externa

i nstall ed.

cable is denated and the renovabl e transceiver is

4.7 Advanced | abeling paraneters for ports

Addi ti ona
ports (al

paraneters and | abel
Mdigits):

Aut onegoti ati on i npl ement ed?
Aut o test node inpl enmented?

Spectral
Act ua

width (optica
center wavel ength (optica

only)

only)

spaces may be of use for “advanced”

Launch power (optical) or launch anplitude (electrical)
Recei ver sensitivity
A.C. coupling nmethod if any

Conpensati on net hod used if any
Term nation values for receiver ports

Source term nation values for transmtter ports

| abel i ng of

These advanced paraneters may be included directly on the labels or indirectly via
but shoul d be avail abl e from product specifications.

r ef erences.

4.8 Summary for ports

A summary of

Table 3 - Sumary of

| abel i ng requirements for ports is given in Table 3:

| abel ing requirenents for Ports

Por t Number of Data rate Wavel engt h/ Transport + | Transport Advanced
description physi cal port signaling vari ant type
type

N digits 2 digits 2 digits 4 digits 4 digits Mdigits
Har dwi r ed Anywher e near Anywher e near Anywher e Anywher e Anywher e Anywher e
transcei ver or on the or on the near or on near or on near or on near or on
port port port the port the port the port the port

connect or connect or connect or connect or connect or connect or
Har dwi r ed Anywher e near Anywher e near Anywher e Anywher e Anywher e Anywher e
devi ce port or on the or on the near or on near or on near or on near or on

port port the port the port t he port the port

connect or connect or connect or connect or connect or connect or
User N A On the On the On the N A Anywher e on
renovabl e transcei ver transcei ver transcei ver t he
transcei ver vi si bl e when vi sible when | visible transcei ver
conponent t he connector t he when the
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(either
transcei ver
or device
port)

is demated

connector is
demat ed

connect or
is demated

Encl osure
that accepts
a user
renovabl e

Anywher e near
the
transceiver
cavity

Anywher e near
the
transceiver
cavity

N A

N A

Anywher e
near the
transcei ver
cavity

Anywher e
near the
transcei ver
cavity

transcei ver
(either
transcei ver
or device
port)

5. Cabl e assenbly I abeling

5.1 Ceneral

Cabl e assenblies are conponents that contain separable connectors on each end of an
optical fiber or electrical bulk cable. Since cable assenblies nay be quite long it
is conmon that one cannot see both ends of the cable assenbly at the sane tine.

This condition produces a requirenment for the | abel that the location and port
properties of the far end be noted on the | abel on the near end.

Cabl e assenbli es have the sane genera
cl ause 4.

consi derations as ports as described in

O ause 5 describes the architecture for |abels of cable assenbly conponents.
5.2 Cable assenbly labeling in an open environnent

Design information shall be provided on both ends of the cable assenbly by public
standards reference or by specifically including the information in 5.5.1. The
subset relating to the bulk cable properties (itenms 3, 4, 5, 6, and 11 in 5.5.1) nay
be printed on the cable jacket, by public standards reference.

5.3 Cable assenbly labeling in a closed environnent

Desi gn information shall be provided on both ends of the cable assenbly through a
part nunber reference, by public standards reference, or by specifically including
the information in 5.5.1. The subset relating to the bulk cable properties (itens
3, 4, 5 6, and 11 in 5.5.1) may be printed on the cable jacket, by public standards
reference, or by reference to the part nunber for the bul k cable.

5.4 Use information and application class

Use information for cable assenblies shall be affixed to the body of the bulk cable
near each connector using a tag. This tag may be field attachabl e and shall have
adequat e space to contain the information specified in clause 5. Mans for addi ng
the field use information shall be provided.

The application class shall be available for all |abels. The application class
defines the business class (open or closed), the technical class (datacom telecom
or power), the information class (design or field use) and the information type
(primary or advanced) as described in 1.9. One may use the nunbering system shown
in Table 1 and Table 2 for a shorthand nethod of identifying the |abel application
cl ass.

5.5 Specific requirenents for |abeling cable assenblies
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5.5.1 Information determ ned by the conponent design
5.5.1.1 Primary information

The following primary properties are fixed by the cable assenbly design

1. Basic application (2xFC, SPlI-4, SAS-1.0, 3 phase 208V power, etc) (2 digits or
standardi zed icons if the icon alone is adequate to describe the application - an
exanpl e of inadequate icon information is the USB synbol that does not

di stingui sh between USB 1.0 and USB 2. 0)

Cabl e assenbly length (2 digits)

M ni mum bend radius (2 digits)

UL class (4 digits)

Bul k cable type (SM M, M, etc.) (2 digits)

Pinout reference if not included in the basic application specification

oahwn

5.5.1.2 Advanced information

The fol |l owi ng advanced properties are fixed by the cable assenbly design

Bul k cable grade (2 digits)

Connector grade (SM MMetc.)(2 digits)

Zero dispersion wavel ength for the fiber (optical only) (2 digits)
Maxi mumreturn loss (2 digits)

Fi ber end face type or electrical contact type (angled, straight) (2 digits)
Ecol ogi cal inpact (2 digits)

Nurmber of active fibers or wires in the connector (2 digits)

Maxi mum i nsertion loss (2 digits)

Insertion force (2 digits)

10. Renoval force (2 digits)

11. Axi al withstanding force (2 digits)

12. CWPT performance (2 digits)

13. Torque requirenments on retention mechanism (2 digits)

CoNOURWNE

5.5.2 Information determ ned by how the conmponent is being used

The following properties are defined by how the cable assenbly is used:

1. Physical port nunber for the near end cable assenbly connection (N digits)

2. Physical port nunber for the far end cabl e assenbly connection (N digits)

3. Physical location of far end (Wdigits)

4. Physical location of near end (Wdigits)

5. Transport (FC, GBE, IB etc) (4 digits)

6. Total link length including all concatenated cable assenblies in the link (2
digits)

7. Data rate being used (2 digits)

8. Wavelength (optical) or signaling type (electrical) being used (2 digits)

9. Spectral width being used (2 digits)

6. Physical |abeling requirenents

6.1 Ceneral requirenents

In future revisions of this specification requirenents for the details of the
| abeling may be developed. |In this revision, sone initial thoughts are presented.
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6.2 I nplenentation options

6.2.1 Cabl e assenblies

There are at |east three basic options for applying witten design property
i nformation on cabl e assenblies:

Printed on the cable jacket
Printed on the connector or backshel
Printed on a tag

For field use property information on cable assenblies the only option presently
identified is the tag.

6.2.2 Ports

For ports the followi ng options exist for witten design property infornmation

Printed on the external connector and visible when the connector is unmated
Printed on the bul khead of the enclosure containing the port

Printed on the body of the renovabl e transceiver

Cont ai ned el ectronically within the Port

Field use property information for ports is [imted to identification of the port
nunber .

6.3 Physical inplenentation of |abels

Any printing on the conponent or the enclosure may be done in a durable way during
t he conponent manufacturing or nmay be applied by sonme sort of separate |abel. The
preferred nmethod is factory applied because the size advantages of special tooling
may be applied and the specific space for the | abel becones part of the design
constraint for the conponent.

Appl ying | abel s (other than tags on cabl e assenblies) after the conponent has been
designed is problematic for two reasons:

The tol erances required for attaching the | abel nust consider the ability of
humans to place the | abel accurately

Suitabl e space for the | abel may not be avail abl e

In the case where a tag or separate |abel is possible, the information in 6.4
descri bes sonme technol ogy for produci ng physical |abels.

6.4 Exanpl es of technology for production of separate |abels or tags

This section identifies exanples of equipnent that nmay be considered for use with
| abel ing. This docunment does not endorse this equi pment and encourages users to do
their own research. This material is provided for convenience only.

Brot her nmakes a | abeling nmachine that can attach to a PC/ Laptop. |t cones with
software but creation of a custom piece of software that inplenents the |abeling
strategy described in this specification nay be better. The software could be
delivered on a CD with the rest of the RackBuil der software or on the web or with
ot her products.
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Several conpani es already of fer cable | abeling devices and software. See for
exanpl e the Panduit |inks bel ow

http://ww. pandui t eeq. coni product _category/PS printers. asp

http://ww. pandui t eeqg. coni product cat egory/ PS | abel s. asp

http://ww. pandui t eeqg. coml product _cat egory/PS software_-_| abel s. asp

The followi ng informati on was derived fromthese |inks:
Printer: PT-2500pc

COWPUTER LABEL PRI NTER
[Uses up to 1", Lami nated TZ tape]

An ideal mx of affordability, versatility, and great features, the P-Touch 2500pc
is an attractively styled conputer label printer that will produce high quality

| am nated | abels right fromyour conputer. Wth an easy to use, 32-bit |abel design
sof tware program and wi de sel ection of colorful "TZ" tape conbi nations, you can

qui ckly create professional |ooking signs, shelf and property tags, storage and
presentation | abels, and nore! For added conveni ence, the P-Touch 2500pc has a
built-in automatic tape cutter and one-step, drop-in tape cassette design. Conplete
with printer, cable, software and tape, the P-Touch 2500pc delivers the price,
features and quality you need for your hone, office and busi ness applications.

ADDI TI ONAL FEATURES

PC and Maci nt osh® Conpati bl e

Uses lam nated "TZ" tapes available from1/4"(6m) to 1"(24nm) w de

Built-in automatic tape cutter

13 bonus TrueType® fonts incl uded

Inmport file formats:
W ndows® BMP, I1CO DB, JPG AF, TIF and W/
Maci nt osh® BMP, PICT, JPEG and TIFF

Over 700 clip art pictures and synbols

13 resident bar code synbol ogi es

Auto formats for fast, easy |abel designs

Cal endar, Date and Tine insert function

Prints up to 5,000 multiple copies

Aut omati ¢ nunber and al phabet sequenci ng

Cust om st anp- maki ng option

Special effects split, mrror and vertical printing

Unit Dinensions: 2.5"(W x 3"(D) x 6"(H

Unit Weight: 2l bs (without tape cassette, |I/F cable andAC adaptor)
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I ncl udes:
Bonus CD- ROM
P- Touch Editor Software (W ndows® and Maci nt osh®)
W ndows® 95/ 98/ NT and Maci ntosh® Printer driver
True Type® fonts
User's Cuide
Serial Printer Cable (RS-232C RS-422)
Power Adaper
1/2" wide "TZ" tape (Black on Wite)
Home/ O fi ce
* Filel Storage
* Asset Tags
* Presentation/ Reports
Busi ness
* Retail Shelf Tags and Signs
* Packagi ng I nformation
* Custom zed Services
I nventory
* Auto | D/ Bar Codes
* Packagi ng Updat es
* \Mrehouse
* Tanper Evident Labels
Phar maceut i cal
* Prescriptions
* Laboratory
* Warni ng Signs
Commer ci al
* Nutrition/Product Contents
* Security/1D Tags
* & aphi ¢ Design Conpositions
Manuf act uri ng
* Model and Serial Nunber Tags

* Machi ne and Parts Label
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* Safety Signs
For further information, contact our Local O fices around the world.

Speci fications and body color differ country to country.
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