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Abstract: This docunent describes perfornance inprovenents that nay be achi eved by
internal receptacle design enhancenents and nodified PWB footprint designs. These
changes allow the mating interface described in SFF-8451 to renai n unchanged while
al | owi ng enhanced SCA-2 connectors to operate at the speeds required by 4G and 8G

Fi breChannel applications. Both applications continue to target the use of the SCA-2
formfactor disk drive interface to enabl e backwards conpatibility to | egacy 1G and
2G Fi bre Channel applications. This docunent preserves the SFF-8451 content while

i ncluding i nformative enhancenments that extend the high frequency el ectrical
performance of the nmated connector system

Thi s specification provides a common reference for systens manufacturers, system
integrators, suppliers of magnetic disk drives and manufacturers of the SCA-2
connector. This is an internal working specification of the SFF Committee, an

i ndustry ad hoc group.

This specification is nade available for public review, and witten conments are

solicited fromreaders. Conments received by the nenmbers 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 Conmittee.
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FCl Chai rman SFF Commi ttee
472 Del wood Ct . 14426 Bl ack Wal nut Court
Newbury Park CA. 91320 Saratoga CA 95070
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For ewor d

The devel opment work on this specification was done by the SFF Committee, an
i ndustry group. The nenbership of the conmttee since its formation in August 1990
has included a m x of conpanies which are | eaders across the industry.

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

The first use of these disk drives was in specific applications such as |aptop
portabl e conputers and systemintegrators worked individually with vendors to
devel op the packagi ng. The result was wi de diversity, and inconpatibility.

The problens faced by integrators, device suppliers, and conponent suppliers led to
the formation of the SFF Conmittee as an industry ad hoc group to address the
mar keti ng and engi neering consi derations of the emergi ng new technol ogy.

During the devel opment of the formfactor definitions, other activities were
suggest ed because participants in the SFF Committee faced nore problens than the
physical formfactors of disk drives. In Novenber 1992, the charter was expanded to
address any issues of general interest and concern to the storage industry. The SFF
Committee becane a forumfor resolving industry issues that are either not addressed
by the standards process or need an inmmedi ate sol ution

Those conpani es whi ch have agreed to support a specification are identified in the
first pages of each SFF Specification. Industry consensus is not an essenti al

requi renent to publish an SFF Specification because it is recognized that in an
emergi ng product area, there is roomfor nore than one approach. By mnaking 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.

SFF Committee neetings are held during T10 weeks (see www. t10.0org), and Specific
Subj ect Working Groups are held at the convenience of the participants. Materia
presented at SFF Committee neetings becones public donmain, and there are no
restrictions on the open nmailing of material presented at conmittee neetings.

Most of the specifications devel oped by the SFF Committee have either been

i ncorporated into standards or adopted as standards by EIA (El ectronic Industries
Associ ation), ANSI (Anerican National Standards Institute) and | EC (Internationa
El ect r ot echni cal Conmi ssi on).

If you are interested in participating or wish to follow the activities of the SFF
Committee, the signup for nenbership and/ or documentation can be found at:

wwy. sffconmittee.comie/join. htm

The conplete list of SFF Specifications which have been conpleted or are currently
bei ng worked on by the SFF Conmittee can be found at:

ftp://ftp.seagate.conl sff/SFF-8000. TXT

If you wish to know nore about the SFF Conmittee, the principles which guide the
activities can be found at:

ftp://ftp.seagate.conl sff/SFF-8032. TXT

Suggestions for inprovenent of this specification will be wel cone. They shoul d be
sent to the SFF Conmittee, 14426 Bl ack Wal nut C, Saratoga, CA 95070.
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SFF Conmittee --
SCA- 2 Enhanced HSS Si gnal s
1. Scope

The SCA-2 connector systemcan be extended to HSS signaling rates by eval uati ng and
i f necessary nodifying design details to inprove the electrical performance at

hi gher frequencies. This specification discusses and defines enhancements to the

Fi xed Board Vertical Receptacle that can extend this standard formfactor to next
gener ation applications.

Thi s docunent specifies recomendati ons on the ternination side of the connectors to
enabl e functional nultiple sourcing of the conplete connector system The

t ermi nol ogy and physical requirenment of the unshielded SCA-2 fixed board receptacle
PCB footprint is defined. This specification includes a new in-Iline through-hole
footprint and a new staggered through-hole footprint to support the objective of
opti m zi ng connector performance. A new SMI footprint has been added that offers
both i nmproved perfornmance and an optional manufacturing process. The information
described is for 40-pin (as used by Fibre Channel) but could also be applied to the
80-pin (as used by SCSI).

The detail ed construction of the connector design between the mating and the

term nation sides are not controlled by this docunent. In the present selection of
conpl ete connectors specified there is no shielding provided, no provision for
connecting shields together, and no provision for termnating shields. Therefore
there are no specifications for any backshell-to-connector interfaces.

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 Specificati ons.
Clause 3 contains the General Description

Clause 4 contains the Definitions and Conventions

Clause 5 contains the Physical Descriptions

2. References

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

2.1 Industry Docunents
The foll owi ng specifications are rel evant.

SFF- 8451 SCA-2 Unshi el ded Connecti ons

2.2 SFF Specifications
There are several projects active within the SFF Committee. The conplete |ist of
speci fications which have been conpleted or are still being worked on are listed in
the specification at ftp://ftp.seagate.conisff/SFF-8000. TXT

2.3 Sources

Those who join the SFF Committee as an Qobserver or Menber receive el ectronic copies
of the mnutes and SFF specifications (http://ww.sffcommittee.comie/join. htm).

Copi es of ANSI standards may be purchased fromthe InterNational Conmittee for
I nformati on Technol ogy Standards (http://tinyurl.conm c4psg).
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Copi es of SFF, T10 (SCSl), T11 (Fibre Channel) and T13 (ATA) standards and standards
still in devel opment are avail able on the HPE version of CD _Access
(http://tinyurl.com 85fts).

3. General Description

The direction provided by the T11.2 Electrical Ad Hoc and the desire to mnimze

| osses in the SCA-2 transmni ssion path while maintai ni ng backwards conpatibility is
mai ntained in this specification. Inprovenents in RL and IL of the mated connector
interface can be realized by enhancing the connector design for overall inproved

i npedance mat ching. Further inprovenents in transm ssion perfornmance can be realized
by reducing the via dianeter of the fixed receptacle connector. This is a change in
the four row footprint in SFF-8451 to a two row inline footprint and a inproved
staggered footprint. A new SMI option to the fixed board receptacl e has been added
t o accommodat e processing options and i nprovenents to el ectrical performance due to
t he absence of a through-hole stub and resultant discontinuity. This enhanced
connector systemtherefore includes the follow ng nodifications and/or additions to
t he Fi xed Receptacl e connector half:

I mproved El ectrical perfornmance through optim zation of the nated
interface (inproved natched i npedance).

Smal l er via dianeter size and |ayout pattern of the original SCA-2
footprint.

New surface nount version.

This connector famly is based on proven connector technol ogy using the mechanically
robust ribbon or leaf contact style. It is very difficult to damage the contacts.

Thi s enhanced connector is suited to use in applications where electrica
performance is optimzed for signal data rates extending up to 8.5Gps. This covers
virtually all of the internal intra-enclosure applications for high speed serial
appl i cations which use copper nedia for transm ssion.

The use of this connector has no effect on the wiring rules, firmare, or system
configuration rules for interfaces such as Fibre Channel, G gabit Ethernet, Serial
Attach SCSI and ot her high speed interconnects.

4., Definitions and Conventi ons
4.1 dossary

IL: Insertion Loss

HSS. Hi gh Speed Seri al

RL: Return Loss

SCA-2: Single Connector Attached -2

SMI: Surface Mount

Fi xed Board: refers to connector style in SFF-8451

4.2 Conventions
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 coma

Aneri can: | SO
0.6 0,6

1, 000 1 000
1, 323, 462.9 1 323 462,9
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5. Descri ption
5.1 Enhanced SCA-2 Fi xed Receptacle

The SCA-2 Receptacl es designed and conpliant to SFF-8451 are used in Fibre Channe
systens originally designed to support G gabit data rates. Al though the intra-

encl osure systens designs will vary, it may be increasingly difficult to achieve
specified signal requirements for next generation 4 and 8CGhit Fibre Channel systens
if enploying the original version SCA-2 receptacles. The objectives reflected in
this docunent are derived to support higher Fibre Channel data rates through

i mproved performance of the mated connector system

Mai nt ai ni ng backwards conpatibility as described above is realized while interna
structures (contacts and/or housing/cavity) can be nodified to inprove the

transm ssion of these higher data rates. Enhancenents to these internal structures
can i nprove inpedance mat ching of the mated connector system and reduce crosstalk
within the connector transm ssion path. Overall careful consideration to the
geonetries of the receptacle contacts and mating plug for better matched i npedance
and resultant |ower reflections should provide the enhancenents necessary to support
next generation requirenents. Further inprovenments to the electrical performance of
this connector systemcan be nade by footprint optimzation as reflected in
Appendi x- A1 and di scussed bel ow.

The SMT version of the SCA-2 HSS connector (See Figure 5-2) allows system designers
the option of SMI processing where this term nation technique nmay be nost desired.
The internal structures of the connector have the sane inprovenments as the HSS

t hr ough- hol e versi on.

5.15 CGeneral Tol erances
Unl ess ot herwi se stated, the follow ng tol erances shall apply;
2 PLACE DI MENSI ONS =+/- 0.20mm
Angul ar di mensi ons =+/- 3 degrees

5.2 Fixed board In-Line Press Fit
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Figure 5-2 Fixed board in-line press fit
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Table 5-2 Fixed board in-line press fit

Di nensi on MIIlimeter
Al 34. 37
A2 28.73
A3 1.85
Ad 2.60
A5 0.10
A6 2.82
A7 2.20
A8 1.27
A9 0. 45
A10 0. 05

5.3 Fixed board Staggered press fit
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Figure 5-3 Fixed board staggered press fit

Tabl e 5-3 Fi xed board staggered press fit

D nensi on MIlineters
Al 34. 11
A2 2.32
A3 1.00
Al 2.20
A5 3.13
A6 1.60
A7 1.56
A8 2.60
A9 4,99
A10 1.27
All 3.56
Al12 2.60
Al13 1.60
Al4 0. 45
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5.4 Fi xed board SMI' Foot pri nt
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Reconmmended PC board nounting di nensi ons

Fi gure 5-4 Fixed Board SMI 2 row f oot print

Tabl e 5-4 Fi xed Board straight SMI 2 row

Locati on D mensi on nm
Al 2.20
A2 1.27
A3 0. 85
Ad 2.60
A5 12. 06
A6 14. 36
A7 18. 85
A8 1.80
A9 4.90
A10 3.10
A1l 5.0
Al12 5.08
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