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SFF specifications are available at http://www.snia.org/sff/specifications
or ftp://ftp.seagate.com/sff

This specification was developed by the SFF Committee prior to it
becoming the SFF TA (Technology Affiliate) TWG (Technical Working
Group) of SNIA (Storage Networking Industry Association).

The information below should be used instead of the equivalent herein.
POINTS OF CONTACT:

Chairman SFF TA TWG
Email: SFF-Chair@snia.org

If you are interested in participating in the activities of the SFF TWG, the
membership application can be found at:
http://www.snia.org/sff/join

The complete 1list of SFF Specifications which have been completed or are currently
being worked on can be found at:
http://www.snia.org/sff/specifications/SFF-8000.TXT

The operations which complement the SNIA's TWG Policies & Procedures to guide the SFF
TWG can be found at:
http://www.snia.org/sff/specifications/SFF-8032.PDF

Suggestions for improvement of this specification will be welcome, they should be
submitted to:
http://www.snia.org/feedback
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SFF Commi ttee documentation may be purchased (see p4).
SFF Committee docunments are avail abl e by FaxAccess at 408-741- 1600

SFF Committee
SFF- 8500 Specification for
Suite of 5.25" Form Factor Specifications

Rev 1.1 June 5, 1995

Secretariat: SFF Committee

Abstract: This docunment contains the many SFF specifications related to 5.25"
formfactor devices, which are utilized in a wide variety of cabled and direct
attach environnents. Specifications which are available individually are

i ncl uded here in a conprehensive set.

Thi s docunent provides a conmon specification for systems nmanufacturers,
systemintegrators, and suppliers of storage devices. This is an interna
wor ki ng docunent of the SFF Committee, an industry ad hoc group

Thi s docunent is nmade available for public review, and witten comments are

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

Support: This document is supported by the identified nenber conpanies of the
SFF Commi tt ee.
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EXPRESSI ON OF SUPPORT BY MANUFACTURERS
Thi s docunent contains all the Specifications in the suite of projects.

The expression of support on this page indicates support of this specification
only, even though the follow ng pages include other specifications.

The title line and footer change by page to indicate which specification, and
its present status (Devel opment, Published, etc). The information on support
for individual Specifications is provided at the begi nning of each.

The foll owi ng nenber conpanies of the SFF Committee voted in favor of this
i ndustry specification.

AVP

DEC

ENDL

| BM

Maxt or

Met hode

Quant um

Robi nson Nugent
Seagat e

To save space for SFF Specifications being reviewed, the information on
the principles of the SFF Committee and how to join has not been printed.
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SFF Committee --

Suite of 5.25" Form Factor Specifications

1. Scope

The 85xx suite of specifications defines the configuration characteristics
associ ated with 5.25" drives.

The purpose of the 85xx suite is to define the external characteristics of
drives such that products fromdifferent vendors may be used in the sanme
nmount i ng confi gurations.
The set of specifications provide external dinensions, connectors, connector
pl acenent, mounting holes and interface pinouts to assist manufacturers in the
systens integration of small formfactor disk drives.
- SFF-8500 contains general information regarding connector space, nounting
consi derati ons and nmeasurenent requirenents.
- SFF-8501 defines the dinmensions of 5.25" disk drives.
- O her specifications in the 85xx famly define the |location of connectors
on 5.25" drives.
In an effort to broaden the applications for storage products, an ad hoc
i ndustry group of conpanies representing systemintegrators, periphera
suppliers, and conponent suppliers decided to address issues which appear in
t he market pl ace that affect many OEMs and vendors.

The SFF Committee was formed in August, 1990 and the first working docunent
was introduced in January, 1991.

1.1 Description of d auses

Cl ause 1 contains the Scope and Purpose.

Cl ause 2 contains Referenced and Rel ated Standards and SFF Specificati ons.
Cl ause 3 contains the General Description

Cl ause 4 contains the d ossary.

Cl ause 5 and successive Causes (if any) contain detailed characteristics.
2. References

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

2.1 Industry Docunents

The followi ng interface standards are relevant to many SFF Specifications.

- X3.131R- 1994 SCSI -2 Smal | Conputer SystemlInterface
- X3T9. 2/ 0855 SPI (SCSI-3 Parallel Interface)

- X3.221-199x ATA (AT Attachment)

- X3T10/ 0948 ATA-2 (ATA Ext ensions)
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2.2 SFF Specifications

There are several projects active within the SFF Conmittee. At the date of
printing docunment nunbers had been assigned to the followi ng projects. The
status of Specifications is dependent on comrittee activities.

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

P = Publ i shed The docunent has been balloted by nenbers and is avail abl e as
a published SFF Specification.

A = Approved The docunent 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 Published.

D = Devel opmrent The document is under devel opment at SFF.

E = Expired The docunent has been published as an SFF Specification, and

the menbers voted against re-publishing it when it cane up
for annual review.

= Informati on The docunent has no SFF project activity in progress, but
it defines features in devel oping industry standards. The
docunent was provided by a conpany, editor of an accredited
standard in devel opnent, or an individual. It is provided
for broad review (comments to the author are encouraged).

s = submtted The docunent is a proposal to the nmenbers for consideration

to become an SFF Specification.

Spec # Rev List of Specifications as of March 30, 1996

SFF- 8000 SFF Comrittee Information
SFF-8001i E  44-pin ATA (AT Attachment) Pinouts for SFF Drives

SFF-8002i 2.1 68-pin ATA (AT Attachnent) for SFF Drives
SFF-8003 1.1 SCSI Pinouts for SFF Drives

SFF-8004 1.1 Snall Form Factor 2.5" Drives

SFF-8005 2.5 Snmall Form Factor 1.8" Drives

SFF-8006 2.0 Snmall Form Factor 1.3" Drives

SFF-8007 0.1 2nmm Connector Alternatives

SFF-8008 2.3 68-pin Enbedded Interface for SFF Drives
SFF-8009 3.1 Unitized Connector for Cabled Drives
SFF-8010 1.0 Snmall Form Factor 15mm 1.8" Drives

SFF-8011i 2.0 ATA Tim ng Extensions for Local Bus

SFF-8012 1.0 Power Connector Pin D nensions

SFF-8013 0.1 ATA Downl oad M crocode Comrand

SFF- 8014 C Uniti zed Connector for Rack Mounted Drives
SFF-8015 3.7 SCA Connector for Rack Munted SFF SCSI Drives
SFF- 8016 C Smal | Form Factor 10nm 2.5" Drives

SFF-8017 1.7 SCSI Wring Rules for Mxed Cable Plants
SFF-8018 0.1 ATA Low Power Mbdes

SFF-8019 2.0 ldentify Drive Data for ATA Disks up to 8 GB
SFF-8020i 2.5 ATA Packet Interface for CD ROVs

SFF- 8028i - Errata to SFF-8020 Rev 2.5
SFF-8029 1.4 - Errata to SFF-8020 Rev 1.2
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SFF- 8030 SFF Committee Charter
SFF- 8031 Naned Representatives of SFF Conmittee Menbers

=
\l

SFF-8032 1.2 SFF Committee Principles of Operation

SFF-8033i 1.0 Inproved ATA Timng Extensions to 16.6 MBs
SFF-8034i 3.0 High Speed Local Bus ATA Line Term nation |ssues
SFF-8035i 1.0 Self-Mnitoring, Analysis and Reporting Technol ogy
SFF-8036i 1.1 ATA Signal Integrity Issues

SFF-8037i 1.0 Intel Small PCl SIG

SFF-8038i 1.0 Intel Bus Master |DE ATA Specification

SFF-8039i 1.1 Phoenix EDD (Enhanced Di sk Drive) Specification
SFF-8040 1.2 25-pin Asynchronous SCSI External Connector

SFF- 8041 C SCA-2 Connector Backend Configurations

SFF- 8042 C VHDCl Connector Backend Configurations

SFF-8045 3.4 40-pin SCA-2 Connector w Parallel Selection
SFF-8046 2.4 80-pin SCA-2 Connector for SCSI Disk Drives

SFF- 8047 C 40-pin SCA-2 Connector w Serial Selection

SFF- 8048 C 80-pin SCA-2 Connector w Parallel ESI

SFF-8050 1.0 Bootable CD ROM

SFF- 8055i SMART Application Guide for ATA Interface

SFF- 8065 C 40-pin SCA-2 Connector w H gh Voltage
SFF- 8066 C 80-pin SCA-2 Connector w Hi gh Voltage
SFF-8067 1.3 40-pin SCA-2 Connector w Bidirectional ESI

SFF-8080 1.0 Fax-Access |Instructions

SFF-8200 1.1 2 1/2" drive formfactors (all of 82xx famly)
SFF-8201 1.2 2 1/2" drive formfactor dinensions

SFF-8212 1.2 2 1/2" drive w SFF-8001 44-pin ATA Connect or
SFF-8300 1.1 3 1/2" drive formfactors (all of 83xx famly)
SFF-8301 1.2 3 1/2" drive formfactor dinensions

SFF-8302 1.1 3 1/2" Cabl ed Connector |ocations

SFF-8332 1.2 3 1/2" drive w 80-pin SFF-8015 SCA Connect or
SFF-8337 1.2 3 1/2" drive w SCA-2 Connect or

SFF-8342 1.3 3 1/2" drive w Serial Unitized Connector
SFF-8400 0.1 Very High Density Cabl e Interconnect

SFF-8441 3.0 VHDCl Shiel ded Configurations

SFF-8500 1.1 5 1/4" drive formfactors (all of 85xx famly)
SFF-8501 1.1 5 1/4" drive formfactor dinensions

SFF-8508 1.1 5 1/4" ATAPI CD- ROM w audi o connectors
SFF-8551 1.2 5 1/4" CD-ROM 1" High form factor

2.3 Sources

Copi es of ANSI standards or proposed ANSI standards may be purchased from
A obal Engi neeri ng.

15 I nverness Way East 800-854- 7179 or 303-792-2181

Engl ewood 303-792- 2192Fx
CO 80112-5704
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Copi es of SFF Specifications are avail able by FaxAccess or by joining the SFF
Conmittee as an Qbserver or Menber.

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

FaxAccess is a computer-operated service capabl e of faxing copies of docunents
sel ected froma nenu. Anyone ordering docunents over FaxAccess nust be using
the handset of a fax nmachine, as the docunents are transmitted over the sane
line as the caller dialed in on to make the sel ection(s).

3. General Description

The application environnment for small formfactor disks is any computer
connecting to one or nore disks in a restricted packagi ng environmnent.

The purpose of an SFF Specification is to provide information that will assist
vendors to design products that can fit the sanme packagi ng envel ope.

Small formfactor disks are w dely-used where | ow power and small size are
i mportant configuration paraneters.

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

4.1.1 ATA (AT Attachnment): This term defines the signal and | ogical protoco
described in X3.221 for IDE (Integrated Drive El ectronics) peripherals.

4.1.2 |1DE (Integrated Drive Electronics): |IDE describes a device with built
i n ATA protocol electronics.

4.1.3 Optional: This term describes features which are not required by the
SFF Specification. However, if any feature defined by the SFF Specification is
i npl enented, it shall be done in the sane way as defined by the Specification
Describing a feature as optional in the text is done to assist the reader. If
there is a conflict between text and tables on a feature described as
optional, the table shall be accepted as being correct.

4.1.4 Reserved: Were this termis used for bits, bytes, fields and code
val ues; the bits, bytes, fields and code values are set aside for future
standardi zati on. 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

4.1.5 WU (Vendor Unique): This termis used to describe bits, bytes, fields,
pi ns, signals, code values and features which are not described in this SFF
Speci fication, and may be used in a way that varies between vendors.

4.1.6 VU Mode: A node of execution by the drive in which its use is not

defined by this SFF Specification. The means by which a vendor invokes vendor
uni que operations within a drive is defined by this SFF Specification

Suite of 5.25" Form Factor Specifications Page 7
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4.2 Conventions

Certain ternms used herein are the proper nanes of signals. These are printed
i n uppercase to avoid possible confusion with other uses of the sanme words;
e.g., ATTENTION. Any | ower-case uses of these words have the nornal Anerican-
Engl i sh nmeani ng.

A nunber of conditions, commands, sequence paraneters, events, English text,
states or simlar terms 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 American-English neaning.

The American convention of nunbering is used i.e., the thousands and hi gher
multiples are separated by a conma and a period is used as the deci mal point.
This is equivalent to the I SO convention of a space and conma.

Aneri can: 0.6 | SG 0,6
1, 000 1 000
1, 323, 462. 9 1 323 462,9

Suite of 5.25" Form Factor Specifications Page 8
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5. 5.25" Physical Configuration
5.1 Connectors

There are several connector choices that can be used with 5.25" disk drives,
both for cabled environnents and direct attachnent to a backpl ane.

A clear out zone inside the drive formfactor provides roomfor the system
connect or.

5.2 Mounting Considerations

Except at the attachnent points, 0.75mm cl earance around the drive is
recommended for cooling airflow Requirenments of additional clearance and/or
mnimumairflowis vendor specific.

5.3 Physi cal D nensions

SFF- 8501 defines general drive dinensional information which applies to
magneti c disk drives.

SFF- 8551 defines general drive dinensional information which applies to
optical CD ROMdrives.

The drive shall be neasured at 20 +/- 2 degrees C

The drive shall not be exposed to any conditions (transit tenperatures, shock
etc.) beyond the manufacturer's specified limts before neasurenent.

Suite of 5.25" Form Factor Specifications Page 9



Publ i shed SFF- 8501 Rev 1.1

EXPRESSI ON OF SUPPORT BY MANUFACTURERS

The foll owi ng nenber conpanies of the SFF Committee voted in favor of this
i ndustry specification.

3M

Adapt ec

AVP

Crrus Logic
ENDL

Honda Connect or
| BM

Madi son Cabl e
Maxt or

Met hode

Quant um

Robi nson Nugent
Seagat e

Si grmax

The foll owi ng nenber conpanies of the SFF Committee voted to forward this
i ndustry specification to an accredited standards body.

Met hode
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6. 5.25" Magnetic Disk Drives Form Factors

This specification defines the configuration characteristics associated
with 5.25" magnetic disk drives.

Tabl e 6-1 defines the dinensions of the drive represented in Figure 6-1
Ref erences offset to the left in the di mensions colum are variables, and
those to the right are tol erances.

EDI TORS NOTE: The figure needs to be nodified to be in line with SFF | abeling
practics i.e. labeling Different heights as Al and A2 and A3 devi ates from SFF
Styl e because the table clearly shows that Al is a variable. If the other

di mensi ons are renanmed, the table will be adjusted accordingly.

TABLE 6-1 5.25" DI SK DRI VE DI MENSI ONS

RS RS RS +
| Dimension |MIIlineters] I nches
RS RS RS +
| A1l | 82.55 * | 3.250 *

| A1l | * 000 *

| A1l | * . 000 *

| A4 | 204.72 | 8. 060

| A5 | 146.05 | 5. 750

| A6 | 139.70 | 5. 500

| A7 | 3.05 | . 120

| A 8 | 79.24 | 3.120

| A9 | 80. 30 | 3.161

| Al10 | 80. 20 | 3. 157

| All | 79. 24 | 3.120

| Al2 | | 000 |
| Al3 | 9.91 | 390 |
| Al4 | 21.84 | . 860
RS RS RS +

* = maxi mum
NOTE: Tol erances are +/-0.25nm (0. 010").

Form Factor of 5.25" Disk Drives Page 11
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For m Fact or

In Specifications under review, the figures are
not integrated with the text but follow behind
its transmittal. Space has been left here so

the figure can be pasted in the proper position.

FI GURE 6-1 FORM FACTOR OF 5. 25" DI SK DRI VE

of 5.25" Disk Drives

SFF- 8501 Rev 1.1
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EXPRESSI ON OF SUPPORT BY MANUFACTURERS

SFF- 8508 Rev 1.1

The foll owi ng nenber conpanies of the SFF Committee voted in favor of this
i ndustry specification.

3M

Adapt ec

AVP

Crrus Logic
ENDL

Honda Connect or
| BM

Madi son Cabl e
Maxt or

Met hode

Quant um

Robi nson Nugent
Si grmax

Western Digital

The foll owi ng nenber conpanies of the SFF Committee voted to forward this

i ndustry specification to an accredited standards body.

ATAPI

Met hode

CD-ROM wi t h Audi o Connectors
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7. Location of Cabled Connectors on ATAPI CD ROVs

This specification defines the configuration characteristics associated with
the I ocation of connetors on ATAPI (ATA Packet Interface) CD ROM.

The connectors, including audio, are located in the same relative position

The connectors are |ocated at the rear of the drive, as specified in SFF-8551
Retaining the same relative location sinplifies cabling for the integrator

No matter whether the unpolarized connectors are |ocated on the top as in
Figure 7-1, or bottomas in Figure 7-2, of the circuit board, they always have
the sane orientation. This is not required for the polarized connectors.

FI GURE 7-1 CONNECTORS MOUNTED ON TCOP OF PCB

FI GURE 7-2 CONNECTORS MOUNTED ON BOTTOM OF PCB

ATAPI CD-ROM wi t h Audi o Connectors Page 14
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EXPRESSI ON OF SUPPORT BY MANUFACTURERS

SFF- 8551 Rev 1.2

The foll owi ng nenber conpanies of the SFF Committee voted in favor of this
i ndustry specification.

3M

Adapt ec

AMP

Crrus Logic
ENDL

Honda Connect or
| BM

Madi son Cabl e
Maxt or

Met hode

Quant um

Robi nson Nugent
Si grmax

The foll owi ng nenber conpanies of the SFF Comm ttee voted against this
i ndustry specification.

Conpaq

The foll owi ng nenber conpanies of the SFF Committee voted to forward this

i ndustry specification to an accredited standards body.

For m Fact or

Robi nson Nugent

of 5.25" CD- ROMB
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8. 5.25" CD-ROM Dri ve Form Fact or

This specification defines the configuration characteristics associated
with 5.25" CD-ROMdrives.

Tabl e 8-1 defines the dinensions of the drive represented in Figure 8-1
Ref erences offset to the left in the di mensions colum are variables, and
those to the right are tol erances.

Figure 8-1 is a detail of the formfactor

TABLE 8-1 5.25" CD-ROM DRI VE DI MENSI ONS

RS RS RS +
| Dinmension |MIIlineters| I nches
RS RS RS +
| A1l | 84.00 * | 3.307 *

| A1l | 41.50 * | 1.634 *

| A1l | 25.90 * | 1.020 *

| A4 | 206.00 | 8. 110

| A5 | 146.00 | 5.748

| A6 | 139.70 | 5. 500

| A7 | 3.15 | . 124

| A 8 | 79. 20 | 3.118

| A9 | 52. 40 | 2.063

| Al10 | 52. 40 | 2.063

| All | 79. 20 | 3.118

| Al2 | | 000 |
| Al3 | 10. 00 | 394

| Al4 | 21.80 | . 858
RS RS RS +

* = maxi mum
NOTE: Tol erances are +/-0.25nm (0. 010").

EDI TORS NOTE: Labeling different heights as Al and A2 and A3 devi ates from SFF
Styl e because the table clearly shows that Al is a variable (see text in
di mensi ons para above).

- This table style supports showi ng di nensi ons and tol erances individually.

- Is a global note about tol erances being +/-0.25mm adequate for this form
factor over tine? W would be better off to specify individual tolerances
now rat her than have to cone back and change the figure at sonme tine in the
future.

Form Factor of 5.25" CD ROVs Page 16
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For m Fact or

In Specifications under review, the figures are
not integrated with the text but follow behind
its transmittal. Space has been left here so
the figure can be pasted in the proper position.

FI GURE 8-1 FORM FACTOR OF 5. 25" CD-ROM DRI VE

of 5.25" CD- ROMB

SFF- 8551 Rev 1.2
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