Publ i shed SFF- 8448 Rev 0.5

SFF Conmi ttee docunentation may be purchased in electronic form
SFF specifications are available at ftp://ftp.seagate.con sff

SFF Conmittee
SFF-8448 Specification for
SAS Si deband Signal Assignnents

Rev 0.5 Sept enber 2, 2005

Secretariat: SFF Commttee

Abstract: This specification defines the signal assignnents for known Vendor
Specific sidebands thata are defined in SAS (Serial Attached SCSI).

This specification provides a conmmon reference for systenms manufacturers, system
integrators, and suppliers of magnetic disk drives. This is an internal working
specification of the SFF Conmittee, an industry ad hoc group

This specification is made 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

Support: This specification is supported by the identified menber conpani es of the
SFF Comi tt ee.

PO NTS OF CONTACT

Steve Livaccari | DAIlan

| BM Chai rman SFF Conmittee
3039 Cornwal lis Rd 14426 Bl ack Wal nut O
RTP Sar at oga

NC 27709 CA 95070

919- 543- 7393 408- 867- 6630

| i vaccar @s. i bm com endl com@cm org

SAS Si deband Si gnal Assignnents Page 1



Publ i shed

The fol |l owi ng nenber conpani es

speci fication.

The fol |l owi ng nmenber conpani es

EXPRESSI ON OF SUPPCRT BY MANUFACTURERS

Del |
EMC
ENDL

FC
Hew et t
H t achi
LSl Logi
Mol ex
Seagat e

i ndustry specification

Anphenol

Conax
Foxconn
Fujitsu
H t achi

I nt el
Tyco AWP
Uni sys
Vit esse

SAS Si deband Si gnal

Packar d
Cabl e
c

CPA
GST

Sem

Assi gnnent s

SFF-8448 Rev 0.5

of the SFF Committee voted in favor of this industry

of the SFF Committee voted to abstain on this

Page 2



Publ i shed SFF- 8448 Rev 0.5

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 COW 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
facto 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

In Novenber 1992, the SFF Conmittee 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 ate
sol uti on.

Specifications created by the SFF Conmittee are expected to be submtted to bodies
such as EIA (El ectronic 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 Cormittee are not unlike those of an
accredited standards conmttee. There are 3 levels of participation:

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

- The mnutes 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 menber conpanies of the SFF Conmittee
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 nmenbers an equal opportunity to be heard.

Material presented at SFF Conmittee meetings becones public donmain. There are no
restrictions on the open mailing of material presented at conmittee meetings. In
order to reduce di sagreements and m sunder st andi ngs, copies nust be provided for al
agenda itens that are discussed. Copies of the nmaterial presented, or revisions if
conpleted in time, are included in the docunmentation nailings.

The sites for SFF Committee neetings rotate based on whi ch nenber 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 rei mburse ENDL for the services to manage the SFF Committee.
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If you are not receiving the docunmentation of SFF Conmittee activities or are
interested in becoming a nenber, the follow ng signup information is reprinted here
for your infornmation.

Menber shi p incl udes voting privileges on SFF Specs under devel opment .

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 |ast 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 docunentati on,
retain the last SFF CD _Access nuiling of each year.

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

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

___ Voting Menbership w El ectroni c 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 US
$ 400 Overseas
Check Payable to SFF Conmittee for $ i s Encl osed
Pl ease invoice ne for $ on PO #:
MZ Vi sa/ AnX Expires
SFF Committee 408- 867- 6630
14426 Bl ack Wal 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 nmarket 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 mgj 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 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 enmerging new technol ogy in disk drives. After two infornal
gatherings on the subject in the sumer 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 Conmittee becane a forumfor resolving industry issues
that are either not addressed by the standards process or need an inmmedi 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 snmall and
the projects could be conpleted in a rapid tineframe. |If proposals are nmade by a
nunmber of contributors, the participating nenbers sel ect 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
emer gi ng product area, there is roomfor nmore than one approach. By making 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 opnment 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 Committee --

SAS Si deband Signal Assignnents

1. Scope

Thi s specification defines the signal assignnents which permt known Vendor Specific
definitions of sideband usage in SAS to coexist.

The SFF Conmittee was forned in August, 1990 to broaden the applications for storage
devices, and is an ad hoc industry group of conpanies representing system
i ntegrators, peripheral suppliers, and conmponent suppliers.

1.1 Description of O auses

Clause 1 contains the Scope and Purpose.

Clause 2 contains Referenced and Rel ated Standards and SFF Specifications.
Clause 3 contains the General Description

Clause 4 contains the Definitions and Conventions

Clause 5 contains the Sideband Assignnents

2. References

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

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

- T10/1601-D Serial Attached SCSI - 1.1 (SAS-1.1)
- SFF- 8485 Serial GPI O (CGeneral Purpose | nput/Qutput) Bus

2.2 SFF Specifications
There are several projects active within the SFF Conmittee. At the date of printing

speci fication nunbers had been assigned to the followi ng projects. The status of
Specifications is dependent on comittee activities.

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

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

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

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

D = Devel opnent The specification is under devel opnent at SFF

E = Expired The specification has been published and the nmenbers voted
agai nst re-publishing when it came 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 opnment 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 able in hard copy.

i = Information The specification has no SFF project activity in progress,
but it defines features in devel opi ng industry
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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 (comments
to the aut hor are encouraged).

The docunent is a proposal to the menbers for

consi deration to beconme an SFF Specification.

Li st of Specifications as of Septenber 2, 2005
SFF Conmittee Information

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

SCS|I Pinouts for SFF Drives

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

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

Smal | Form Factor 15mm 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 10mm 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 ROV

SFF Committee Specification Categories
SFF Committee Docunentation

- Brrata to SFF-8020 Rev 2.5

- Brrata to SFF-8020 Rev 1.2

SFF Conmittee Charter

Narmed Representatives of SFF Conmittee Menbers
SFF Conmittee Principles of Operation

| nproved ATA Tim ng Extensions to 16.6 MBs

H gh Speed Local Bus ATA Line Term nation |ssues
Sel f-Monitoring, Analysis & Reporting Technol ogy

ATA Signal Integrity |ssues
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
VHDCl Connect or Backend Confi gurations
40-pin M croSCsl Pi nout
ZI F Connect or

40- pi n SCA-2 Connect or
80- pi n SCA-2 Connect or
40-pin SCA-2 Connector w Serial Selection
80-pin SCA-2 Connector w Parallel ES

80- conduct or ATA Cabl e Assenbly

w Paral l el Sel ection
for SCSI Disk Drives

Boot abl e CD- ROM

Smal | Form Factor 3" Drives

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

SFF- 8101
SFF- 8110
SFF- 8111
SFF- 8122
SFF- 8120
SFF- 8123
SFF- 8124

SFF- 8131
SFF- 8132
SFF- 8133
SFF- 8141
SFF- 8142
SFF- 8143

SFF- 8200e
SFF- 8201
SFF- 8212e
SFF- 8221
SFF- 8222
SFF- 8223
SFF- 8225

SFF- 8300
SFF- 8301
SFF- 8302e
SFF- 8323
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Aut omation Drive Interface Connector
SMART Application Quide for ATA Interface
50- pi n 2mm Connect or

Unitized ATA 2-plus Connect or

Unitized ATA 3-in-1 Connector

40- pi n ATA Connect or

SFF Committee Patent Policy

Emai | i ng drawi ngs over the SFF Refl ector

Rol | i ng Cal endar of SSW&s and Pl enari es
Unshi el ded HD Cabl e/ Board Connector System
40- pi n SCA-2 Connector w H gh Vol t age

80- pi n SCA-2 Connector w H gh Vol tage

40- pi n SCA-2 Connector w Bidirectional ES|
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 GBI C Applications

SFP (Smal | Fornfactor Pluggabl e) Transceiver

PCl Card Version of SFP Cage

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

SFP Rate and Application Sel ection

ATAPI for CD Recordabl e Media

Labeling of Ports and Cabl e Assenblies

0. 8mm SFP Card Edge Connector Di mensi oni ng
100 Mbs Small Fornfactor Transceivers
Conpact Multilane Seri es:
Conpact Multilane Series: Unshiel ded
Conpact Multilane Series: Shielded

SFP Rate and Application Codes

ATAPI for Multinmedia Devices (M Fujib)

Form Fact or Pl uggabl e Modul e)

Conmon El enent s

3 CGbs and 4 Gbs Signal Characteristics

5V Parallel 1.8" drive formfactor

1.8" drive formfactor (60x70nmm

1.8" (60x70mm) w SCA-2 Connect or

1.8" drive formfactor (78x54mm

1.8" (60x70mm) w Serial Attachnent Connect or
Memory Form Factor Disk Drive Connections

30mx40mm For m Fact or

30mm40mm For m Fact or w 35-pin ATA Parallel Cnctr
30mmx40mm For m Fact or w 12- pi n CE- ATA X4 Cnctr
71mmx54mm For m Fact or

71mmx54mm For m Fact or w/ 35-pin ATA Parallel Cnctr
71mmx54mm For m Fact or w 12- pi n CE- ATA X4 Cnctr

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

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

2.5" Drive w SCA-2 Connect or

2.5" Drive w Serial Attachnent Connect or

2.5" Single Voltage Drive

drive formfactors (all of 83xx famly)
drive formfactor di nensions

Cabl ed Connector | ocations

drive w Serial Attachnent Connector
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3 1/2" drive w 80-pin SFF-8015 SCA Connect or
3 1/2" drive w SCA-2 Connect or

3 1/2" drive w Serial Unitized Connector

3 1/ 2" Packaged Drives

VHDCI (Very High Density Cabl e | nterconnect)
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
HPEI Passive Cabl e Assenbly S-Parm Measurenents
HPEI (H gh Performance El ectrical |nterconnect)
HPElI Bul k Cabl e Measurenent/ Performance Regmmts

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

Si gnal Specification Architecture for HSS Links

M- RJ Dupl ex Optical Connections

SFP+

VHDC! shi el ded Confi gurations

SAS Sideband Wilization

SCA-2 Unshi el ded Connecti ons

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

SCA- 2 Enhanced HSS

HSS Backpl ane Desi gn Qui del i nes

| nproved MM HSS Opti cal Link Perfornmance

Miul til ane Copper Connector

ZFP Mul til ane 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 Attachment Connector
External Serial Attachnent Connect or

Mul til ane Unshiel ded Serial Attachnent Connect or
Serial GPl O (General Purpose |nput/CQutput) Bus

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

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

1/ 4" drive w Serial Attachnment Connector
1/4" CD Drives formfactor

1/4" 9.5mi 12. 7nm Opti cal Drive Form Factor
1/ 4" Tape form factor

SDX (Storage Device Architecture)

SAS Transition cables
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El ectronic copies of SFF Specifications are provided to those who join the SFF
Committee as an Qobserver or Menber via CD Access, a service which

all the specifications plus SFF reflector traffic.

the letter ballot, copies of what was distributed at the neeting,
I ndi vi dual copi es are avail abl e by downl oad at ftp://ftp.seagate.conm sff

14426 Bl ack Wal nut C 408-867- 6630x303
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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
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3. Ceneral Description

The signal assignnents defined in this specification pernmt the known Vendor
Specific definitions of sideband usage in SAS to coexi st.

4. Definitions and Conventions
4.1 Definitions
For the purpose of SFF Specifications, the follow ng definitions apply:

Reserved: Were this termis used for defining the signal on a connector pinits
actual function is set aside for future standardization. It is not available for
vendor specific use. Wiere this termis used for bits, bytes, fields and code

val ues; the bits, bytes, fields and code val ues are set aside for future
standardi zati on. The default val ue 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.

4.2 Conventions
The American convention of nunbering is used i.e., the thousands and hi gher

mul tiples are separated by a comma and a period is used as the decinmal point. This
is equivalent to the | SO convention of a space and commra.

Aneri can: I SO
0.6 0,6

1, 000 1 000
1, 323, 462.9 1 323 462,9

SAS Si deband Si gnal Assignnents Page 11
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5. Sideband Assi gnnments
The use of sidebands is defined in SAS as bei ng Vendor Specific.

This rai ses the concern of interoperability issues and the possibility that harm
could be caused to the circuitry of one device or another

There are two known usages of sidebands at present, one as defined in SFF-8485 and
another which is a 2-wire interface.

Table 5-1 Recommended Si deband Assi gnnments

Si gnal SFF- 8485 2-Wre
Si deband 0 SA ock 2W SCL
Si deband 1 SLoad 2W SDA
Si deband 2 G ound G ound
Si deband 3 G ound G ound
Si deband 4 Sbhat aCut Reset
Si deband 5 SDhat al n *
Si deband 6 Controller Type | Controller Type
Si deband 7 Backpl ane Type Backpl ane Type
* = Used to address backpl ane

The SAS standard requires that Vendor Specific uses of the sidebands not conflict
wi th SFF-8485. The assignnments in Table 5-1 neet that requirenment and all ow ot her
Vendor Specific inplenentations to avoid causing conflicts with both.

Control Il ers can adapt to whi chever sideband mnet hodology is in use by the other end
if Sideband 6/7 are present on the connector interface and the signal |evels of
Si deband 6/7 are set by the other end.

The Controll er/Backpl ane Type is identified by the nmethod defined in Table 5-2. The
identification may be acconplished with pull-up or pull-down resistors or be driven
by | ogi ¢ depending on the device (typically, a backplane would use resistors to
define the use and a controller would use logic to determ ne the use).

Table 5-2 Sideband 6/7 Usage
Logi ¢ Level SFF- 8485 2-Wre Reser ved
0 X
1 X
M D X
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