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Secretariat: SFF Conmittee

Abstract: This docunment defines the physical interface and performnmance requirenents
for SCA-2 (Single Connector Attach -2) connectors and retention schenes to be used
for SCSI and FC AL unshi el ded devi ce connections. Qther uses of this general -purpose
connection systemare al so possible.

Thi s docunent provides a conmon specification for systens nmanufacturers, system
i ntegrators, and suppliers of magnetic disk drives. This is an internal working
docunent of the SFF Conmmittee, an industry ad hoc group

Thi s docunent is nmade available for public review, and witten comments are
solicited fromreaders. Coments received by the nmenbers will be considered for
inclusion in future revisions of this docunent.

The description of a connector in this docunent does not assure that the specific
conmponent is actually available fromconnector suppliers. If such a connector is
supplied it nmust conply with this specification to achieve interoperability between
suppliers.

Support: This document is supported by the identified nmenber conpanies of the SFF
Commi tt ee.

Docunent ation: This docunment has been prepared in a simlar style to that of the 1SO
(I'nternational Organization of Standards).
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Bill Ham |. Dal Alan

Conmpag Conput er Chai rman SFF Conmittee

334 Sout h St 14426 Bl ack Wl nut Court

Shrewsbury, MA 01545 Saratoga CA 95070

Ph: 508-841-2629 Fx: 508-841-5266 Ph: 408-867-6630 Fx: 408-867-2115

Emai | : Bill _Ham@onpag. com
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If you are not a nmenber of the SFF Conmittee, but you are interested in
participating, the follow ng principles have been reprinted here for your
i nformation.

PRI NCI PLES O THE SFF COW TTEE

The SFF Committee is an ad hoc group forned to address storage industry needs in a
pronpt nmanner. Wen forned in 1990, the original goals were linted to defining de
facto nechani cal envel opes within which disk drives can be developed to fit conpact
conmput er and other small products.

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

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

Docunents created by the SFF Conmittee are expected to be submitted to bodi es such
as EIA (Electronic Industries Association) or an ASC (Accredited Standards
Conmittee). They nmay 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 committee. There are 3 |l evels of participation:

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

- The mnutes and copies of material which are discussed during neetings are
distributed only to those who sign up to recei ve docunentation

- The individual s who represent nenber conpani es of the SFF Conmittee receive
docunentati on and vote on issues that arise. Votes are not taken during neetings,
only guidance on directions. Al voting is by letter ballot, which ensures al
menbers an equal opportunity to be heard.

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

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

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

Page 3 SCA- 2 Unshi el ded Connecti ons
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For eword

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

The first use of these disk drives was in specific applications such as |aptop
portabl e conmputers in which space was at a premumand tine to market with the

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

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

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

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

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

sol uti on.

At the sanme tinme, the principle was adopted of restricting the scope of an SFF
project to a narrow area, so that the majority of docunents would be snall and the
projects could be conpleted in a rapid tinefrane. If proposals are nade by a nunber
of contributors, the participating nenbers select the best concepts and uses themto
devel op specifications which address specific issues in emergi ng storage markets.

Those conpani es whi ch have agreed to support a docunented specification are
identified in the first pages of each SFF Specification. Industry consensus is not
an essential requirenent to publish an SFF Specification because it is recognized
that in an energi ng product area, there is roomfor nore than one approach. By
maki ng the docunentati on on conpeting proposals available, an integrator can exam ne
the alternatives avail able and select the product that is felt to be nbst suitable.

Suggestions for inprovenent of this docunent will be wel cone. They should be sent to
the SFF Committee, 14426 Bl ack WAl nut &, Saratoga, CA 95070

The devel opnent work on this specification was done by the SFF Committee, an
i ndustry group. The nenbership of the conmittee since its formation in 1990 through
July 1998 has included the foll owi ng organi zati ons:

3M Met hode El ectronics
Adapt ec M cr osoft

Al'l Best Techni que M ni Stor Peripherals
Al ps Tohoku M t sum

AWVP Mol ex

Anmphenol | nt erconnect Mont r ose/ CDT
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If you are not receiving the docunentation of SFF Conmittee activities or are
interested in beconing a nenber, the followi ng signup information is reprinted here
for your infornation.

Annual SFF Conmittee Menbership Fee $ 1, 800. 00
Annual SFF Conmittee Paper Docunentation Fee $ 300. 00
Annual Surcharge for AIR MAIL to Overseas $ 100. 00
Annual Surcharge for El ectronic Docunentation $ 360. 00

Nane:

Title:

Conpany:

Addr ess:

Phone:

Fax:

Enai | :

Pl ease register me as a Menber of the SFF Conmittee for one year.

Paper docunent ation $ 1,800
El ect roni ¢ docunentati on $ 2,160
Check Payable to SFF Comnmttee for $ i s Encl osed
Pl ease invoice ne $ on PO #:
MZ/ Vi sal AmX Expi res
Pl ease register ne as an Cbserver on the SFF Conmittee for one year.
Paper docunent ation $ 300 U.S. $ 400 Overseas
El ectroni c docunentation $ 660 U.S. $ 760 Overseas
Check Payable to SFF Conmttee for $ (PGs Not Accepted)
MZ/ Vi sal AmX Expi res
SFF Conmittee 408- 867- 6630
14426 Bl ack Wl nut ¢ 408-867- 2115Fx
Saratoga CA 95070 250- 1752@ci nai | . com
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SFF Committee --

SCA- 2 Unshi el ded Connecti ons

1. Scope

This specification defines the term nol ogy and physi cal requirenents for unshiel ded
SCA-2 (Single Connector Attach -2) connections and conpl ete connectors. There are
two overall versions specified: 80-pin SCSI and 40-pin FC-AL. These two versions are
i dentical except for the dinmensional changes caused by the difference in pin count
and the position of the long and short pins.

Such connections are desirable in SCSI and FC- AL systens where devices need to

bli ndmate wi th backpl anes and to support the SCSI-3 requirenents for hot plugging.
The SPI-2 (SCSI-3 Parallel Interface 2) standard calls out ElIA-PN 3651 and defi nes
the position nunbering for SCSI for the 80-pin version as an unshi el ded devi ce and
cabl e connector.

The hot pluggi ng requirenents break down into three key features for a connector
system

(1) the connector nust consist of a single housing on both sides of the
mating interface to nanage the positional nounting tolerances,

(2) there nust be a neans to nmechanically "guide" (without aid of visua
feedback) the mating interfaces into a position where the electrica
contact can nate w thout danage, and

(3) the contact pins must have a specific sequence of nating and denati ng.

This latter requirenent is both good engineering practice and a specific requirenent
of the SCSI-3 SPI (SCSI-3 Parallel Interface) standard.

SCA-2 connectors are conpatible with SCA-1 connectors in the sense they wll
physically intermate. SCA-1 connectors do not have the latter two features |isted
above and are therefore not suitable for blind mating and hot plugging.

O her unitized connector versions exist for SCSI where the conventional SCSI device
connectors (low density 50-position or high density 68-position) are sinply nol ded
into a single housing with the 4-pin power connector. The 68-pin version also has a
2 X 6 position options section. The contact styles are different for each of the
three functions. Wile this schene can work technically it has not been w dely
accepted by the industry and requires significantly nore space on the device and
backpl ane for the connector than the SCA-2.

Bot h t he single housing conventional and the SCA offer the cost reductions

associ ated with fewer parts needed for a storage device. SCA connectors offer both
cost benefits and cost liabilities. Wien used as a neans to directly plug a device
into a backpl ane SCA all ows cost reduction by elimnating the internedi ate cabl e
assenbly between the device and the backpl ane. Such cable assenblies are needed with
conventional device connectors (in nmany cases) because the three functions; power,
options, and data; all use different connectors.

The possibility of a cost liability is seen in systens which do not use backpl anes
(such as workstations and PC s). In these systens, one mnmust provide an adapter cable
assenbly that nmates with the SCA-2 on one side and has appropriate cabl e-conpati bl e
connectors on the other side. Therefore, for non-backpl ane systens the SCA-2
connector creates the need for an additional cable assenbly while in backpl ane

Page 7 SCA- 2 Unshi el ded Connecti ons
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systens the SCA-2 allows for the elimnation of a cable assenbly.

This tradeoff has positioned the SCA-2 as preferable for |large capacity storage
devices that are primarily utilized in backpl ane applications.

The mating side for the SCA-2 connector famly is the sane for all versions of the
same gender and pin count. The termi nation side of the connectors are different to
acconmodat e the requirenments of popul ar assenbly techni ques such as cabl e backshel
and and printed circuit board nounting. The term nation side nust be associated wth
the gender of its mating side as different nmating side genders have different pin
nunbering (mrror inmages).

Thi s docunent specifies the requirenents on the nating and term nati on sides of the
connectors to enable functional multiple sourcing of the conplete connectors. The
construction of the connectors between the nating and the term nation sides are not
controlled by this docunent. In the present selection of conplete connectors
specified there is no shielding provided, no provision for connecting shields

toget her, and no provision for termnating shields. Therefore there are no
specifications for any backshell-to-connector interfaces.

Fi bre Channel standards presently incorporate requirenments on the characteristic

i mpedance and ability to transmt Ggabit signals for cable assenblies and

backpl anes. Since the SCA-2 connector systemmay formpart of this interconnect it
is also subject to these requirenents.

In an effort to broaden the applications for storage devices, an ad hoc industry
group of conpanies representing systemintegrators, peripheral suppliers, and
conponent suppliers decided to address the issues invol ved.

The SFF Committee was formed in August, 1990 and the first worki ng docunent was
i ntroduced in January, 1991

1.1 Description of d auses

O ause 1 contains the Scope and Purpose.

O ause 2 contains Referenced and Rel ated Standards and SFF Speci fi cati ons.
O ause 3 contains the General Description

O ause 4 contains the d ossary.

Clause 5 defines the connectors.

O ause 6 defines physical dinensions.

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 following interface standards are relevant to many SFF Speci fi cations.

- X3.131R- 1994 SCSI -2 Smal | Conputer SystemlInterface
- X3.253-1995 SPI (SCSI-3 Parallel Interface)

Page 8 SCA- 2 Unshi el ded Connecti ons
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- X3.302- xxxx SPI-2 (SCSI-3 Parallel Interface -2)
- X3.277-1996 SCSI -3 Fast 20
- X3.221-1995 ATA (AT Attachnment) and subsequent extensions
- EI A PN-3651 Detail Specification for Trapezoi dal Connector 0.50"
Pitch used with Single Connector Attach -2.
- X3.230-1994 FC- PH (Fi bre Channel Physical Interface) and
subsequent extensi ons
- ANSI - Y14. 5M Di nensi on and Tol eranci ng

2.2 SFF Specifications

There are several
docunent nunbers had been assigned to the follow ng projects.
Specifications is dependent on conmittee activities.

projects active within the SFF Committee. At the date of printing

The status of

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

P = Publi shed The docunent has been ball oted 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 opnment The docunent is under devel opnent at SFF.

E = Expired The docunent has been published as an SFF Specification, and
t he menbers voted against re-publishing it when it cane up
for annual review

e = electronic Used as a suffix to indicate an SFF Specification which has
Expired but is still available in electronic formfrom SFF
e.g. a specification has been incorporated into a draft or
publ i shed standard which is only available in hard copy.

i = Information 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 nenbers for consideration
to beconme an SFF Specification

Spec # Rev List of Specifications as of Novenber 21, 1998

SFF- 8000 SFF Committee Information

SFF-8001i E  44-pin ATA (AT Attachnment) Pinouts for SFF Drives

SFF-8002i E  68-pin ATA (AT Attachnment) for SFF Drives

SFF- 8003 E SCSI Pinouts for SFF Drives

SFF- 8004 E Small Form Factor 2.5" Drives

SFF- 8005 E Small 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 4.0 Unitized Connector for Cabled Drives

SFF- 8010 E Small Form Factor 15mm 1.8" Drives

SFF-8011i E  ATA Timng Extensions for Local Bus

SFF-8012 2.1 4-Pin Power Connector D nensions

SFF- 8013 E ATA Downl oad M crocode Conmmand

SFF- 8014 C Unitized Connector for Rack Mounted Drives

SFF- 8015 E SCA Connector for Rack Munted SFF SCSI Drives
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SFF- 8016
SFF- 8017
SFF- 8018
SFF- 8019

SFF- 8020i
SFF- 8028i
SFF- 8029

SFF- 8030
SFF- 8031
SFF- 8032
SFF- 8033i
SFF- 8034i
SFF- 8035i
SFF- 8036i
| NF- 8037i
| NF- 8038i
SFF- 8039i

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

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

SFF- 8060
SFF- 8061
SFF- 8065
SFF- 8066
SFF- 8067
SFF- 8068
SFF- 8069

| NF- 8070i

SFF- 8080

SFF- 8090

mmmQO

2.6

mm

NEPEDNNDR

=

E

SFF-8200e 1.1
SFF-8201e 1.3
SFF-8212e 1.2
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Smal | Form Factor 10mm 2.5" Drives

SCSI Wring Rules for Mxed Cable Plants
ATA Low Power Modes

Identify Drive Data for ATA Disks up to 8 GB

ATA Packet Interface for CD-ROVs
- BErrata to SFF-8020 Rev 2.5
- BErrata to SFF-8020 Rev 1.2

SFF Committee Charter

Naned Representatives of SFF Conmittee Menbers
SFF Conmittee Principles of Qperation

| mproved ATA Timing Extensions to 16.6 Ms

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

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

Phoeni x EDD (Enhanced Di sk Drive) Specification

25-pi n Asynchronous SCSI Pi nout

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

80- conduct or ATA Cabl e Assenbly

w Paral |l el Selection
for SCSI Disk Drives

Boot abl e CD- ROM

Smal | Form Factor 3" Drives

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

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

Unitized ATA 2-plus Connector

Unitized ATA 3-in-1 Connector

40- pi n ATA Connect or

SFF Conmittee Patent Policy

Emai | i ng drawi ngs over the SFF Refl ector

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

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

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

ATAPI

for Rewritabl e Renovabl e Medi a

ATAPI for CD- Recordable Media

ATAPI for DVD (Digital Video Data)

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

drive formfactors (all of 82xx famly)
drive formfactor dinensions
drive w SFF-8001 44-pi n ATA Connect or

SCA- 2 Unshi el ded Connecti ons
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SFF-8300e 1.1 3 1/2" drive formfactors (all of 83xx famly)
SFF-8301e 1.2 3 1/2" drive formfactor dinensions

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

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

SFF-8342e 1.3 3 1/2" drive w Serial Unitized Connector

SFF- 8400 C Very H gh Density Cabl e Interconnect

SFF-8410 0.0 High Speed Serial Testing

SFF-8420 7.1 HSSDC-1 Shiel ded Connections

SFF-8430 2.1 MI-RJ Duplex Optical Connections

SFF-8441 13.1 VHDC Shiel ded Configurations

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

SFF-8480 0.0 HSS (H gh Speed Serial) DB9

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

1
1
SFF-8508e 1.1 5 1/4" ATAPI CD-ROM w audi o connectors
SFF-8551 2.0 5 1/4" CD-ROM 1" Hi gh form factor

SFF- 8610 C SDX (Storage Device Architecture)
2.3 Sources

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

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

Copi es of SFF Specifications are avail able by FaxAccess or by joining the SFF
Conmittee as an Qobserver or Menber

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

FaxAccess is a conputer-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 machine, as the docunents are transnmitted over the sane line as the
caller dialed in on to nmake the selection(s).

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

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

fission.dt.wdc. conf pub/ st andards/ sff/spec

El ectroni c copi es of docunents are al so nmade avail able via CD Access, a service

whi ch provides copies of all the specifications plus SFF reflector traffic. CDs are
mai |l ed every 2 nonths as part of the docunent 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.
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Editor’s Notes

This version contains all the editorial changes recomended by the Novenber 04, 1998
wor ki ng group and the follow ng technical changes: (1) an additional figure (figure
35) relating to the tolerances on the fully mated position for the right angle
versions, (2) tolerances (0.20) added to the B, C, and D versions in figure 49, and
(3) changed 8.85 to 9.85 in Figure 49 to achi eve agreenent between Figure 5 and
Figure 7 in the difference between extended and standard hei ghts.

Al known technical issues have been resolved and included in this revision

There are two versions that are descriptive duplicates but have different designs on
the termnation side. This is an intentional inclusion per SFF plenary action

This docunent is ready for a technical content vote and nay al so be considered for a
publication vote.

Not e t hat extensive non-linear conversions have been executed on the origina
electronic files used for the figures and that any di nensions extracted from
features of the figures that are not specifically dinmensioned or toleranced are not
representative of actual dinmensions in any products.
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3. Ceneral Description

The presently standardi zed connection systens available for use with SCSI (Small
Conputer System Interface) devices require that the systemintegrator or designer
choose between alternatives that are inconpatible and sonewhat |arger physically
than the SCA-2. The new SCA-2 connection systemis based on 1.27 x 1.60 nm contacts
instead of 1.27 x 2.54 mmor 2.54 x 2.54 mmcontacts found respectively in the high
density and | ow density unshi el ded devi ce connectors specified for SCSI prior to
SPI-2. This allows nore roomon the device for other functions. Additional roomis
provided by reducing the size of the power contacts and by integrating all three
functions; power, options, and signals; into a uniformcontact style with no

i nterveni ng housing structures. The SCA-2 nuaintains adequate el ectrical perfornance
for all fornms of parallel SCSI (including the newest energing | ow voltage
differential version) and for the copper versions of FC AL.

This connector famly is based on proven connector technol ogy using the nmechanically
robust ribbon or leaf contact style. It is very difficult to damage the contacts
(in contrast to the present high density SCSI fanmly where fragile pins are used on
the free side) (see glossary bel ow for definition).

SCA-2 connectors also find their nost inportant application where device
removability is inportant. The advanced groundi ng contacts not only provide for
establishing a reference potential and for electrostatic discharge but also provide
a |l ow resistance path for power supply return current during the mating process.
This ensures that any power pin will provide its return current to the system ground
and will not find sneak paths through diodes or other |ower voltage power pins. |If
there were no advanced groundi ng contact systemthere would be only two nom na

| engt hs of pin provided in the SCA-2. This was required to nmaintain physica
conpatibility with the SCA-1 famly. This neans that power and ground contacts
woul d be on the sanme length pin and it woul d not be possible to predict whether a
power or ground contact would actually be the first to make upon insertion (or |ast
to break upon renoval).

The two | engths of signal/power/ground pins are designed to ensure that the |onger
pins will all make before any shorter pins nmake upon insertion. The converse is
true upon renoval. The advanced groundi ng contacts are al so designed to ensure that
no signal or power pin nakes before the advanced groundi ng contacts.

Wthin the group of contacts with the sane noninal length there is a distribution of
actual lengths. This causes uncertainty for the sequencing relationship between
different contacts of the same nominal length. Between the different groups of
contact lengths there is a sufficiently wide separation of |engths to guarantee that
no contact fromone group will overlap into the next group
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Figure 1 shows this inportant feature in graphical form The distance shown is the
di stance between the peaks of the contacts on the long and short contacts. The
copl anar surface between the free contact and the free contact housing provides for
preci se vertical positioning of the fixed contact prior to mating. This schene
elimnates a nmajor source of variation in the contact sequencing di stances due to
variations in vertical position of the fixed contact prior to mating.

There are two positions identified in the 80 pin version as Mated 1 and Mated 2.
These are short pins that are intended to indicate that the connector is fully nated
when current can flow between both positions. Unfortunately, because there is a

di stribution of actual short pin distances within the short pin population, the
Mated 1 and Mated 2 pins both passing current is a necessary but not sufficient
condition for determning that mati ng has occurred for all short pins. Simlarly,
upon denating, these pins are not reliable indicators concerning the mating
condition for any other short pins.

Sonme device status reporting systens require advanced warning that a pin is about to
becone unmated wel |l before any signal pin actually demates. Qhers require a
positive indication of full mating for all positions sonme mninumtinme AFTER al
signal pins mate. Therefore, even if the Mated 1 and Mated 2 pins happen to be the
last to mate or the first to break, there nmay not be enough notification tine for
the status reporting systemto react.

It is not possible with the present dinmensions for the SCA-2 systemto provide a
“short short” pin in addition to the short and long pins. Status reporting systens
that require the positive indications and tinme windows will need to provide these
functions outside the SCA-2 system A third pin distance cannot exist because of
the need to nmaintain conpatibility with SCA-1 and to have adequate w pe for al
contacts.
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Figure 1 - Contact positioning architecture

Since the 80 pin connector will support both wide and narrow SCSI only an 80 pin
version is standardi zed for SCSI. This allows for a single SCA-2 connector for al
forns of SCSI (see SFF-8017).

The use of the SCA-2 technology has no direct effect on the SCSI or FG-AL wiring
rules, the SCSI or FC-AL protocol or firmvare, or the system configuration rules.
When used in a hot plugging application there are operational procedures and design
requirenents to follow (specified el sewhere) that do not involve the connector (such
as stopping traffic prior to device renoval and limting the inrush current on the
power precharge contacts). The SCA-2 connector systemdelivers only the basic
nmechani cal and el ectrical properties for the hot pluggi ng applications.

4, Definitions and Conventi ons

4.1 Definitions

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

Advanced groundi ng contacts: Connector pins that nmake first and break last and are
capabl e of carrying power ground return currents and performng el ectrostatic

di scharge. Qher terns sonetines used to describe these features are: groundi ng

pi ns, ESD contacts, grounding contacts, static drain, and pre-groundi ng contacts.

Al i gnnent gui des: Connector features that are used to direct the connectors during
the mating process. Qher terns sonetinmes used to describe these features are:
gui de pins, guide posts, blind mating features, mating features, alignnent features,
and mating gui des
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Board Term nation Technol ogi es: The | ead configuration used for attachnment of
printed circuit board to the termnation side of the connector. Schenmes conmonly
used in the industry are: surface nount single row, surface nount dual row, through
hol e, hybrid, straddle nount

Cable Termi nation: The attachnent of wires to the termination side of a connector
Schenes comonly used in the industry are IDC (I nsul ation Displacenent Contact), |DT
(I'nsul ati on Di spl acenent Term nation), wire slots, solder, weld, crinp, braise, etc.

Contact mating sequence: Oder of electrical contact during mating/ unmating
process. Qher ternms sonetines used to describe this feature are: contact
sequenci ng, contact positioning, nmake first/break |last, EM.B (early nake | ate break)
staggered contacts, and long pin / short pin.

Fi xed: Used to describe the gender of the mating side of the connector that accepts
its mate upon mating. This gender is frequently, but not always, associated with
the conmon terninology "receptacle". Qher ternms commonly used are "fenal e" and
"socket connector". The term"fixed" is adopted from El A standard term nol ogy as

t he gender that nost commonly exists on the fixed end of a connection, for exanple,
on the board or bul khead side. In this docunent "fixed" is specifically used to
describe the mating side gender illustrated in Figure 2.

Free: Used to describe the gender of the mating side of the connector that
penetrates its nmate upon mating. This gender is frequently, but not always,

associ ated with the conmon term nology "plug". Qher terns conmonly used are "nal e"
and "pin connector”. The term"free" is adopted fromEl A standard term nol ogy as

t he gender that nost commonly exists on the free end of a connection, for exanple,
on the cable side. 1In this docunent "free" is specifically used to describe the
mati ng side gender illustrated in Figure 2.

Frontshell: That netallic part of a connector body that directly contacts the

backshel | or other shielding material that provides nechani cal and shiel di ng
continuity between the connector and the cable media. Qher terns sonetinmes used to
describe this part of a cable assenbly are: housing, nosepiece, cowing, and neta
shroud.

Free Board: A connector that uses a free gender nmating side and a ternination side
suitable for any of the printed circuit board term nation technol ogi es

Fi xed Board: : A connector that uses a fixed gender mating side and a termnation
side suitable for any of the printed circuit board term nation technol ogi es

Mating side: The side of the connector that joins and separates fromthe nmating side
of a connector of opposite gender. Qher ternms commonly used in the industry are
mating interface, separable interface and mati ng face.

Ofset: An alignnent shift fromthe center |ine of the connector

Optional: This termdescribes features which are not required by the SFF
Speci ficati on.

Right Angle: A connector design for use with printed circuit board assenbly
technol ogy where the mating direction is parallel to the plane of the printed
circuit board

Single row. A connector design for use with surface nmount printed circuit board
assenbly technol ogy where the ternination side points are arranged in one |ine
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Single sided termnation: A cable term nation assenbly style and a connector design
styl e where only one side of the connector is accessible when attaching wires. This
style frequently has IDC termnation points that point in the same direction

Straddl e nount: A connector design style and a printed circuit board design style
that uses surface nmount termi nation points on both sides of the board. The
connector is frequently centered between the top and bottom surfaces of the board.

Straight: A connector design for use with printed circuit board assenbly technol ogy
where the mating direction is perpendicular to the plane of the printed circuit
board

Surface nmount: A connector design and a printed circuit board design style where the
connector termnation points do not penetrate the printed circuit board and are
subsequently soldered to the printed circuit board

Term nation side: The side of the connector opposite the nmating side that is used
for permanently attaching conductors to the connector. . Due to pin nunbering

di fferences between mating side genders the termnation side shall always be
specified in conjunction with a nmating side of a specific gender. Qher terns
commonly used in the industry are: back end, non-mating side, footprint, pc board
side, and post side

Through hole: A connector design and a printed circuit board design style where the
connector termnation points penetrates the printed circuit baord and are
subsequently soldered to the printed circuit board

FREE ) FIXED

THE FREE GENDER IS USED ON
THE DEVICE SIDE EXCEPT WHEN
USED WITH WIRE TERMINATION

Figure 2 - Mating side gender definition

Annex A contains sonme explanation and rationalization for the term nol ogy used by
ElI A for the description of connectors. Since these terns apply largely to the use
of the connectors and not directly to the properties of the connectors thensel ves
there is sonme confusion possible when the connectors are used in certain ways. For
exanple it is perfectly acceptable to use the fixed gender on a cable (thereby
making it "free" in the application). This use does not change the nane of the
gender to "free". Even though the use nmay not nap to the termnology in all cases
these terns are adopted in this docunent for conveni ence of reference to the EIA
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docunents. Readers are encouraged to consider the nost comon applications for the
gender when nentally mapping the terninology to the connector properties.

4.2 Conventi ons

The American convention of nunbering is used i.e., the thousands and hi gher
nmultiples are separated by a conma and a period is used as the decinmal point. This
is equivalent to the I1SO convention of a space and comma.

Arreri can: | SO
0.6 0,6

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

If any feature defined by the SFF Specification is inplenented, it shall be done in
a way consistent with other requirenents defined by the Specification. Describing a
feature as optional in the text is done to assist the reader

If there is a conflict between figures, text or tables, the table shall be accepted
as being correct followed by the text and finally by the figure.
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5. Connect or descri ptions:

5.1 Conpl ete connector options

The conpl ete connectors listed in this section are supported in this docunent. Mbst
versions apply for both 40 and 80 pin.

There are five kinds of view used to describe a specific connector: (1) the genera
view of the mating sides, (2) the overview, (3) the outline view, (4) the detailed
specifications for the mating or termination sides and (5) the relationship of the
board nmount features on the connector to key mating interface features.

The general view of the mating sides exists only once in Figure 3.

The overvi ew shows a perspective view of a specific sub-class of connector and is
intended to give the reader a feeling for what this sub-class |ooks like. There are
no di mensions in the overview figures.

The outline view specifies the extreme extents of the sub-class size. Sone outline
vi ew di mensions are not shown in the outline views because the mating interface or
the term nation interface specifications have these di nensions and there are no
duplicate specifications for any feature of the connectors specified in this
docunent .

The detail ed specifications exist only once for the mating interfaces as this is a
comon interface for the SCA-2 family of connectors. Each term nation side type has
its own detail ed specification.

For all board nmount connectors a dinension is required to ensure that the mating

interface and the term nation interface have the sane spatial relationship. This is
a key part of producing interchangeabl e connectors.
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FREE MATI NG SI DE CONNECTORS (refer to Figure 37 for mating side specifications):

CONNECTOR NAME OVERVI EW | OUTLI NE TERM NATI ON
SI DE

FREE CABLE SI NGLE SI DED Figure 28 | Figure 29 | NA
Fi gure 30
Fi gure 31

FREE BOARD STRAI GHT 4- ROW THROUGH HOLE 0. 070" TAILS Figure 12 | Figure 13 | Figure 41
Figure 14
Fi gure 15

FREE BOARD STRAI GHT 4- ROW THROUGH HOLE 0. 110" TAILS Figure 12 | Figure 13 | Figure 41
Figure 14
Fi gure 15

FREE BOARD STRAI GHT 4- ROW THROUGH HOLE 0. 125" TAILS Figure 12 | Figure 13 | Figure 41
Figure 14
Fi gure 15

FREE BOARD STRAI GHT 4- ROW THROUGH HOLE 0. 160" TAILS Figure 12 | Figure 13 | Figure 41
Figure 14
Fi gure 15

FREE BOARD STRAI GHT 4- ROW THROUGH HOLE 0. 180" TAILS Figure 12 | Figure 13 | Figure 41
Figure 14
Fi gure 15

FREE BOARD RI GHT ANGLE 2- ROW THROUGH HOLE 0. 070" TAILS Figure 16 | Figure 17 | Figure 47
Figure 18 | Figure 48
Fi gure 19

FREE BOARD RI GHT ANGLE 2- ROW THROUGH HOLE 0. 110" TAILS Figure 16 | Figure 17 | Figure 47
Figure 18 | Figure 48
Fi gure 19

FREE BOARD RI GHT ANGLE 2- ROW THROUGH HOLE 0. 125" TAILS Figure 16 | Figure 17 | Figure 47
Figure 18 | Figure 48
Fi gure 19

FREE BOARD RI GHT ANGLE 2- ROW THROUGH HOLE 0. 160" TAILS Figure 16 | Figure 17 | Figure 47
Figure 18 | Figure 48
Fi gure 19

FREE BOARD RI GHT ANGLE 2- ROW THROUGH HOLE 0. 180" TAILS Figure 16 | Figure 17 | Figure 47
Figure 18 | Figure 48
Fi gure 19

FREE BOARD RI GHT ANGLE THROUGH HOLE 4- ROW 0. 070" TAILS Figure 16 | Figure 17 | Figure 44
Fi gure 18
Fi gure 19

FREE BOARD RI GHT ANGLE THROUGH HOLE 4- ROW 0. 110" TAILS Figure 16 | Figure 17 | Figure 44
Fi gure 18
Fi gure 19

FREE BOARD RI GHT ANGLE THROUGH HOLE 4- ROW 0. 125" TAILS Figure 16 | Figure 17 | Figure 44
Fi gure 18
Fi gure 19

FREE BOARD RI GHT ANGLE THROUGH HOLE 4- ROW 0. 160" TAILS Figure 16 | Figure 17 | Figure 44
Fi gure 18
Fi gure 19

FREE BOARD RI GHT ANGLE THROUGH HOLE 4- ROW 0. 180" TAILS Figure 16 | Figure 17 | Figure 44
Fi gure 18
Fi gure 19
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FREE MATI NG SI DE CONNECTORS continued (refer to Figure 37 for mating side
speci fications):

CONNECTOR NAME OVERVI EW | OUTLI NE TERM NATI ON
S| DE
FREE BOARD STRADDLE MOUNT Figure 20 | Figure 21 | Figure 45
(1 mm board and 1.57 nm board) Fi gure 22
Fi gure 23
FREE BOARD STRADDLE MOUNT OFFSET Figure 20 | Figure 21 | Figure 45
(1nmm board and 1.57 mm board) Fi gure 22
Fi gure 23
FREE BOARD RI GHT ANGLE SURFACE MOUNT ( 1- ROW Figure 16 | Figure 17 | Figure 42
Figure 18 | Figure 43
Fi gure 19
FREE BOARD RI GHT ANGLE SURFACE MOUNT (2- ROW Figure 16 | Figure 17 | Figure 46
Fi gure 18
Fi gure 19

FI XED MATI NG SI DE CONNECTORS (used on the device side except when used with cable
term nations) (Refer to Figure 36 for mating side specifications):

CONNECTOR NAME OVERVI EW QUTLI NE TERM NATI ON
S| DE

FI XED CABLE STRAI GHT Figure 24 Fi gure 25 NA
Figure 26
Fi gure 27

(&)

FI XED BOARD STRAI GHT REGULAR 4- ROW THROUGH HOLE 0. 070" TAI LS Figure 4 Fi gure
Fi gure
Fi gure

Fi gure 38

FI XED BOARD STRAI GHT REGULAR 4- ROW THROUGH HOLE 0. 110" TAILS Figure 4 Fi gure
Fi gure
Fi gure

Fi gure 38

FI XED BOARD STRAI GHT REGULAR 4- ROW THROUGH HOLE 0. 125" TAILS Figure 4 Fi gure
Fi gure
Fi gure

Fi gure 38

FI XED BOARD STRAI GHT REGULAR 4- ROW THROUGH HOLE 0. 160" TAILS Figure 4 Fi gure
Fi gure
Fi gure

Fi gure 38

FI XED BOARD STRAI GHT REGULAR 4- ROW THROUGH HOLE 0. 180" TAILS Figure 4 Fi gure
Fi gure
Fi gure

Fi gure 38

FI XED BOARD STRAI GHT EXTENDED 4- ROW THROUGH HOLE 0. 070" TAILS | Figure 4 Fi gure
Fi gure
Fi gure

Fi gure 38

FI XED BOARD STRAI GHT EXTENDED 4- ROW THROUGH HOLE 0. 110" TAILS | Figure 4 Fi gure
Fi gure
Fi gure

Fi gure 38

FI XED BOARD STRAI GHT EXTENDED 4- ROW THROUGH HOLE 0. 125" TAILS | Figure 4 Fi gure
Fi gure
Fi gure

Fi gure 38

FI XED BOARD STRAI GHT EXTENDED 4- ROW THROUGH HOLE 0. 160" TAILS | Figure 4 Fi gure
Fi gure
Fi gure

Fi gure 38

FI XED BOARD STRAI GHT EXTENDED 4- ROW THROUGH HOLE 0. 180" TAILS | Figure 4 Fi gure
Fi gure
Fi gure

Fi gure 38

FI XED BOARD REGULAR SOLDERLESS 4- ROW THROUGH HOLE Figure 4 Fi gure
Fi gure
Fi gure

Fi gure 38

FI XED BOARD EXTENDED SOLDERLESS 4- ROW THROUGH HOLE Figure 4 Fi gure
Fi gure
Fi gure

Fi gure 38

N~NOoO ONOoO N N0 N N N N gNo N0 N o 0o|N o
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FI XED MATI NG SI DE CONNECTORS conti nued (used on the device side except when used
with cable term nations) (Refer to Figure 36 for mating side specifications):

CONNECTOR NAME OVERVI EW QUTLI NE TERM NATI ON
S| DE

FI XED BOARD Rl GHT ANGLE REGULAR 4- ROW THROUGH HOLE 0. 070" Figure 8 Figure 9 Fi gure 39
TAI LS Figure 10

Figure 11
FI XED BOARD Rl GHT ANGLE REGULAR 4- ROW THROUGH HOLE 0. 110" Figure 8 Figure 9 Fi gure 39
TAI LS Figure 10

Figure 11
FI XED BOARD RI GHT ANGLE REGULAR 4- ROW THROUGH HOLE 0. 125" Figure 8 Figure 9 Fi gure 39
TAI LS Figure 10

Figure 11
FI XED BOARD Rl GHT ANGLE REGULAR 4- ROW THROUGH HOLE 0. 160" Figure 8 Figure 9 Fi gure 39
TAI LS Figure 10

Figure 11
FI XED BOARD Rl GHT ANGLE REGULAR 4- ROW THROUGH HOLE 0. 180" Fi gure 8 Figure 9 Fi gure 39
TAI LS Figure 10

Figure 11
FI XED BOARD RI GHT ANGLE EXTENDED 4- ROW THROUGH HOLE 0. 070" Fi gure 8 Fi gure 9 Fi gure 39
TAI LS Figure 10

Figure 11
FI XED BOARD RI GHT ANGLE EXTENDED 4- ROW THROUGH HOLE 0. 110" Figure 8 Figure 9 Fi gure 39
TAI LS Figure 10

Figure 11
FI XED BOARD Rl GHT ANGLE EXTENDED 4- ROW THROUGH HOLE 0. 125" Figure 8 Fi gure 9 Fi gure 39
TAI LS Figure 10

Figure 11
FI XED BOARD Rl GHT ANGLE EXTENDED 4- ROW THROUGH HOLE 0. 160" Figure 8 Fi gure 9 Fi gure 39
TAI LS Figure 10

Figure 11
FI XED BOARD Rl GHT ANGLE EXTENDED 4- ROW THROUGH HOLE 0. 180" Figure 8 Figure 9 Fi gure 39
TAI LS Figure 10

Figure 11
FI XED BOARD RI GHT ANGLE REGULAR 2- ROW THROUGH HOLE 0. 070" Figure 8 Fi gure 9 Fi gure 40
TAI LS Figure 10

Figure 11
FI XED BOARD Rl GHT ANGLE REGULAR 2- ROW THROUGH HOLE 0. 110" Figure 8 Figure 9 Fi gure 40
TAI LS Figure 10

Figure 11
FI XED BOARD Rl GHT ANGLE REGULAR 2- ROW THROUGH HOLE 0. 125" Figure 8 Figure 9 Fi gure 40
TAI LS Figure 10

Figure 11
FI XED BOARD Rl GHT ANGLE REGULAR 2- ROW THROUGH HOLE 0. 160" Figure 8 Fi gure 9 Fi gure 40
TAI LS Figure 10

Figure 11
FI XED BOARD RI GHT ANGLE REGULAR 2- ROW THROUGH HOLE 0. 180" Figure 8 Figure 9 Fi gure 40
TAI LS Figure 10

Figure 11
FI XED BOARD RI GHT ANGLE EXTENDED 2- ROW THROUGH HOLE 0. 070" Figure 8 Fi gure 9 Fi gure 40
TAI LS Figure 10

Figure 11
FI XED BOARD RI GHT ANGLE EXTENDED 2- ROW THROUGH HOLE 0. 110" Figure 8 Figure 9 Fi gure 40
TAI LS Figure 10

Figure 11
FI XED BOARD RI GHT ANGLE EXTENDED 2- ROW THROUGH HOLE 0. 125" Figure 8 Figure 9 Fi gure 40
TAI LS Figure 10

Figure 11
FI XED BOARD RI GHT ANGLE EXTENDED 2- ROW THROUGH HOLE 0. 160" Figure 8 Figure 9 Fi gure 40
TAI LS Figure 10

Figure 11
FI XED BOARD RI GHT ANGLE EXTENDED 2- ROW THROUGH HOLE 0. 180" Figure 8 Figure 9 Fi gure 40
TAI LS Figure 10

Figure 11
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The di nensional requirenments for mating interface displacenents are shown in Figure
32. The contact length relationships are shown in Figure 33. The nmating dinmensions
are shown in Figure 34.

The rel evant figures from El A- 700A0AE (SP-3651) are duplicated for reference bel ow
Only the physical dinensions and a table of the nost inportant perfornmance
requi renents are included.

5.2 Performance and conpatibility requirenents

SCA- 2 connectors shall neet the perfornmance requirenents specified in El A- 700A0AE
(SP-3651). Sone of these are summarized in Table 1 and Table 2.

Table 1 - Some performance requirenments for SCA-2 connectors

PARAMETER REQUI REMENTS
RATED VOLTAGE 250 V rns
CURRENT RATI NGS See Table 2

| NSULATI ON 1000 negohns m n
RESI STANCE

AMBI ENT TEMPERATURE | - 55°C t o 85°C
MATI NG CYCLES 500 nmin

CONTACT RESI STANCE | < 35 nmilliohns
NON- AGC CONTACTS

CONTACT RESI STANCE | < 50 milliohns
AGC CONTACTS
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Table 2 - Contact current rating requirenents

Nunber Current, Vol t age, Cont act nunber Cont act nunber

of anps volts wi th vol tage with ground (in

contacts applied (in parall el)
parallel)

40 2 5 19, 20 32, 35

40 2.5 12 2, 3, 4 22, 23, 26, 29

80 2 5 34, 35 75, 76

80 3 12 2, 3, 4 41, 42, 43

Notes: (1) Current levels are based on steady state conditions.

When the connector is used in "hot plug" applications, current

spi kes shall be minimzed using a current limting device.

(2) Exanpl e shown below for a 40 contact connector on 2 anp, 5 volt

cont acts.

(3) The Advanced Grounding Contacts were originally designed to

provi de ESD protection and equi pnent groundi ng only, but because of

systemtol erances nmay sonetinmes be the first ground return path for

t he power supply instead of the normal sequenced ground contacts.
There is no inplied current rating for these contacts and it is

not reconmended that the Advanced G oundi ng Contacts be used as a

current path in the power circuit.

F [XED FREE
19 19
&
/]
20 N 20
POWER
LOAD SUPPLY
32 ) 32
35 9 35
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The process of mating an SCA-2 connector pair should be acconplished in a “free fit”
manner where no excessive nechani cal stresses are placed on the connectors during or
after the mating process. The mating process should be considered in the context of
t he packagi ng surroundi ng the device with the SCA-2 connector. Stresses consi dered
i nclude those transmtted to the nmated connector through the device: for exanple,
the weight of the drive, that resulting fromresilient device guide nmenbers in the
encl osure, the device retention nechanism acceleration stresses (nechanical shock
testing) and interference with enclosure parts. Mechanical interference between the
device with the mated SCA-2 connectors and fixed or solid parts of the packagi ng
will generally not be tolerated by the SCA-2 system

The mating interface specifications require a three stage process to arrive at the
final mated contact:

The first stage nust be delivered by the device enclosure systemto achi eve center
to center alignnment of less than 2.0 nmprior to any part of the SCA-2 connector
pai r engagi ng.

The second stage (connector blind mate pre-alignnent features) positions the
connectors from*2.0 nmat initial engagenment through a process influenced by the
foll owi ng di mensions: A19, A20 and A23 in Figure 36 and A24, A27, A29, and A30 in
Fi gure 37.

The third stage further positions the connectors to their final mated position
t hrough a process influenced by the follow ng di nensions: Al, A4, A5, A6, A7, and
All in Figure 36 and Al, A3, A8, A9, All, and Al3 in Figure 37.

Connect or designers should recognize that certain lateral novenent between free
gender contacts and fi xed gender contacts may occur between the tinme the pre-
al i gnment features engage and the contacts reach the final nated position

The positional requirenments in Figure 34 and Figure 35 define the fully mated
condi ti on.

Al dinmensions in this docunent apply to the unnmated fini shed product (after
assenbly to printed circuit boards / backpl anes).

Wil e the SCA-2 connectors in this docunent should intermate with those terned “SCA-
1” there is no specification to control the SCA-1 di nensions and the lead-in
features and the different contact position lengths are not present on the SCA-1
connectors. It is therefore reconmended that SCA-2 connectors not be used with SCA-
1 connectors in a blind mating application

CAUTI ON:
When mating SCA connectors without the aid of guide rails (or other premating

gui di ng systens not part of the SCA-2 connector) there is a risk of shorting signals
to power. This event nay damage the devices on either side of the connector
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The physical conpatibility requirenents for use with printed circuit boards are
given in Table 3. Board thicknesses and/or assenbly processes that require tai
| engths other than that given in Table 3 are not conpatible with the connectors
defined in this docunent.

Table 3 - Printed circuit board conpatibility requirenents

TERM NATI ON S| DE STYLE PRI NTED Cl RCUI T BOARD THI CKNESS
MN (MM / | NCHES) MAX (MM / | NCHES)

SURFACE MOUNT * 1.01 / 0.040 1.27 / 0.050
THROUGH HOLE A (0.070 TAILS) 0.85 / 0.033 1.15 / 0.045
THROUGH HOLE B (0. 110 TAILS) 1.42 / 0.056 1.72 / 0.068
THROUGH HOLE C (0. 125 TAILS) 2.21 / 0.087 2.51 / 0.099
THROUGH HOLE D (0. 160 TAILS) 3.03 / 0.119 3.33 / 0.131
THROUGH HOLE E (0. 180 TAILS) 3.66 / 0.144 3.96 / 0.156
THROUGH HOLE SOLDERLESS ** o o

STRADDLE MOUNT A 0.87 / 0.034 1.13 / 0.044
STRADDLE MOUNT B 1.44 | 0.057 1.70 / 0.067

* This dinmension is required to acconmodate board retention features
that penetrate the board

** The connector pin properties shall be designed to work with these
board specifications and are not otherw se specified

Fi nished hole size: 0.72/ 0.028 min 0.88 / 0.035 nax (sane as
Thru hol e si ze)

Board Thi ckness: 1.57 / 0.062 min 3.17 / 0.125 max
Sol der t hi ckness: per |1 PC hole plating specification
Copper thi ckness: per |1 PC hole plating specification

5.3 Di nensi onal requirenments

The drawings in this section use the dinmensioning conventions described in ANSI-
Y14.5M Dinensioning and tolerancing. Al dinensions are in mllineters.
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Figure 4 - Fixed board strai ght overview
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Figure 5 - Front view fixed board straight (regular and extended)

Regular A = 9.85 mm Extended A = 15.85 mm

- Ax0O.30

Y

Figure 6 - Top view fixed board strai ght (regular and extended)

40 pin A = 43.60; 80 pin A = 69.00

— ~<— 7. 10x0.10
L A
A+O. 10
L

Figure 7 - Side view fixed board strai ght (regular and extended)

Regular A = 11.50 nm Extended A = 17.50 nmm
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Figure 8 - Fixed board right angle overview

B+0.10

—A+£0.10

Figure 9 - Fixed board right angle outline (front view)

7.60 mMm
11.50 mm

40 pos and 80 pos standard A
40 pos and 80 pos extended A

no
© w
88
33
vslive)
no
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Figure 10 -Fixed board right angle outline (top view
Regul ar and extended A = 43.60 for 40 pos, 69.00 for 80 pos

18.97 £+ 0.30 —— >

A
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Figure 11 - Fixed board right angle outline (side view

Figure 11 applies for all termnation types - 4 row thru hol e shown.
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Figure 12 - Free board straight overview

Figure 13 - Free board straight outline (front view

I

39 B5+0 DS

v

Figure 14 - Free board straight outline (top view)

Qutline dinensions controlled by Figure 37.
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Free board straight outline (side view)

Fi gure 15 -

Figure 15 are controlled by Figure 37.

The outline di nensions for

Free board right angle overvi ew

Figure 16 -
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[ AR AR R R R B RE R AR R
IR\l

Figure 17 - Free board right angle outline (front view)

Qutline dinensions controlled by Figure 37.

T
0600000000000 000000000000QC0000CCCOCOCGABOOGSOBSS

[ A L N Rl A A A R N ]

Figure 18 - Free board right angle outline (top view

Qutline dinmensions controlled by Figure 37.

15.44 MAX

Figure 19 - Free board right angle outline (side view)
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Figure 20 - Free board straddl e mount overview

€ OF PRINTED CIRCUIT BOARD

A+0,10

!

Figure 21 - Free board straddl e mount outline (front view)

Straddle mount A = 3.50 mm  Straddle nount offset A = 3.85 nmm
Qutline dinensions controlled by Figure 37.

Figure 22 - Free board straddl e nount outline (top view
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12.70
REF

e

Fi gure 23 - Free board straddl e nount outline (side view

Figure 24 - Fixed cable straight overview
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Figure 25 - Fixed cable straight outline (front view

- A+x0O. 30 T

Figure 26 - Fixed cable straight outline (top view

40 pos A = 43.60; 80 pos A = 69.00

— ~—"/_ 10x£0.10

117.50+£0.10

_,uuuul_J

Figure 27 - Fixed cable straight outline (side view

Page 38 SCA- 2 Unshi el ded Connecti ons



Publ i shed SFF-8451 Rev 10.1

Figure 28 - Free cable straight overview

Figure 29 - Free cable straight outline (front view

Qutline dinmensions are controlled by Figure 37.

Figure 30 - Free cable straight outline (top view)
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— 12.70 * 0.10 REF

Figure 31 - Free cable straight outline (side view)

2
2
==

I R AV
S

\/\

Fi gure 32 - Connector displ acenent
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FINAL (SHORT) CONTACT:
MATING FACE
INITIAL CLONGY CONTACT
1,98 20,15

2-49#0-15—*

[NITIAL QONG> CONTACT T
D,35 MIN

MATING FACE

FINAL <SHORT> CONTACT

—

L7777

AGC [ADVANCED GROUNDING CONTACT?

Figure 33 - Contact |evels

/— FREE BOARD CONNECTOR

Ax0.20 \F[XED BOARD CONNECTOR

\
Ll %j w Ll \FIXED BOARD

Figure 34 - Fully mated di nensions

Standard height 40 and 80 position A
Ext ended height 40 and 80 position A
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431+ 0.17 = L»

Figure 35 - Right angle mating di mensi ons

Page 42 SCA- 2 Unshi el ded Connecti ons



Publ i shed

WIDTH OF POINT
OF CONTACT (AGC)

SFF- 8451 Rev 10.

[#[ATE B[]V G

m
L0 0
—»“4— 3:A27 ve A\

[[A31 © [x @
DETAIL A
SCALE 241

- A20tA1B -
[@[A16 G Z]x G
d [Ag]
P1 ! TYP
\ ‘ & ™
P2
- e
¢ OF DATUM X /
A2$¢é15+<_ _»B / ¢ OF DATUM Y
I S N . ] | § T
i AT S | N4 73 7
e e e e e St
IS 5 S S— — i
Ea——~L A e 'L [ [
TYP B
SEE DETAIL A
ATxA11
[=x-]
P3:
g— A17:A25 —Pp
TO POINT OF CONTACT (AGC]
— A

TQ INITIAL PQINT
OF CONTACT [AGC)

—A212£A27

l—A23:A16
TYP

A22xA11

CONCHUS)

Al12x A27A

TO INITIAL POINT
OF CONTACT (SIGNAL)

A28+ A27,
TO INITIAL POINT
OF CONTACT (SIGNAL)

A23

SECTION B-B

Figure 36 - Mating interface fixed gender

See Table 4 for 40 position dinensions and notes and Table 5 for 80 position

di nensi ons and not es.
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Di nensi ons and notes for 40 position fixed gender interface

> PP P

SEQUENCED (FIRST MATE) CONTACT
SEQUENCED (SECOND MATE) CONTACT
EXTERNAL CLEARANCE FOR MATING CONNECTOR

CONTACT GAP WILL ACCOMMODATE MATING
CONNECTOR OF A13£A16.

INTERNAL CLEARANCE FOR MATING CONNECTOR

EFFECTIVE WIDTH OF THE POINT OF CONTACT ZONE

40 POSITION

P1 =POSITION 1 P3 = POSITION 21

P2 = POSITION 20 P4 = POSITION 40

DIMENSION MILLIMETERS INCHES
Al 26.03 1.025
A2 1.90 .075
A3 1.00R .039R
A4 5.05 199
A5 2.525 .0995
A6 15° 15°
A7 29.67 1.168
A8 14.84 .584
A9 12.065 AT75
Al10 1.27 .050
All 0.10 .004
Al12 1.98 .078
Al3 1.60 .063
Al4 5.70 224
Al15 0.05 .002
Al6 0.08 .003
Al7 20.10 0.791
Al18 0.98 .039
Al19 5.30 .209
A20 41.40 1.630
A21 1.45 .057
A22 2.20 .087
A23 0.40 .016
A24 0.28 011
A25 0.15 .006
A26 0.95 .037
A27 0.15 .006
A28 2.48 .098
A29 0.35 MIN .014 MIN
A30 6.50 MIN .256 MIN
A31 0.30 .012
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Table 5 - Dinmensions and notes for 80 position fixed gender interface

CONTACT GAP WILL ACCOMMODATE MATING
CONNECTOR OF A13+A16.

INTERNAL CLEARANCE FOR MATING CONNECTOR
SEQUENCED (FIRST MATE) CONTACT

SEQUENCED (SECOND MATE) CONTACT
EXTERNAL CLEARANCE FOR MATING CONNECTOR

EFFECTIVE WIDTH OF THE POINT OF CONTACT ZONE

> B> P

80 POSITION

P1 = POSITION 1 P3 = POSITION 41

P2 = POSITION 40 P4 = POSITION 80

DIMENSION MILLIMETERS INCHES
Al 51.43 2.025
A2 1.90 075
A3 1.00 R 039 R
Ad 5.05 199
A5 2.525 .0995
AB 15° 15°
A7 55.07 2.168
A8 27.54 1.084
A9 24.765 9750
A10 1.27 050
All 0.10 004
A12 1.98 078 3
A13 1.60 063
Ald 5.70 224
A15 0.05 002
A16 0.08 003
A17 32.80 1.291
A18 0.98 .039
A19 5.30 209
A20 66.80 2.630
A21 1.45 057
A22 2.20 087
A23 0.40 016
A24 0.28 011
A25 0.15 006
A26 0.95 037
A27 0.15 .006
A28 2.48 .098 4
A29 0.35 MIN .014 MIN
A30 6.50 MIN 256 MIN
A31 0.30 012
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A'I9A

TO HOUSING

(CILEXEXa)
DETAIL A SECTION B-B
SCALE 241
Figure 37 - Mating interface free gender

See Table 6 for 40 position dinensions and notes and Table 7 for 80 position
di mensi ons and not es.
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Di nensi ons and notes for 40 position free gender interface
/N INTERNAL CLEARANCE FOR MATING CONNECTOR
A MEASURED AT A20 DIMENSION.

/3\ DISTANCE MEASURED ACROSS CONTACT MATING
SURFACES ALONG EFFECTIVE MATING AREA

A CONTACT MUST BE ABOVE PLASTIC ALONG
EFFECTIVE MATING AREA.

A 0.75MM MIN PLASTIC LEAD-IN PRIOR TO

INITIAL POINT OF CONTACT (SIGNAL)
A2+A22 THICKNESS REQUIRED FOR PRE-

DEFLECTION OF RECEPTACLE CONTACTS

40 POSITION

P1=POSITION 1 P3 =POSITION 21

P2 =POSITION 20 P4 = POSITION 40

DIMENSION MILLIMETERS INCHES
Al 25.77 1.015
A2 1.60 .063
A3 0.10 .004
A4 1.80R .071R
A5 15° 15°
A6 32.47 1.278
A7 16.235 .639
A8 29.87 1.176
A9 14.935 .588
A10 0.20 .008
All 1.00R .039R
Al12 7.00 .276
Al13 5.325 .210
Al4 3.50 .138
Al15 2.663 .105
Al6 1.27 .050
Al7 12.065 AT75
Al18 2.00 .079
A19 0.60 MIN .024 MIN
A20 6.50 MIN .256 MIN
A21 0.10 .004
A22 0.08 .003
A23 41.00 1.614
A24 37.90 1.492
A25 2.42 .095
A26 4.00 .157
A27 41.10 1.618
A28 1.85 .073
A29 0.90 .035
A30 5.00 .197
A3l 0.28 .011
A32 0.24 .009
A33 0.25 .010
A34 1.35 .053
A35 0.05 .002
A36 0.80 .031
A37 0.15 .006
A38 0.13 .005
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Table 7 - Dinensions and notes for 80 position free gender interface
INTERNAL CLEARANCE FOR MATING CONNECTOR

MEASURED AT A20 DIMENSION.

DISTANCE MEASURED ACROSS CONTACT MATING
SURFACES ALONG EFFECTIVE MATING AREA

CONTACT MUST BE ABOVE PLASTIC ALONG
EFFECTIVE MATING AREA.

> B bbp

0.75MM MIN PLASTIC LEAD-IN PRIOR TO
INITIAL POINT OF CONTACT (SIGNAL)
A2+A22 THICKNESS REQUIRED FOR PRE-
DEFLECTION OF RECEPTACLE CONTACTS

80 POSITION
P1=POSITION 1 P3 = POSITION 41
P2 = POSITION 40 P4 = POSITION 80
DIMENSION MILLIMETERS INCHES
AL 51.17 2.015
A2 1.60 063
A3 0.10 004
A4 L8OR 071R
A5 15° 15°
A6 57.87 2278
A7 28.935 1.139
A8 55.27 2.176
A9 27.635 1.088
AL0 0.20 1008
ALl LOOR 039R
AL2 7.00 276
AL3 5.325 210 /A
AlZ 350 138
ATS 2.663 105
Al6 127 050
AL7 24.765 975
ALS 2.00 079
AL9 0.60 MIN 024 MIN
A20 6.50 MIN 256 MIN
A21 0.10 004
A22 0.08 1003
AZ3 56.40 2.614
A24 63.30 2.492
AZ5 2.42 1095
A26 4.00 157
A27 56.50 2618
A28 1.85 073
A29 0.90 035
A30 5.00 197
A3l 0.28 011
A32 0.24 1009
A33 0.25 010
A4 1.35 053
A35 0.05 002
A36 0.80 031
A37 015 1006
A38 013 1005
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Figure 38 - Fixed board strai ght 4-row through hol e

Use for both solder and sol derl ess applications.

Ver si on A position B position C Position D
40 position 34.11 20 21 40
80 position 59. 51 40 41 80
-t Y - 2.60%0.10 DIA
POSN B
2.7010.10 -— S
POSN D POSN ¢ TYP
¥/_;¢¢¢¢¢¢¢¢¢¢+¢¢¢¢ ﬁ#
gl el gt e T e o i ol

2.60=0.10 DIA
[0 0.13 &Y @

e Y
S bbb bbb bbb b

0.8010.08 DIA

80 PLC

- é*

1.27

-
-—

TYP

4.

O.
2 20+£0.10 TYP
2. 6010 10 DIA

S5

-Y-

POSN 1

99

Figure 39 - Fixed board right angle 4-row through hol e

Ver si on A position B position C Position D
40 position 31.53 20 21 40
80 position 56. 93 40 41 80
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Figure 40 - Fixed board right angle 2-row through hol e

NOTE: ONLY 80 POCSI TI ON SPECI FI ED
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Figure 41 - Free board strai ght 4-row through hole
Ver si on DM A Position B Position C Position D
40 position 34.11 20 21 40
80 position 59. 51 40 41 80
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Figure 42 - Free board right angle 1-row surface nount (version 1)

Ver si on A B C D position E | position F | Position G
40 position 33.365 | 30.7 39 | 24.765 20 21 40
80 position 58.765 | 64.7 79 | 50. 165 40 41 80
BN 65.00
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PLATEI()Z IPT.?:H HOLE : COLDER PAD 0.42:0.05 —he- /—FULL RADIUS
(79 PLO) (80 PLC) 1[0.08 G| A[B] zsmxmma
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Figure 43 - Free board right angle 1-row surface nount (version 2)

NOTE: ONLY 80 PCSI TI ON SPECI FI ED
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Figure 44 - Free board right angle 4-row through hol e
Ver si on A Position B | Position C| Position D
40 31.53 20 21 40
80 56. 93 40 41 80
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Figure 45 - Free board straddl e nount
Ver si on A B DMC position D position E Position F

40 position 32. 77 19 36. 27 20 21 40

80 position 58. 17 39 61. 67 40 41 80
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Figure 46 - Free board right angle 2-row surface nount

NOTE: ONLY 80 PCSI TI ON SPECI FI ED
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Figure 47 - Free board right angle 2-row through hole (version 1)

NOTE: ONLY 80 PCSI TI ON SPECI FI ED
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Figure 48 - Free board right angle 2-row through hole (version 2)
Ver si on A Position B | Position C| Position D
40 39. 83 20 21 40
80 65. 23 40 41 80
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Figure 49 - Positioning requirenents fromboard features

The requirenments in Figure 49 apply as follows: A -- Figure 48, B -- Figure 44, C --
Figure 39, D-- Figure 40, E-- Figure 45 F -- Figure 41, G-- Figure 38, and H --
Fi gure 42.
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ANNEX A
El A TERM NOLOGY FOR CONNECTOR GENDER

Figure 50 and Figure 51 describe the rationale for the El A connector gender
t er m nol ogy.

(Expansion Connector)
A comnector that provides a flexible connection between a rigid conductor and

electrical apparatus.

(Fireproof Conmector) 581706709
A connector capable of withstanding
flame of a specified temperature

for a specified time.

(Fixed board Connector) 561 -06-39
A connector mounted on removal printed board, for engagement with a Free C(a-

ble Connector or a Free Board Connector.

(Fixed Connector) °8'70671°
A connector for attachment to a rigid surface.

free
connector

fixed
connector s

(Flat Cable Connector)
Connector designed specifically to terminate flat cable,
flat conductor, flat cable or round conductor flat cable.

May be designed for

Figure 50 - ElIA definitions for connector term nol ogy
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(Float Mounting Connector) >8!'-06~t!
A fixed connector with mounting means permitting movement to facilitate align
-ment with the mating connector.

(Free Board Connector) 581-06-40
A connector mounted on a printed
board which can be separated from
Mother Board or Back Plane,

free board
connector

>~ fixed board
connector

(Free Cable Connector) 81-06-12
A connector for attachment to the
free end of a wire or cable.

free g%gle

(Free Coupler Connector) 581-06-13

A connector that mates with a Free
Connector in a cable-to-cable appli
-cation,

(Free Banging Connector)
A connector that is movable and not
fixed to a board, panel, or frame,
It will mate another free-hanging
connector or with a panel-mount
connector,

(Hermaphroditic Connector) 38!-06-14
A connector which mates with an
identical connector.

Figure 51 - EIA definitions for connector term nol ogy
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