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Abstract: This docunent defines a 40-pin SCA (Single Connector Attach) connector
for use in applications for Fibre Channel disk drives racked in a cabinet.

Thi s docunent provides a common specification for systens manufacturers, system
integrators, and suppliers of drives. This is an internal working docunment of the
SFF Committee, an industry ad hoc group.

Thi s docunent is nade available for public review, and witten coments are

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

Support: This docunent is supported by the identified nenber conpani es of the SFF
Commi tt ee.

Docunentation: This docunent has been prepared in a simlar style to that of the |1SO
(I'nternational Organization of Standards).
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If you are not a nenber of the SFF Conmittee, but you are interested in
participating, the follow ng principles have been reprinted here for your
i nformation.

PRI NCl PLES OF THE SFF COWM TTEE

The SFF Conmittee is an ad hoc group formed to address storage industry needs in a
pronpt manner. Wen forned in 1990, the original goals were limted to defining de
fact o mechani cal envel opes within which disk drives can be devel oped to fit conpact
conputer and other small products.

Adopting a common 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 provi de packaging | eeway for the integrator

I n Novenber 1992, the SFF Committee objectives were broadened to enconpass ot her
areas whi ch needed sinmilar 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 at e
sol uti on.

Specifications created by the SFF Conmittee are expected to be subnmitted to bodies
such as EIA (Electronic Industries Association) or an ASC (Accredited Standards
Committee). They may 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 conmittee. There are 3 levels of participation

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

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

- The individual s who represent nmenber 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 Conmittee meetings becones public donmain. There are no
restrictions on the open nailing of material presented at committee nmeetings. In
order to reduce di sagreenents and m sunder st andi ngs, copies nmust be provided for al
agenda itens that are discussed. Copies of the naterial presented, or revisions if
conpleted in tinme, are included in the docunentation nailings.

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 nmanage the SFF Conmittee.

40-pin SCA-2 Connector w Parallel Selection Page 3



Publ i shed SFF- 8045 Rev 4.7

If you are not receiving the docunentation of SFF Conmittee activities or are
interested in becoming a nmenber, the follow ng signup information is reprinted here
for your infornmation.

Menber shi p i ncl udes voting privileges on SFF Specs under devel opnent .

CD_Access El ectronic docunentation contains:
- Mnutes for the year-to-date plus all of |ast year
- BEmail 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 docunentation contai ns:
- Mnutes for the current neeting cycle.
- Copies of Specifications revised during the current neeting cycle.

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

Nane: Title:
Company:
Addr ess:
Phone: Fax:
Enmai | :

Pl ease register ne with the SFF Cormittee for one year.

____Voting Menbership w El ectronic docunentation $ 2,160
____Voting Menbership w Meeting documentation $ 1,800
____Non-voting Cbserver w El ectronic docunmentation $ 660 U S
$ 760 Overseas
____Non-voting Cbserver w Meeting docunentation $ 300 US
$ 400 Overseas
Check Payable to SFF Conmittee for $ i s Encl osed
Pl ease invoice ne for $ on PO #:
M Vi sa/ AnX 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

When 2 1/2" dianeter disk drives were introduced, there was no commonal ity 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 tinme to market with the

| at est machine was an inportant factor. Systemintegrators worked individually with
vendors to devel op the packagi ng. The result was w 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 woul d becone even nore constrained in dinmensions
because of a possibility that such small devices could be inserted into a socket,
not unlike the nethod of retaining senm 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 narketing and engi neering
consi derations of the energing new technology in disk drives. After two infornmal

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

During the devel opment of the formfactor definitions, other activities were
suggest ed because participants in the SFF Committee faced problens 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 industry issues
that are either not addressed by the standards process or need an inmedi 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 small and
the projects could be conpleted in a rapid tineframe. |If proposals are nmade 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
emergi ng product area, there is roomfor nore than one approach. By naking the
docunent ati on on conpeting proposal s avail able, an integrator can exam ne the
alternatives avail able and select the product that is felt to be nost suitable.

Suggestions for inprovenent of this specification will be wel cone. They shoul d be
sent to the SFF Conmittee, 14426 Black Walnut C, Saratoga, CA 95070.

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

i ndustry group. The nenbership of the conmttee 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 --

40-pi n SCA-2 Connector w Parallel Selection

1. Scope

In an effort to broaden the applications for small formfactor disk drives, an ad
hoc industry group of conpanies representing systemintegrators, periphera
suppliers, and conponent suppliers decided to address the issues invol ved.

The purpose of this SFF Specification is to define a single connector suitable for
the direct attachnent of Fibre Channel drives to backpl anes and not her boards.

The FC- SCA has been designed for serial transfer Fibre Channel devices, and carries
all signals as required by the Fibre Channel Physical Interface and the Flbre
Channel Arbitrated Loop standards. In addition, all required power and auxiliary
signals are carried by the sane single connector. The SCA mechani cal definition

all ows the device to be plugged into a board socket. The di mensions are provided for
both 1" and 1.6" high 3 1/2" disk devices. The sanme connector structure is
appropriate for 2 1/2" devices as well.

The SFF Conmittee was forned in August, 1990 and the first working docunent was
i ntroduced in January, 1991

1.1 Description of O auses

Clause 1 contains the Scope and Purpose.

Clause 2 contains Referenced and Rel ated Standards and SFF Specificati ons.
Clause 3 contains the General Description
Clause 4 contains the d ossary.

Clause 5 contains the physical positioning requirenents.

o O

Clause 6 contains the signal assignments.

~l

Clause 7 defines the connector requirenents.
Cl ause 8 specifies the connector
2. References

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

2.1 Industry Docunents
The following interface standards are relevant to this Specification

- Project T11/1619-D FC-FS-2 Fibre Channel - Framing and Signaling
- Project T11/1506-D FC-Pl-2 Fibre Channel - PHYSI CAL | NTERFACES

- ANSI INCI TS 332-1999 FC-AL-2 Arbitrated Loop 2

- ANSI INCI TS 332-1999/ AML- 2003 FC-AL-2 Arbitrated Loop 2 Anendnent
- ANSI INCI TS 350-2003 FCP- 2 Fi bre Channel Protocol 2

40-pin SCA-2 Connector w Parallel Selection Page 6



Publ i shed SFF-8045 Rev 4.7
2.2 SFF Specifications
There are several projects active within the SFF Cormittee. At the date of printing

docunment nunbers had been assigned to the follow ng projects. The status of
Specifications is dependent on committee activities.

F = Forwarded The docunment has been approved by the nenbers for
forwarding to a formal standards body.

P = Published The docunent has been balloted by nmenbers and is
avail abl e as a published SFF Specification

A = Approved The docunent has been approved by ball ot 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 opnent The docunent is under devel opnent at SFF.

E = Expired The docunment has been published as an SFF
Speci fication, and the nmenbers voted agai nst re-
publishing it when it cane 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 nunber.

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
avail abl e in hard copy.

i = Information The docunent has no SFF project activity in progress,
but it defines features in devel oping industry
standards. The docunment was provi ded 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 = submitted The docunent is a proposal to the nenbers for
consi deration to beconme an SFF Specification

Spec # Rev List of Specifications as of January 14, 2005

SFF- 8000 SFF Committee Information

INF-8001i E  44-pin ATA (AT Attachnent) 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 |l Form Factor 2.5" Drives

SFF- 8005 E Smal |l Form Factor 1.8" Drives

SFF- 8006 E Small Form Factor 1.3" Drives

SFF- 8007 E 2mm Connector Alternatives

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 15mm 1. 8" Drives

INF-8011i E  ATA Timng Extensions for Local Bus

SFF-8012 3.0 4-Pin Power Connector D nensions

SFF- 8013 E ATA Downl oad M crocode Comrand

SFF- 8014 C Uniti zed Connector for Rack Mounted Drives
SFF- 8015 E SCA Connector for Rack Mounted SFF SCSI Drives
SFF- 8016 C Small Form Factor 10mm 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 ROVs

SFF-8025 0.7 SFF Committee Specification Categories
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| NF- 8028i
SFF- 8029

E
E

SFF-8030 2.0

SFF- 8031

SFF-8032 1.6

| NF- 8033i
| NF- 8034
| NF- 8035i
| NF- 8036i
| NF- 8037i
| NF- 8038i
| NF- 8039i

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

| NF- 8050i
| NF- 8051i
| NF- 8052i
SFF- 8053
SFF- 8054
| 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

| NF- 8070i
SFF- 8072
SFF- 8073
| NF- 8074i
SFF- 8075
SFF- 8076
| NF- 8077i
SFF- 8078
SFF- 8079
SFF- 8080
SFF- 8082
SFF- 8084
SFF- 8085
SFF- 8086
SFF- 8087
SFF- 8088
SFF- 8089
| NF- 8090i
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- BErrata to SFF-8020 Rev 2.5
- Brrata to SFF-8020 Rev 1.2

SFF Committee Charter

Narmed Representatives of SFF Conmittee Menbers
SFF Committee Principles of Operation

| rproved ATA Timing Extensions to 16.6 MBs

H gh Speed Local Bus ATA Line Term nation |ssues
Sel f-NMonitoring, 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
VHDCI 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 Connect or

80- pi n SCA-2 Connect or

80- conduct or ATA Cabl e

w Paral |l el Sel ection
for SCSI Disk Drives
w Serial Sel ection
w Paral |l el ESI
Assenbl y

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 Connector
SMART Application Quide for ATA Interface
50- pi n 2mm Connect or

Unitized ATA 2-pl us Connector

Uniti zed 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 SSW&s and Pl enari es
Unshi el ded HD Cabl e/ Board Connector System
40- pin SCA-2 Connector w H gh Vol t age

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

40-pin SCA-2 Connector w Bidirectional ESI
Quidelines to Inport Drawi ngs into SFF Specs
Fax- Access I nstructions

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 Recordabl e Media

Label ing of Ports and Cabl e Assenblies

0. 8nm SFP Card Edge Connector Di nmensi oni ng
100 Mbs Smal | Fornfactor Transceivers

0. 8nm Card Edge Connector Di mensi oni ng

0. 8mm Unshi el ded Connector |Interface

0. 8mm Shi el ded Connector |Interface

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

Form Fact or Pl uggabl e Modul e)

Sel ection

SFF- 8045 Rev 4.7
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SFF- 8101
SFF- 8110
SFF- 8111
SFF- 8122
SFF- 8120
SFF- 8123
SFF- 8124

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 1
| NF- 8350i

SFF- 8400

SFF- 8410 16.
I NF- 8411 1.
SFF-8412 12.
SFF- 8415 4.
SFF- 8416 10.

SFF- 8420 11.
SFF- 8421 2.

SFF- 8422
SFF- 8423

SFF-8424 0.
SFF-8425 1.

SFF- 8426

SFF- 8429 0.

SFF-8430 4.

SFF- 8431

SFF- 8441 14.
SFF- 8451 10.
SFF- 8452 3.

SFF- 8453

SFF- 8460 1.

SFF- 8464
SFF- 8470
SFF-8471
SFF- 8472
| NF- 8475i
SFF- 8480
SFF- 8482
SFF- 8483
SFF- 8484
SFF- 8485

SFF- 8500e
SFF-8501e
SFF- 8508e
SFF- 8523
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3 CGbs and 4 Gobs Signal Characteristics

5V Parallel 1.8" drive formfactor

1.8" drive formfactor (60x70mm

1.8" (60x70m) w SCA-2 Connect or

1.8" drive formfactor (78x54nmm

1.8" (60x70m) w Serial Attachment Connect or
Mermory 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 Form Fact or

2.5" Drive w SCA-2 Connect or

2.5" Drive w Serial Attachnent Connector

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 Attachnment 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

WWWWwWwwww

VHDCI (Very High Density Cabl e | nterconnect)

H gh Speed Serial Testing for Copper Links

H gh Speed Serial Testing for Backpl anes

HSO (H gh Speed Optical Interconnect) Testing
HPEI (H gh Performance El ectrical |nterconnect)
HPEI 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

Singl e 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 Hi gh Speed Serial connectors

HSS Backpl ane Desi gn Qui del i nes

| rproved MM HSS Optical Link Performance

Mul ti Lane Copper Connect or

ZFP Multi Lane Copper Connector

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

HSS (H gh Speed Serial) DB9 Connections

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

Miul tiLane Unshi el ded Serial Attachnent Connector
Serial GPIO (CGeneral Purpose | nput/Qutput) 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 Attachnent Connector

Connector w Parallel Selection

SFF- 8045 Rev 4.7
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SFF-8551 3.2 5 1/4" CD Drives form factor

SFF-8552 1.0 5 1/4" 9.5mm 12. 7mm Optical Drive Form Factor
SFF-8572 C 5 1/4" Tape formfactor

SFF-8610 C  SDX (Storage Device Architecture)

2.3 Sources

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

15 I nverness Wy 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
Gbserver or Menber.

14426 Bl ack Wal nut C 408-867- 6630x303
Sar at oga 408-867- 2115Fx
CA 95070 FaxAccess: 408-741-1600

The increasing size of SFF Specifications has nmade FaxAccess inpractical to obtain
| arge docunents. Docunent subscribers and nenbers are autonatically updated every

two nmonths with the | atest specifications. Specifications are available by FTP at

ftp://ftp.seagate.con sff

El ectroni ¢ copi es of docunents are al so nmade avail abl e via CD Access, a service

whi ch provi des copies of all the specifications plus SFF reflector traffic. CDs are
nmai |l ed every 2 nonths as part of the docunment service, and provide the letter ball ot
and paper copies of what was distributed at the neeting as well as the neeting

m nut es.

40-pin SCA-2 Connector w Parallel Selection Page 10
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3. General Description

The environnment for this Specification is a Fibre Channel drive which uses a comon
connector structure for racking drives in a cabinet.

The FC- SCA system i ncl udes:

- Dual ported Fibre Channel In/Qut control signals
- +5V and +12V power

- I D sel ect

- Motor start control

- LED drive signals

- PBC Interl ock control

- Fibre Channel link rate selection

- Power control

SCA is designed and placed to allow plugging a drive directly into a backpl ane by
provi ding the necessary el ectrical connection. Mechanical stability and device
retention nmust be provided by other nmechani sns, including nmounting brackets, guide
rails, clips, or screw attachments.

The connector is a 40-position ribbon (aka |l eaf or single bean) design. There are
various options available to neet the different nounting requirenents of the
connector to the device and for different drive plugging requirements.

The connector shall conformto the requirenents of El A-700A0AE (SFF-8451). It shal
be positioned on the drive per the SCA-2 positional requirenents of El A-PN3876
( SFF-8337).

Si nce power and address information are provided to the drives through the con-
nector, special cables nust be provided if daisy-chaining of drives is required.

SCA is designed principally for the direct plugging of drives into a backpl ane and
provi sions have been nmade in this specification for the hot insertion of drives.
Where hot plugging is a requirenent, appropriate electrostatic di scharge managenent
shal | be provided by the guide rails and gui de sl ots.

4. Definitions and Conventions

4.1 Definitions

For the purpose of SFF Specifications, the follow ng definitions apply:

4.1.1 Optional: This termdescribes features which are not required by the SFF
Specification. However, if any feature defined by the SFF Specification is

i mpl emented, it shall be done in the sane way as defined by the Specification

4.1.2 Reserved: Were this termis used for bits, bytes, fields and code val ues;
the bits, bytes, fields and code val ues are set aside for future standardization
The default value shall be zero. The originator is required to define a Reserved
field or bit as zero, but the receiver should not check Reserved fields or bits for
zero.

4.1.3 WU (Vendor Unique): This termis used to describe bits, bytes, fields, pins,
signal s, code values and features which are not described in this SFF Specification
and may be used in a way that varies between vendors.

4.1.4 VU Mode: A node of execution by the drive in which its use is not defined by
this SFF Specification. The nmeans by whi ch a vendor invokes vendor unique operations
within a drive is defined by this SFF Specification

4.2 Conventions

Certain terns used herein are the proper nanmes of signals. These are printed in
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uppercase to avoi d possible confusion with other uses of the sane words; e.g.
ATTENTI ON. Any | ower-case uses of these words have the normal Anerican-English
neani ng.

A nunber of conditions, commands, sequence paraneters, events, English text, states
or simlar terns are printed with the first letter of each word in uppercase and the
rest |ower-case; e.g., In, Qut, Request Status. Any |ower- case uses of these words
have the normal Anerican-English neaning.

The Anerican convention of nunbering is used i.e., the thousands and hi gher
mul tiples are separated by a conma and a period is used as the decinmal point. This
is equivalent to the | SO convention of a space and conma.

Aneri can: 0.6 | SO 0,6
1, 000 1 000
1, 323, 462.9 1 323 462,9

4.3 dossary

4.3.1 Backpl ane: The conponents of the encl osure that nechanically support the SCA
connector and create or route the required signals and power to the SCA connector
fromthe encl osure. The backpl ane nay be a true multi-drive backpl ane, a paddl e card
inserted in a host conputer, a paddle card attached to an appropriately designed
cabl e, or any conponent with sinmlar capabilities.

4.3.2 Drive: The FC AL peripheral that plugs into the backpl ane using the SCA
connector. The device may be renovable fromthe enclosure through an external port
or may be permanently installed in the enclosure. The FC AL peripheral nay be any
FC- AL device of any type that neets one of the standard formfactors and establishes
its connection to the backpl ane through an SCA- 2 connect or

5. Physical Positioning Requirenments

The SCA-2 connector is fixed with respect to the drive formfactor as specified by
El A- PN3876 ( SFF-8337) and SFF-8222.

- The connector is located in the Y dinension with respect to the drive nounting
holes with the specified tol erances.

- The connector is centered side to side in the end of the drive in the X di nension
with the specified tol erances.

- The connector is centered at a fixed | ocation above the base of the drive with
t he specified tol erances.

When t he SCA-equipped drive is mated to a vertical board nmount receptacle, there is
3.45+/-0. 7mm cl earance (reference value for the standard hei ght receptacle using a
3.5" formfactor drive) between the drive and the mated backpl ane. To insure a

m ni nrum contact w pe of 1.32nm the drive nust be fully seated with the nmating
socket connector.

Fully seated is defined by the distance fromthe backplane printed circuit board
surface to the drive connector face as being 3.55+ -0.20mm for the standard hei ght
vertical receptacle, or 9.55+/ - 0.20nmfor the extended hei ght vertical receptacle.
For right angle and cable receptacle applications, the connectors are considered
fully seated when the two connector housings limt further engagenent.

6. Signals

6.1 Signal Conventions

Signal nanmes are shown in all upper case letters. Signals can be asserted (active
true) in either a high (nore positive voltage) or low (less positive voltage) state.

A dash character (-) at the beginning or end of a signal nanme indicates it is
asserted at the low level (active low). No dash or a plus character (+) at the
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begi nning or end of a signal nane indicates it is asserted high (active high). An
asserted signal nmay be driven high or low by an active circuit, or it nay be all owed
to be pulled to the correct state by the bias circuitry. Details of the requirenents
are included in the signal definitions.

Unl ess noted ot herw se, tables specify the voltage and/or current requirenents at

t he devi ce connector. Current flowinto the device is positive and current flow out
of the device is negative.

6.2 Signal Assignnents

The signals that are not defined in this clause are defined in FGPI-2 and FC AL-2.
The signal pinout is shown in Table 6-1

TABLE 6-1 FI BRE CHANNEL SCA SI GNAL ASSI GNIVENTS

o m e e e oo on T o m e e e e eo oo +
| 40-pin SFF-8045 | Driven by | 40-pin SFF-8045 |
| Connector Contact | Backpl ane/Drive | Connector Contact |
| and Signal Nane | | and Signal Nane |
o m e e e oo on o m e oo o m e oo o m e e e e eo oo +
| 1 -ENBL BYP CHL (S | D | B | (L) 12V CHARGE 21

| 2 12 VAO.TS (S | B | B | (L) GROUND (12Vv) 22

| 3 12 VA.TS (S | B | B | (L) GROUND (12Vv) 23

| 4 12 VAOTS (S | B | B | (S +PORT 1IN 24

| 5 -PARALLEL ESI (S | D | B | (S -PORT 1_IN 25

| 6 -DRIVE PRESENT (9S) | D | B | (L) GROUND (12Vv) 26

| 7 READY LED QUT (S | BD | B | (S +PORT 2_IN 27 |
| 8 POMNER CONTRCL (S | B | B | (S -PORT 2_IN 28

| 9 START_1/ MATED (S | B | B | (L) GROUND (12Vv) 29

| 10 START_2/ MATED (S | B | D | (9§ +PORT 1_QUT 30

| 11 -ENBL BYP CH2 (9 | D | D | (S -PORT 1_aur 31

| 12 SEL 6 / -EFW (S | B | B | (L) GROUND (5V) 32

| 13 SEL 5/ -P_ESI_5 (9 | B | D | (9§ +PORT 2_QUT 33

| 14 SEL 4/ -P_ESI_4 (9 | B | D | (8 -PORT 2_QUr 34

| 15 SEL. 3/ -P_ESI_3 (9 | B | B | (L) GROUND (5V) 35

| 16 FAULT LED QUT (S | BD | B | (L) SEL 2/ -P_ESI_2 36

| 17 DEV_CTRL_CODE 2 (9S) | B | B | (L) SEL_.1/ -P ESI_1 37

| 18 DEV_CTRL_CODE 1 (9S) | B | B | (L) SEL O/ -P_ESI_O 38

| 19 5 VATS (9 | B | B | (L) DEV_CTRL_CODE O 39

| 20 5 VALTS (9 | B | B | (L) 5V CHARGE 40

o m e e e oo on o m e oo o m e oo o m e e e e eo oo +
| Qui de pins: Connected to GROUND (5V) on backpl ane and devi ce.

o o o m et e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmm e oo +

6.3 Design Considerations

No equalizer is present on the drive. The equalizer for termnation of |ong data
lines is either on the backplane, at the bul khead, or built into the connecting
cabl es.

Backpl ane applications shall use power planes for power distribution

These are requirenents to assist in protecting the signal and power pins from
possi bl e ESD danmage and from power sequenci ng damage.

- Al drives shall connect the guide pins to GROUND (5V)
- Al'l backpl anes shall connect the guide pins to the GROUND (5V).

If the drive does not use a particular voltage, all the power signals associated
with that voltage shall be not connected
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Regar dl ess of whether or not a particular voltage is provided by the backpl ane or
used by the drive, all ground signals shall always be connected by the backpl ane and
by the drive.

6.4 Signal Definitions

6.4.1 VO.TAGE and GROUND signal s

Two vol tage supplies and correspondi ng ground return signals are provided by the
backpl ane connector to the drive. Table 6-2 provides the specifications for each of
the voltage supplies. NOTE: The details of the actual drive supply requirenents need
to be studied for each drive and encl osure conbi nati on

TABLE 6-2 VOLTACE SPEC FI CATION LIM TS

M F--m - F--m - o m e e e ea oo o e e e +
| Voltage | # of | # of | Requirenments on Supply | Qurrent Capability |
| | pins | G\Ds | at SCA Connect or | Aver age/ Peak |
M F--m - F--m - o m e e e ea oo o e e e +
| 12 VOLTS | 3 | 4 | 12V +5% - 7% | 0/0 to 2.5/5 Anps

| 5 VATS| 2 | 2 | 5V +/- 5% | 0/0 to 2/2.5 Anps

M F--m - F--m - o m e e e ea oo o e e e +

The peak current capability is measured during operation or initialization after
vol tages have stabilized at the operating level. Inrush currents are nanaged by the
power supply during nornmal power up and by the CHARGE signals during hot plugging.

For each voltage, the current supplied to the drive should be distributed as evenly
as possi bl e anong the connecting pins.

The backpl ane power supplies shall operate correctly and nmaintain regulation from
zero current to the peak current. Drive sequencing provisions may be required to
avoi d overl oadi ng power supplies during drive spin-up sequencing. Voltage dips to
-10% are allowed on the 12 VOLTS supply during spin up.

For each voltage, an appropriate nunber of current return GROUND signal pins have
been assi gned.

- The GROUND signal pins for all voltages shall be tied together in the
drive.

- The GROUND signals in the backpl ane nay be tied together or connected
separately to the power supplies as required by the particul ar subsystem

6.4.2 CHARGE signals

Two charge signals, one for each of the power supply voltages, provide controlled
precharging of the drive's internal circuits to avoid excessive surge currents
during hot plugging.

The precharge pin mates early to allow the precharge to take place before the

vol tage pins nmake contact. The precharge control circuits are |located on the
backpl ane side of the connector if required. The backpl ane shoul d assune that the
VOLTS signals for each voltage are shorted together with the correspondi ng CHARGE
signal on the drive. Systens without a hot-plug capability or with an alternative
hot pl uggi ng nmechani smare not required to inplement the precharge control circuit
and are not required to use long and short pins on the backpl ane connector

After the drive capacitance is charged, but before the MATED signal indicates that
the power signals are seated, the drive shall not use nore than 1 Anp on the
precharge voltage pin. This is required to protect the precharge pin from
over-current damage and to provide additional flexibility in the design of the
precharge circuit. The voltage provided by the precharge circuitry shall be as
specified by Table 6-3. Note that any circuitry on the drive that uses the CHARCGE
voltage for executing initialization operations shall operate within the current and
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vol tage constraints specified for the CHARGE signhal s.

TABLE 6-3 CHARGE SUPPLY TO DRI VE

o a oo o m e e e ea oo M Fom e e +
| CHARGE | Requirenents on Supply | Max | Max

| si gnal | at SCA Connect or | Surge | Cont i nuous

| | from backpl ane | to drive | required by drive

| | after CHARGE conplete | | |
o a oo o m e e e ea oo M Fom e e +
| 12 VOLTS | 12V +5% -12% | 6 Amps | 1 Anp

| 5 VOLTS | 5V +5% -17% | 6 Amps | 1 Anp
o a oo o m e e e ea oo M Fom e e +

After precharge is conplete and the drive is nmated, there is no guarantee that the
precharge signal can provide any current to the drive and the drive shoul d not
depend on such current for operation.

The system desi gner should assunme that the VOLTS signal (s) and the correspondi ng
CHARGE signal are shorted together on the drive.

6.4.3 PONER CONTROL

The inplenentati on of the POMER CONTROL signal is optional for both the backpl ane
and the drive. This signal is driven by the backplane to control 5V and 12V power
switches | ocated on the drive. Wien this signal is asserted, high, 5V and 12V
supplies are applied to the drive circuitry. Wen this signal is negated, |ow, 5V
and 12V supplies are not connected to the drive circuitry.

When inplenmented in the drive, the drive provides a 10 KChm pull up resistor from
this signal to the 5V input to the drive. The electrical characteristics of the
POMNER _CONTROL signal are in Table 6-4.

TABLE 6-4 ELECTRONI C REQUI REMENTS FOR POAER_CONTROL | NPUT

o m e oo o m e e a oo o m e e e eeee oo +
| State | Current | Vol t age |
o m e oo o m e e a oo o m e e e eeee oo +
| HGH |-250 uA < IIH < 250 uA 2.2V < VIH < 5,25V |
| LOW | 0O<IlIL<-1m | -0.5v<VIL <0.7V |
o m e oo o m e e a oo o m e e e eeee oo +

6.4.4 FAULT LED QUT

The FAULT LED QUT signal is driven by the drive when the drive has established or
detected any of the foll owing conditions.

- The drive is asserting both of the Enable Bypass signals.
- The drive has detected an internal failure.
- The drive has been instructed by the host to turn on the Fault LED

Support of the FAULT LED QUT signal is nandatory for the drive. The host systemis
not required to generate any visual output when the FAULT LED QUT signal is
asserted, but if such a visual output is provided, it shall be yellow to indicate
that it is a warning signal. The requirenent to replace a failing unit when the |ink
is inaccessible is indicated by the Fault LED

The FAULT LED QUT signal is designed to pull down the cathode of an LED using an
open col l ector or open drain driver circuit. The anode is attached to an appropriate
supply through a current limting resistor. The LED and the current linmting
resistor are external to the drive. See Table 6-5 for the driver characteristics.

The FAULT LED QUT signal nmay optionally be driven by the backplane to turn on the
external LED. This usage is host system unique.

TABLE 6-5 QUTPUT CHARACTERI STICS OF LED QUT SI GNALS
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o a oo o m e e e e aaa oo o a oo +
| State | Current Drive Available | Qutput Voltage
o a oo o m e e e e aaa oo o a oo +
| DRIVE LED OFF | -100 uA < ICH < 100 uA |

| DRIVE LED ON | IOL > 30 mA | 0 <VOL < 0.5V
o a oo o m e e e e aaa oo o a oo +

6.4.5 READY LED QUT

The READY LED QUT signal is driven by the drive to turn on an externally visible LED
that indicates the state of readiness and activity of the drive. Two alternative

i ndication patterns are defined. The hot plug inplenentation should be used for
drives installed in hot plugged environments and is recommended for all drives. The

| egacy inplenmentation is allowed where conpatibility with previous indication
systens i s required.

Support of the READY LED QUT signal is nandatory for the drive. The host systemis
not required to generate any visual output when the READY LED QUT signal is raised,
but if such a visual output is provided, it shall be white or green to indicate that
normal activity is being perforned. Additional optional flashing patterns can be
used to signal vendor unique conditions, but these patterns are not part of the
standard failure analysis procedures. Failure analysis is performed through the
FC-AL and FCP SCSI commands if the link is accessible. The requirenent to replace a
failing unit when the Iink is inaccessible is indicated by the Fault LED signal

The READY LED QUT signal is designed to pull down the cathode of an LED using an
open col l ector or open drain driver circuit. The anode is attached to an appropriate
supply through a current limting resistor. The LED and the current limting
resistor are external to the drive. The characteristics are described in Table 6-5.

The READY LED QUT signal may optionally be driven by the backplane to turn on the
external LED. This usage is host system unique.

6.4.5.1 Hot Plug Inplementation

The READY LED QUT signal is driven by the drive in the followi ng patterns in hot
pl ugged environnents:

(a) If the drive is not mated, the signal shall not be asserted. The LED
shal | be off.

(b) If the drive is mated, but is not spinning, the signal shall be
asserted when a SCSI conmmand or task managenent function is received by
the drive. The intent is that the Iight appears to be nostly off when
the drive is not spinning but that an indication is presented each tine
SCSI activity is requested. The drive may be renoved with no danger of
nmechani cal danmage in this state

(c) If the drive is mated and is in the process of performng a spin-up or
spi n-down, the signal shall be asserted in such a manner that the Iight
shall flash on and off. The light shall be on for approxinmately 0.5 sec
and off for approxinmately 0.5 sec.

(d) If the drive is mated and ready, the signal shall be asserted
continuously, except that the signal shall be negated for a period |ong
enough to be detected by an observer when a SCSI command is received by
the drive. The intent is that the Iight appear to be nostly on, but to
flash off when commands are occurring.

During the spin-down process, the drive transitions imediately fromstate (d) to
state (c). Wien the drive has reached a state stable enough for it to be renoved
wi t hout nechani cal danmage, the READY LED QUT changes fromstate (c) to state (b).

6.4.5.2 Legacy |nplenentation
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The READY LED QUT signal may be driven by the drive in the following patterns in
| egacy environnents.

(a) If the drive is not mated, the signal shall not be asserted. The LED
shal | be off.

(b) If the drive is mated, whether the drive is not spinning or is ready,
the signal shall be asserted when a SCSI conmmand or task nanagenent
function is received by the drive. The intent is that the Iight flashes
on nore often as drive activity increases.

(c) If the drive is performng a spin-up or spin-down, the assertion
pattern for the signal is vendor specific.

(d) If the drive is mated and ready, sane as (b).

Note that only state (d) is necessarily different fromthe states defined for hot
pl ug i npl ement ati on.

6.4.6 START x/ MATED Control s

The met hod of starting the drive's notor is established by the signals START 1 and
START 2, as described in Table 6-6. The state of these signals can either be wred
into the backpl ane socket or driven by logic on the backplane. In addition, the
signals indicate to the drive that the drive has been nated to a backpl ane. The
signals can al so be optionally used by the backplane to indicate to the drive that
the drive should prepare itself to be renoved fromthe backpl ane.

Each drive | ocation shoul d have t hese signals supplied independently to ensure
proper operation. If the signals were bussed, a drive with a power failure m ght
clanp the signals in a condition that caused operational drives to behave
incorrectly.

- If the GROUND state is inplenented for START_1, bussing between drives is
per m ssi bl e.

- If the GROUND state is inplenented for START_2, bussing between drives is
per m ssi bl e.

- If the OPEN state is inplemented for START 1, this signal shall not be
bussed between dri ves.

- If the OPEN state is inplemented for START 2, this signal shall not be
bussed between dri ves.

- If the enclosure contains logic that requests the drive to power down,
the START_1 and START_2 signals shall not be bussed between drives.
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TABLE 6-6 DEFIN TION OF MOTOR START / MATED CONTROLS

oo a e oo - Fom e o m m e e e e e e e e e e e e e e meoe oo +
| Case| START 2 / | START_1 / | Mot or Spin Function

| | MATED | MATED |

oo a e oo - Fom e o m m e e e e e e e e e e e e e e meoe oo +
| 1 OPEN OPEN Drive is not mated. No spin-up will

| | | |
| | | occur and precharge average current
| | | demands shall not be exceeded.
| | | Optional prepare-for-renoval indication
| | | to drive from enclosure.
| | GROUND | Drive is mated. After a mating deskew
| | | tinme has passed, the notor will spin up
| | | when the SCSI start conmmand is received.
3 | GROUND | OPEN | Drive is nated. After a mating deskew
| | | tinme has passed, the notor will spin up
| | | after a delay in seconds of 12 tines*
| | | the nodul o 8 value of the nunmeric SEL_ID
| | | of the drive. |
| | | Drive is mated. After a mating deskew
| | | tinme has passed, the Mdtor spins up |
| | | imediately after the conpletion of its
| | | reset and POST functions.
+

GRCOUND

* This value may be reduced by drive suppliers to reflect the worst case
time duration of peak current drains at the 12V or 5V source (or both)
during notor spin up. In no case should the delay exceed 12 seconds.

The mating deskew tinme is 250 nsecs. The drive shall wait a mininum of 250 nsecs

after detecting one of the mated controls before setting its final values for the
Motor Start/Mted controls, the selection ID values, and the FC link rate, since

m nor mechani cal msalignments may cause the final mating to occur in any tine

or der.

The backpl ane nmay optionally establish an open indication to both the START 1 and
START 2 signals to indicate to the drive that it should prepare itself to have power
removed. The drive may optionally detect the case 1 condition and elect to perform
t hose behavi ors necessary to prepare for the drive to spin down and be renoved. SFF
8067 defines a method to enabl e and disabl e this behavior

If the drive supports detection of Case 1 to prepare itself for power renoval or for
physi cal renoval fromthe encl osure, the detection shall occur within 1 second from
the tinme that the Case 1 condition is presented to the drive.

The foll owi ng drive behaviors are defined.

a) The drive shall gracefully establish the bypass condition on both ports.
The graceful bypass nmechanismis still being defined, but basically
requires that the drive win arbitration, then assert the -ENBL BYP CHL
and -ENBL BYP CH2 signals. This elimnates the possibility that data may
be corrupted while flowi ng on the | oop.

b) The drive nmay optionally performa spin-down operation. This option is
controll ed by a MODE SELECT operati on.

c) The drive may optionally transfer any cached information to the media.
This option is controlled by a MODE SELECT operati on.

A 10 KOhm (typical) pull up resistor is provided on the drive for each of the
START_x/ MATED signals to be sure that the control value is maintained in its "OPEN'
state unless a ground is provided fromthe backpl ane.

The OPEN and GROUND states are established as described in Table 6-7.
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TABLE 6-7 ELECTRONI C REQUI REMENTS FCOR | NPUT CONTROLS

o m e oo o m e e a oo o m e e e eeee oo +
| State | Current | Vol t age |
o m e oo o m e e a oo o m e e e eeee oo +
| OPEN |-250 uA < IIH < 250 uA 2.2V < VIH < 5,25V |
| GROUND | 0 <IlIL <-1m | -0.5V<VIL <0.7V |
o m e oo o m e e a oo o m e e e eeee oo +

6.4.7 SEL_n/-P_ESI_n/-EFWand - PARALLEL ES
6.4.7.1 -PARALLEL ES

The optional -PARALLEL ESI signal allows the drive to selectively exanmine the SEL ID
val ues that provide physical addressing information or a set of information about
the enclosure that can be transmitted across the drive's Fibre Channel interface.

- If -PARALLEL ESI is not inplenmented on an SFF-8045 drive, there shall be
no connection to the signal fromthe drive

- If -PARALLEL ESI is not inplenented by the backpl ane, there shall be no
connection to the signal fromthe backpl ane.

- The -P_ESI _n and -EFWbits can be exani ned by the drive 4 usec (includes
1 usec for enclosure response and 3 usecs for the SEL_n signals rise tine)
after -PARALLEL ESI is asserted and shall remain valid until -PARALLEL ES
i s negat ed.

- The SEL_n bits can be exam ned by the drive 7 usec (includes 3 usecs
for rise time of the -PARALLEL ESI signal, 1 usec for enclosure response
and 3 usecs for the SEL n signals rise tine) after -PARALLEL ESI is negated
and shall remain valid until -PARALLEL ESI is asserted.

When the - PARALLEL ESI signal is negated (high) by the drive, the backpl ane shal
present SEL n information to the connector. If the -PARALLEL ESI signal is not

i mpl ement ed by the backplane, only SEL n information shall be presented. Each drive
nmust have a separate - PARALLEL ESI signal, since drives performtheir initialization
procedures independently of each other and at different tines.

When the - PARALLEL ESI signal is asserted (low) by the drive, the backpl ane presents
up to 6 Enclosure Status Information bits and the -EFWbit to the drive on the
-P_ESI bits. The -PARALLEL ESI signal nmay be asserted by the drive at any tine that
the drive does not need to exami ne the SEL n signals.

TABLE 6-8 QUTPUT CHARACTERI STI CS OF - PARALLEL ES

o a oo o m e e e e aaa oo o e e e +
| State | Current Drive Available | Qutput Voltage
o a oo o m e e e e aaa oo o e e e +
| H GH | -100 uA < IOH < 100 uA | 2.4V < VOH < 5. 25V
o a oo o m e e e e aaa oo o e e e +
| LOW | QL > 2 m | 0 <VA < 0.5V |
o a oo o m e e e e aaa oo o e e e +

6.4.7.2 SEL_n Function

The backpl ane uses SEL 6 through SEL_ O ID lines to provide the binary val ue of the
Loop ldentifier to the drive in that |ocation. A SEL decode of 126 creates an AL_PA
of 0 and is reserved for the fabric port, if any. A SEL decode of 127 is a flag for
the drive to use a soft address for the AL_PA. The SEL lines are used in a systemto
assign a physical location for each connection to a backpl ane, allow ng the
managenment of configuration and the sinple identification of devices that need to be
changed for nmai ntenance reasons. The SEL |ines specify the hard address for each
drive unless the systemis required to override the values to nanage duplicate SEL
decodes.

If a drive were renoved fromthe backpl ane and plugged into a different |ocation in

t he backpl ane, the systemnornmally uses the |abel information recorded on the drive
to recogni ze where this drive should be mapped into its file nanagenent tables. This
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flexibility can be very desirable in data security applications or for configuration
expansion. In some RAID configurations, the physical location in a string of drives

can be extrenely inportant and should remain consistent. It is reconmended that

physi cal | ocation dependent systens use the capability to read the SEL ID val ue and

the | ogi cal address to ensure proper configuration in the event of a nai ntenance or

ot her error.

The I D Sel ection signals are tested by the drive at power on to determne the proper
Loop ldentifier for a drive. The signals nmay be tested at other tinmes as required by
the drive. The ID Selection signal is expected to remain constant for a given drive
| ocation, although sonme bits may be settable externally to differentiate the Loop
Identifiers for different drive enclosures.

The high state is the asserted state and the low state is the negated state for the SEL_n
signals, as described in Table 6-9. The driver, if any, shall be an open collector driver
or other circuit without an active drive to the high state. The pull up resistor shall be
on t he backpl ane.

SEL n signals having the high state shall not be bussed together

Note: Violating the requirenent to not buss SEL n signals to drives with supply

vol tages less than the input voltage (may be due to insertion, renoval, or separate
power control to individual drives) may draw current on the inputs (ESD di odes
becone forward biased) and pull a buss | ow.

The m ni mum backpl ane pull up resistor value for each of the SEL_n signals shall be
3.3 Kohm This protects drives inplenmenting SFF-8067 ESI functions fromshort
circuit conditions during the identification protocol. A 10 KOhmresistor is
suggest ed.

TABLE 6-9 ELECTRONI C REQUI REMENTS FOR SEL_n/P_ESI _n | NPUTS

o m e oo o m e e a oo o m e e e eeee oo +
| State | Current | Vol t age |
o m e oo o m e e a oo o m e e e eeee oo +
| HGH |-250uA < lih < 250 uA | 2.2V < Vih < 5. 25V

| LOW | 0 <Ilil <-1rm | -0.5vV < Vil < 0.7V |
o m e oo o m e e a oo o m e e e eeee oo +

If a P.ESI _n bit is not provided, the corresponding SEL_n bit can be i npl ement ed
using the pullup for the asserted state and ground for the negated state.
The asserted (high) state establishes the binary 1 val ue.

- SEL_6 is the nost significant binary bit, having the val ue of 2**6.
- SEL_ 0 is the least significant binary bit, having the value of 2**0.

The Loop Identifier is nmapped according to tables in FCGAL to the proper AL_PA (AL
Physi cal Address) for the drive.

6.4.7.3 -P_ESI _n Function

When the - PARALLEL ESI signal is asserted (low) by the drive, the backpl ane
optionally presents up to 6 Enclosure Status Information bits on the - P_ESI n
signals and an Enclosure Failure Warning (-EFW signal to the drive. |If the

backpl ane does not inplenent the -P_ESI function, the SEL_n val ues are provided to
the signals regardless of the state of the -PARALLEL ESI signal. This docunment does
not define a nmechanismfor determining that the backpl ane does not i npl enent
paral l el ESI.

The drive senses the state of the bits after the assertion of -PARALLEL ESI. O her

than the -EFWbit, the nmeaning of the bits is unique to the encl osure. The - PARALLEL
ESI signal nmay be asserted by the drive at any tinme that the drive does not need to
examne the SEL n signals. During this period, the drive nonitors the -EFWsignal as
descri bed bel ow. - PARALLEL ESI is asserted in response to a SCSI command requesting
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the presentation of enclosure information. The SCSI command i ndicates a 1 val ue for
each -P_ESI bit that is asserted to the | ow state.

The high and | ow states are established as specified in Table 6-9.
6.4.7.4 -EFWFunction

The Encl osure Failure Warning signal (-EFW is optional. The enclosure failure
warning is driven by the backpl ane and has the same driver properties as the
-P_ESI _n signals. The -EFWsignal is available to the drive only when - PARALLEL ES
is asserted and is available continuously while the signal is asserted.

6. 4.8 DEV_CTRL_CCODE Function

The backpl ane uses the Device Control function, DEV_CTRL_CODE 2 through
DEV_CTRL_CODE 0 signals, to provide a binary code to the drive to control functions
such as FC link rate, Power Failure Warning and Hard Reset. The control function is
either identified by a code or a sequence of codes on the DEV_CTRL_CCODE signal s.
Tabl e 6-11 defines the functions and assigned codes that use a decode of the val ue
on the DEV_CTRL_CODE signal s.

A 10 KOhm (typical) pull up resistor is provided on the drive for each of the
DEV_CTRL_CODE signals to be sure that each signal is maintained in its high state
unless a low is provided fromthe backpl ane. An open collector or open drain driver
circuit is the recommended inplenentation on the backplane. The el ectrical input
characteristics the DEV_CTRL_CODE 2 through DEV_CTRL_CODE O signals are defined in
Tabl e 6-10.

TABLE 6-10 ELECTRONI C REQUI REMENTS FOR DEV_CTRL_CODE | NPUTS

o m e oo o m e e a oo o m e e e eeee oo +
| State | Current | Vol t age |
o m e oo o m e e a oo o m e e e eeee oo +
| HGH |-250uA < lih < 250 uA | 2.2V < Vih < 5. 25V

| LOW | 0 <Ilil <-1rm | -0.5vV < Vil < 0.7V |
o m e oo o m e e a oo o m e e e eeee oo +

TABLE 6-11 - DEFI NI TION COF DEVI CE CONTROL CODES

| 1.0625 GHZ - The FC interfaces for both ports of the drive
| are set torun at a link rate of 1.0625 Gz
| 2.1250 GHZ - The FC interfaces for both ports of the drive
| are set torun at a link rate of 2.1250 GHZ.
5 | 4.250 GHZ - The FC interfaces for both ports of the drive
| are set torun at a link rate of 4.250 GHZ.
| 8.500 GHZ - The FC interfaces for both ports of the drive
| are set torun at a link rate of 8.500 GHZ.
3to 1| Reserved for future functions and initiation of Hard Reset.
0 | Power Failure Warning (see bel ow) |

6.4.8.1 Link Rate

Fol | owi ng power-on-reset, the drive shall wait a mninmumof 250 nmsec after detecting
one of the mated controls (see 6.4.6) and verify the DEV CTRL CODE si gnhal s have not
changed for 5 nsec before accepting the link rate. If the value on DEV_CTRL_CCODE 2-0
is not a supported link rate, the drive remains in the bypassed state on the FC
ports. The drive continues to read the DEV_CTRL_CODE signals waiting for a supported
val ue.

After the drive reads a supported link rate value on the DEV_CTRL_CODE signals, it

shall read the DEV_CTRL_CODE signals at |east once a second to determine if a change
of link rate is requested. Wen the drive reads a different link rate, it shall wait
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at least 30 nsecs to deskew the new val ue before accepting the value as valid. If
the new value is still present at the end of the deskew period, the drive shal
performthe equival ent of a power-on-reset and attenpt to operate at the new link
rate.

6.4.8.2 Power Failure Warning (PFW

The PFWfunction is optional for the drive and backplane. If supported the drive
shall detect a transition to the PFWcode from any other code within 2 nsecs of
bei ng asserted by the backpanel. Upon detecting the PFWval ue, the drive waits at

| east 1 usec to deskew the val ue before accepting it as a valid PFW The encl osure
shall provide full power to the drive for a mnimum of 4 nsecs fromassertion of the
PFW code val ue.

When the drive detects the assertion of the PFWcode it shall take the foll ow ng
actions:

a) The drive shall disable both ports gracefully at a frane boundary.
b) If Wite Caching is enabl ed:
- the drive shall wite as nmuch of the data to nonvol atil e storage
as possible, and
- the drive shall stop witing data to nonvol atile storage on a
bl ock boundary.
c) If Wite Caching is disabled, the drive shall stop witing data to
nonvol atil e storage on a bl ock boundary.

If the value on the DEV_CTRL_CCODE signals changes to another value after PFWis
detected, the drive shall conplete the required actions above and wait 1 sec before
accepting the new value as valid. After the validation period, the drive shal
performthe equival ent of a power-on-reset.

6.4.8.3 Hard Reset

The Hard Reset function is optional for the drive and the backpl ane. The recomended
i mpl ementation is in hardware independent of the drive's m croprocessor

The Hard Reset function uses a sequence of values on the DEV_CTRL_CODE signals. The
sequence is 5,1,3,2,3,1,5. Each value shall be valid for 1 nsec +/- 200 usec. Wen
a transition between val ues occurs on the DEV_CTRL_CODE signals, the new val ue shal
be valid within 20 nsec.

The encl osure shall ensure a transition of values occurs at the start of the reset
sequence. If the value on the DEV_CTRL_CODE signals is a 5 prior to the reset
sequence, the enclosure shall transition to a 4 before starting the reset sequence.
The encl osure shall follow the sane tinmng requirenents for transition to a 4 as for
the other values of the reset sequence. The drive ignores the transient val ue of 4.

Not e: DEV_CTRL_CODE val ues of 7, 6, and O are avoided in the reset sequence. Legacy
drives may take transient occurrences of these values for the link rate or PFW

A drive supporting the Hard Reset function shall evaluate the DEV_CTRL_CODE signal s
at | east once every 500 uS. The drive validates each value of the sequence by
verifying it is the expected val ue and does not change for a m ni nrum of 400 usec.
When the drive detects the final value of the reset sequence (5), it shall start the
reset function without waiting for the DEV_CTRL_CODE signals to transition to

anot her val ue.

Note: Wth the Hard Reset timng, transient values on the DEV_CTRL_CODE signals will
not be m staken for other functions due to the deskew requirenents for those
functi ons.

A drive detecting a valid Hard Reset sequence shall performthe equivalent of a
power -on-reset. The drive shall conplete the reset and be ready to comuni cate on
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the FC ports in less than 1 sec. The drive does not spin-down. The drive shall wait
a mninmum of 250 nsecs after a valid Hard Reset sequence is detected before reading
the selection ID values and the DEV_CTRL_CODE si gnal s.

Wi le performing the reset function, the drive continues to nonitor the
DEV_CTRL_CODE signals for the reset sequence. The detection of a new reset sequence
restarts the function

When a drive that supports Hard Reset detects any sequence of val ues other than a
valid reset sequence, it shall follow the requirements for other functions defined
for the DEV_CTRL_CODE signal s.

6.4.9 Fibre Channel Signals

The Fi bre Channel signals define an interface in which the voltage and current

| evel s supplied to and expected fromthe drives are as defined in the FC-PI-2 and
FC- AL standards. FC-0 voltage and current levels are supplied to the drives and
expected fromthe drives. The signals are transnmtted on Twi nax transm ssion |ines
and are capable of long distance (up to 30 neters) and high transfer rates. Systens
usi ng hot plugging shall provide short pins on these signals to avoid the

i ntroducti on of excessive AC transients during the plugging process.

Jitter, eye, and anplitude requirements are those expected of a standard Fibre
Channel device. Redriving of the FC signals |eaving the drive enclosure may be
requi red to assure conpliance with Fi bre Channel specifications at the externa
interface of the enclosure.

If only a single Fibre Channel port is inplenented on an SFF-8045 drive, it shall be
PORT 1 (Pins 24, 25, 30, and 31).

Bypass circuits are provided as indicated in section 6.4.9
6.4.9.1 PORT OQUT

The PORT QUT signals are driven by the drive. These signals are differential copper
with a source termination of 100 Chns. The out puts are DC coupl ed. The AC coupling
is at the receiver whether a Port Bypass Crcuit or the next device. For conpliance
with the Fibre Channel standards, the output fromthe drive enclosure to externa
devi ces shoul d be AC coupl ed as described in the standard.

Note: FC-Pl-2 requires 100 ohmtransmi ssion lines for 4 Gops high speed signals. 1
Gops and 2 Gbps FC specified 150 ohmtransm ssion lines. The two requirenents are
conpati ble. In actual inplenentation, nost backpanel designs for 1 Gops and 2 Cbps
used 100 ohmtransmi ssion lines. Al new designs should use 100 ohmtransmn ssion
line and term nation.
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______________ +
| 50 Ohm
X |[----- o-/\/\/----> +PORT QUT
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| /
| \ transmitter bias circuit
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| |
TY |--0----/\/\[----> -PORT QUT
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______________ +
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|
|
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|
|
|
-+

—

FI GURE 6-1 FIBRE CHANNEL OUTPUT CIRCU T
6.4.9.2 PORT IN

The PORT IN signals to the drive are differential copper with 100 Chmterm nation.

These signals are AC coupled with capacitors.

o e e e e e e e e = -
0. O1uf |
+PORT IN >-------- Y(------ 0------ | RX
| |
/ |
100 Chm\\ | Receiver
/ |
\ |
0. 01uf | |
-PORT IN > ------- Y(------ O------ | RY
|
o e e e e e e e e = -

NOTE: Exact val ues of capacitors are to be chosen to present a nomina
term nation inpedance of 100 Chns. Val ues of 0.01 uf are shown

for reference only.
FIGURE 6-2 FIBRE CHANNEL I NPUT CIRCU T

6.4.10 -ENBL BYP CH1 and - ENBL BYP CH2

These Enabl e Bypass signals control Port Bypass Grcuits (PBC) |ocated external to
the drive. The PBC allows a loop to remain functional in the event of a drive
failure or renoval. -ENBL BYP CHl controls the PBC for Channel 1, while -ENBL BYP
CH2 controls the PBC for Channel 2. The electrical characteristics are shown in

Tabl e 6-12.
TABLE 6-12 -ENABLE BYP ELECTRI CAL CHARACTERI STI CS
Fom e e o e oo o m e e e ea oo
| Crcuit/State | Vol t age | Current
Fom e e o e oo o m e e e ea oo
| Driver/Asserted | 0 < Vol < 0.5V
Fom e e o e oo o m e e e ea oo
| Driver/Negated | 2.4 < Voh < 5.25 | +3 mMA at 2.4V
Fom e e o e oo o m e e e ea oo

When t hese signals are asserted (low), the PBC bypasses the drive on the associated
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channel . A pull down resistor of 1 KOhmlocated on the PBC should be used to insure
the bypass is enabled if the drive is not installed (see Figure 6-3).

The -ENBL BYP CHn signals will renmain passively enabled during the hot plugging
process and will remain enabled until the drive has performed appropriate interna
initialization and has net the requirenments of any states established by MODE SELECT
or ot her commands.

The Enabl e Bypass signal is activated under failing conditions within the drive, on
detection of the Loop Port Bypass prinmitive sequence, or on renoval of the. In the
bypass state the drive continues to receive on the inbound fibre. Enable Bypass nay
be deactivated by detection of a Loop Port Enable primtive sequence if the drive
has conpleted self-test and a hardware failure is not present.

Fai |l ure nodes detected by the drive that enabl e bypass include:
- Transmitter/ receiver wap test failure

- Loss of receive clock

- Loss of transm ssion clock

- Drive interface hardware error

Boundary of Port Bypass Crcuit
e

+ - - -
. | | .
From previ ous drive [\ To | ocal drive
S e e e e e e e e oo | > - >
| |/
| | |
|
| | |\ nux | ,
————————— | ] To next drive
From |l ocal drive | |- - >
> cseeeessseeenoiooo | |
|/ |
| 0]
-ENBL BYP fromlocal drive | |
P O-----mmmmm e e 0]
| |
\
1 Khm [/ | |
\ S

FIGURE 6-3 SAWMPLE CIRCU T FOR PORT BYPASS
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6.4.11 -DRI VE PRESENT
This signal is connected to the drive's ground pl ane.

The backpl ane can optionally use the signal to passively detect the presence of a
drive by using a detection circuit connected to a tie up resistor

- Wien the drive is not installed, the detection circuit can see the signa
provided through the tie up resistor

- Wien the drive is installed, the signal shall be grounded through the
drive's ground signal and the grounded state can be detected by the
detection circuit.

- The detection circuit and tie up resistor should be designed so that no
nore than 3 mA of current can be grounded through the -DRI VE PRESENT
signal .

I f the backpl ane does not passively detect the presence of a drive, this

signal may be used as a GROUND (5V) and grounded to the appropriate plane in the
backpl ane or it nmay be left with no connection
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