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Abstract: This specification defines the physical interface and general perfornmance
requirenents for the Mni Miltilane Unshiel ded I ntegrated HD Connector, which is
designed for use in high speed serial, interconnect applications at speeds up

t hrough 12 G gabits/second. Usage includes the SAS internal high density connector

This specification provides a conmon reference for systens nmanufacturers, system
integrators, and suppliers. This is an internal working specification of the SFF
Conmmittee, an industry ad hoc group

This specification is nade available for public review, and witten comments are
solicited fromreaders. Comments received by the nmenbers will be considered for
inclusion in future revisions of this specification

The description of a connector in this specification does not assure that the
speci fic conponent is actually available fromconnector suppliers. If such a
connector is supplied it nust conply with this specification to achieve
interoperability between suppliers.
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SFF Commi tt ee.
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EXPRESSI ON OF SUPPORT BY MANUFACTURERS

The foll owi ng nenber conpanies of the SFF Committee voted in favor of this industry
speci fication.

t bd

The foll owi ng nenber conpanies of the SFF Committee voted against this industry
speci fication.

t bd

The foll owi ng nenber conpanies of the SFF Committee voted to abstain on this
i ndustry specification

t bd

The user's attention is called to the possibility that inplenmentation to this
Specification may require use of an invention covered by patent rights. By
distribution of this Specification, no position is taken with respect to the
validity of this claimor of any patent rights in connection therewith. Menbers of
the SFF Comm ttee, which advise that a patent exists, are required to provide a
statement of willingness to grant a license under these rights on reasonabl e and
non-di scrinmnatory ternms and conditions to applicants desiring to obtain such a

i cense.
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For eword

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

VWhen 2 1/2" dianeter disk drives were introduced, there was no conmonality on
ext ernal dinmensions e.g. physical size, nounting |ocations, connector type, and
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 w 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 ket i ng and engi neeri ng consi derations of the energi ng new technol ogy.

During the devel opnent of the formfactor definitions, other activities were
suggest ed because participants in the SFF Commttee 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
Conmittee becane a forumfor resolving industry issues that are either not addressed
by the standards process or need an i mmedi 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
energi ng product area, there is roomfor nore than one approach. By making the
docunent ati on on conpeting proposals available, an integrator can exam ne the
alternatives avail abl e and select the product that is felt to be npbst suitable.

SFF Conmittee neetings are held during T10 weeks (see ww. t10.0rg), and Specific
Subj ect Working Goups are held at the conveni ence of the participants. Materia
presented at SFF Commi ttee neetings beconmes public domain, and there are no
restrictions on the open mailing of nmaterial 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 ectrot echni cal Conm ssion).

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

http://ww. sffconmittee.comie/join.htmn

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

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

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

ftp://ftp.seagate.con sff/SFF-8032. TXT
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Suggestions for inprovenent of this specification will be wel come. They shoul d be
sent to the SFF Committee, 14426 Bl ack Wal nut &, Saratoga, CA 95070.
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SFF Committee

Mni Miultilane Unshielded Integrated H gh Density (HD) Connector

1. Scope
This specification defines the Mni Miltilane unshielded integrated HD cabl e

connector plug, the unshielded integrated HD host board receptacle, and the |atching
requi renents for them based upon the mating interface defined herein.

1.1 Description of d auses

O ause 1 contains the Scope

O ause 2 contains References, Related Standards and SFF Specifications
O ause 3 contains the Definitions and Conventi ons

O ause 4 contains the Description

O ause 5 defines the Datuns

O ause 6 defines the D nensions

2. Ref er ences

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

2.1 I ndust ry Docunents

The following interface standards and specifications are relevant to this
Speci ficati on.

- T10 / 1601D SAS 2-1 (Serial Attached SCSI — SAS 2.1
- SFF- 8410 H gh Speed Serial Testing for Copper Links
- SFF- 8644 Mni Miltilane Series: Shielded Integrated HD Connect or

2.2 SFF Specifications
There are several projects active within the SFF Conmittee. The conplete list of

speci fications which have been conpleted or are still being worked on are listed in
the specification at ftp://ftp.seagate.coni sff/SFF-8000. TXT

2.3 Sour ces

Those who join the SFF Conmittee as an Cbserver or Menber receive el ectronic copies
of the minutes and SFF specifications (http://ww. sffcommttee.comie/join.htnl).

Copi es of ANSI standards nay be purchased fromthe Inter-National Commttee for
I nformati on Technol ogy Standards (http://tinyurl.conl c4psqg).

Copi es of SFF, ASC T10 (SCSl), T11 (Fibre Channel) and T13 (ATA/ SATA) standards and
standards still in devel opnment are avail able on the HPE version of CD Access
(http://tinyurl.conm 85fts).
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3. Definitions and Conventi ons
3.1 Definitions
For the purpose of SFF Specifications, the follow ng definitions apply:

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

Hei ght: Distance fromboard surface to farthest overall connector feature
Mating Side: The side of the connector that joins and separates fromthe mating

side of a connector of opposite gender. Qher terns commonly used in the industry
are mating interface, separable interface and nmating face.

(HAS RETENTION RELEASE)

FREE

THE FIXED GENDER IS USED ON
THE DEVICE SIDE EXCEPT WHEN

FIGURE 3.1. MATING SI DE GENDER DEFI NI TI ON
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Press-fit: Press-fit is a conpliant pin, solder free process used to connect
connector pins and tabs to a PCB. The nechanical and el ectrical interfaces between
the connector and the PCB are nmade by a spring-like conpliant pin and a plated thru
hole (via).

Ri ght 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

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
boar d.

Surface Mount: A connector design and a printed circuit board design style where
the connector termnination 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 board and are
subsequently soldered to the printed circuit board.

3.2 Conventi ons

The di nensi oni ng conventions are described in ANSI-Y14.5M Geonetric D nensioning
and Tol erancing. Al dinmensions are in mllimeters.

Di nension related requirenents for the connector system addressed in this docunent
are specified in the tables and figures in clause 6.

The American convention of nunbering is used i.e., a conma separates the thousands
and higher multiples, and a period is used as the decinmal point. This is equival ent
to the 1SQ I EC convention of a space and conma.

Arreri can: | SO
0.6 0,6

1, 000 1 000
1, 323, 462.9 1 323 462,9
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4, Description

The connector systemis based upon an integrated receptacle connector and gui de
shell. The host board footprint positioning holes contain the critical dinensions
for locating the integrated receptacl e/ guide shell. The receptacl e guide shel

functions as the guide and strain relief for the free (plug) connector interface and
al so provides the latching points for the plug connector. This connector system
provi des positive retention along with ease of insertion and renoval .

4.1 Ceneral Vi ew

Recept acl e

8x Pl ug

1x4 4x
Recept acl e

FIGURE 4.1. GENERAL VI EW OF UNSHI ELDED | NTEGRATED HD CONNECTOR CONFI GURATI ONS
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Devel opnent

TABLE 4. 1.

***  TH S IS NOT A FI NAL DRAFT

* k *

Ports

Unshi el ded Ver si on

Posi ti ons

Orientation

1x1

36 Position

Ri ght Angle

1x2

72 Position

Ri ght Angle

1x4

144 Position

Ri ght Angle

5. 0 DATUM DEFI NI TI ONS

5.1 DEFI NI TI ON OF DATUMS

-

=

i3

7.

—

1.23REF.

—

SFF- 8643 Rev 1.6

UNSH ELDED | NTEGRATED HD CONNECTCOR CONFI GURATI ONS

139 REF.
3.82 REF.

N

10.43REF. —=

—

FIGURE 5.1 DEFI NI TION OF DATUVS

TABLE 5.1 DEFI NI TI ON OF DATUMS

7.56REF.

Datum

Description

See Figure

Width of Paddle Card

Top Surface of Paddle Card

Front Edge of Signal Pad on Paddle Card

Width of Plug Snout

mo0|w|>

Body of Plug

Mni Miltilane Series:

Unshi el ded | ntegrated HD Connect or

Page 11
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Front Edge of Receptacle Snout
Centerline of First Row of Compliant Tails
Centerline of Receptacle Contacts

Width of Receptacle Snout

Centerline of Outer Holes

Centerline of First Row of PCB Holes
Surface of PCB

Bottom of Plug Body

Centerline of Plug Snout Opening

Z|IZ|IF | R« —|T|Om

6. 0 UNSHI ELDED | NTEGRATED HD CONNECTCR DI MENSI ONAL REQUI REMENTS

6.1 UNSHI ELDED FREE (PLUG) | NTEGRATED HD CONNECTOR PADDLE CARD

AQ3

AQ5
A1

AME——— , <

12

%
?
[

Al —

&
a
k)

COMPONENT
//D KEEP OUT

DATUM AXIS A / AREA
N
N,
A12
o/ 241 | [,
AQ8
e | b A
~To10[8[Alc -
= A | A R [~
J R St —
AN
AN f I 1
AQ1 |—
-
O . —— | EAD-IN PADS
DOPTIONAL
— (RECOMMENDED)

DATUM A - CENTERLINE OF PADDLE CARD

DATUM B - TQF SURFACE OF FADDLE CARD

DATUM C - LEADING EDGE OF THIRD MATE
CONTACTS DEFINED BY OUTER PADS

NO SOLDER MASK WITHIN 0.05 OF DEFINED

. . ) PAD LOCATIONS
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| NTEGRATED HD CONNECTCR PADDLE CARD DI MENSI ONS

TABLE 6.1 SH ELDED FREE (PLUG HD CONNECTOR PADDLE CARD DI MENSI ONS

Designator Description Dimension | Tolerance
AO01 Paddle Card Width 7.65 0.10
AQ02 Paddle Card Thickness (across pads) 1.00 0.10
A03 First to Last Pad Centers 6.00 Basic
A04 Card Center to Outer Pad Center 3.00 Basic
AQ05 Pad Center to Center (Pitch) 0.75 Basic
A06 Pad Width 0.55 0.03
AQ7 Pad Length - Third Mate 1.55 Min.
A08 Third Mate to First Mate 0.90 0.05
A09 Third Mate to Second Mate 0.40 0.05
Al10 Card Edge to Third Mate Pad 1.45 0.10
All Pad to Pre-Pad 0.08 0.015
Al2 Component Keep Out Area 5.40 Min.
A13 Lead-in Flat 0.36 Ref
Al4 Lead-in Chamfer x 45° 0.50 0.05
Al15 Lead-in Chamfer x 45° 0.30 0.05
Al6 Third Mate Pad to Datum C 0.00 0.03
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6.2 UNSHI ELDED FREE (PLUG 4X | NTEGRATED HD CABLE CONNECTOR

— G15
614 — |-
Ir=ij

1]
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G12 —= [~
G —-=

~— G19 G17 ——  |—
0. 10MEN
G07 603604
G08 GD9 {
1_ r G10
-=- ' 1 1
p————ak
=T *
1 . G02 ]__. l— G18
G06 —= I —
HE
GOS —= = , GO1
FI GURE 6. 2.

UNSHI ELDED FREE (PLUG 4X | NTEGRATED HD CABLE CONNECTOR

TABLE 6.2 UNSH ELDED FREE (PLUG 4X | NTEGRATED HD CABLE CONNECTOR

Designator Description Dimension | Tolerance
G01 Plug Body Length 26.75 Max
G02 Snout - Lower Thickness 1.43 0.05
GO03 Latch Barb Height 2.49 0.10
G04 Latch Height 3.00 0.75
G05 Snout Width - Inside 9.40 0.08
G06 Snout Width - Outside 11.85 0.10
GO07 Snout Height - Inside 8.05 0.08
G08 Snout Height - Outside 10.28 0.10
G09 Snout Top to Upper PCB 2.82 0.10
G10 Upper PCB to Lower PCB 4.00 0.05
Gl1 Plug Front to Latch Stop 5.56 0.10
G12 Plug Lead-In 1.03 0.15
G13 Plug Front to Latch 13.00 1.50
Gl14 Latch Barb to PCB Third Mate Pad Front 2.43 0.08
G15 Latch Width 3.20 Min
G16 Latch Barb Width 2.00 0.15
G117 Plug Front to Latch Barb 4.14 0.08
G18 Plug Opening Depth 5.75 Min
G19 PCB Width 7.65 0.10

Mni Miltilane Series:
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6.3 UNSHI ELDED FREE (PLUG 8X | NTEGRATED HD CABLE CONNECTOR

— HO8
ED‘LT ! Bee———————
v || e B
o |
Ho4 Ho8 =
[HOB
P | )
H034—‘ -— ! o1 !
HO2 —= —
- HO6

FI GURE 6.3 UNSHI ELDED FREE (PLUG 8X | NTEGRATED HD CABLE CONNECTOR

TABLE 6.3 UNSH ELDED FREE (PLUG | NTEGRATED HD CABLE CONECTOR

Designator Description Dimension | Tolerance
HO1 Plug Body Length 26.75 Max
HO2 Snout Width - Inside 9.40 0.08
HO3 Snout Width - Outside 23.85 0.10
HO4 Snout Height - Outside 10.28 0.10
HO5 Snout Height - Inside 8.05 0.08
HO6 Port Spacing 12.00 0.05
HO7 Plug Body Width 23.85 0.15
HO8 Latch Barb Width 2.00 0.15
HO09 Latch Width 15.20 Min
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6.4. UNSH ELDED FI XED ( RECEPTACLE) RI GHT ANGLE HD | NTEGRATED HD CONNECTOR DI MENSI ONS

— = B15

I . rmo

B13 J J —{ = BN

BO6 —

— o I
BOS - J‘

—= —~—— B0O1

FI GURE 6.4 UNSHI ELDED FI XED ( RECEPTACLE) RI GHT ANGLE | NTEGRATED HD CONNECTOR
DI MENSI ONS

TABLE 6.4 UNSH ELDED FI XED ( RECEPTACLE) RI GHT ANGLE | NTEGRATED HD CONNECTOR

DI MENSI ONS
Designator Description Dimension | Tolerance
BO1 Datum G to Front Face 10.43 0.10
B02 Datum G to End of Snout 3.85 0.05
B03 Body Height 11.95 0.08
B04 Overall Height 13.92 0.08
B05 Datum G to Front of Latch Frame 10.43 0.13
B06 Receptacle Card Slot Width 7.85 0.08
BO7 Snout Width 8.95 0.08
B08 Lower Card Slot Location 4.55 0.10
B09 Lower Card Slot to Upper Card Slot 4.00 0.05
B10 Body Width 8.99 0.13
B11 Latch Slot Length 1.45 0.10
B12 Latch Frame Width 15.16 0.13
B13 Latch Frame Width 14.17 0.13
B14 Latch Slot Width 4.03 0.13
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B15 Front Face to Latch Slot 1.23 0.05
B16 Snout to Latch Frame Bottom - Side 1.15 0.13
B17 Snout to Latch Frame Bottom 2.70 0.10
B18 Latch Frame Opening 10.34 0.10

6.5 UNSHI ELDED FI XED ( RECEPTACLE) RI GHT ANGLE | NTEGRATED HD CONNECTOR CONTACT
LOCATI ONS

— — (05
— —— (06

| !
CEMJJ =2

CO3 J T TR
02 -

— COT

FI GURE 6.5 UNSHI ELDED FI XED ( RECEPTACLE) RI GHT ANGLE | NTEGRATED HD CONNECTOR CONTACT
LOCATI ON DI MENSI ONS

TABLE 6.5 UNSH ELDED FI XED ( RECEPTACLE) Rl GAT ANGLE | NTEGRATED HD CONNECTOR CONTACT

DI MENSI ONS
Designator Description Dimension | Tolerance
C01 Datum G to Contact Interface 7.56 0.10
C02 Receptacle Snout Height 7.94 0.10
C03 Receptacle Card Slot Height 1.18 0.08
co4 Contact Gap 0.45 0.15
C05 Card Slot Lead-In 1.00 0.25
C06 Card Slot Depth 6.13 0.15
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6.6 UNSHI ELDED FI XED ( RECEPTACLE) RI GHT ANGLE | NTEGRATED HD CONNECTOR HOLD- DOMWN &
Pl TCH DI MENSI ONS FOR ALL CONFI GURATI ONS

DO1

—_—

DO

-

DO1

DO4

888

N

00141-

1x4 INTEGRATED CONNECTOR

FI GURE 6.6 UNSHI ELDED FI XED ( RECEPTACLE) RI GHT ANGLE | NTEGRATED HD CONNECTOR HOLD-
DOMN & PI'TCH DI MENSI ONS FOR ALL CONFI GURATI ONS

TABLE 6.6 UNSH ELDED FI XED ( RECEPTACLE) RI GHT ANGLE | NTEGRATED HD CONNECTOR HOLD-
DOMN & PI'TCH DI MENSI ONS FOR ALL CONFI GURATI ONS
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Designator Description Dimension | Tolerance
D01 Datum G to Mounting Hole 2.15 0.15
D02 Mounting Hole to Mounting Hole 12.00 0.05
D03 1x1 Integrated Connector Body Width 9.75 0.10
D03 1x2 Integrated Connector Body Width 21.75 0.10
D03 1x4 Integrated Connector Body Width 45.75 0.10
D04 Mounting Hole Diameter 1.80 Ref
D05 Port to Port Spacing 12.00 0.05

6.7 UNSHI ELDED FI XED ( RECEPTACLE) 1X1 RI GHT ANGLE | NTEGRATED HD CONNECTOR FOOTPRI NT
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DATUM K - DEFINED BY FIRST & LAST
HOLE IN ROW (©0.37)
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FI GURE 6.7 UNSHI ELDED FI XED ( RECEPTACLE) 1X1 RI GHT ANGLE | NTEGRATED HD CONNECTOR

FOOTPRI NT

TABLE 6.7 UNSH ELDED FI XED ( RECEPTACLE) 1X1 RI GHT ANGLE | NTEGRATED HD CONNECTOR

FOOTPRI NT
Designator Description Dimension | Tolerance
EO01 Datum K to Second Group 3.80 Basic
E02 Datum K to Third Group 7.60 Basic
EO03 Datum K to Fourth Group 11.40 Basic
E04 Datum K to Mounting Hole 1.45 Basic
E05 Mounting Hole to Mounting Hole 12.00 Basic
E06 Receptacle Pin, Center to Center 6.00 Basic
Mni Miltilane Series: Unshiel ded Integrated HD Connector Page 19
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EQ7 Datum to Front Edge of PCB 8.75 0.15
E08 Mounting Hole Diameter 1.80 0.10
EQ09 Receptacle Hole Diameter 0.37 0.05
E10 Receptacle Hole to Hole 0.75 Basic
E11l Receptacle Hole to Hole 1.50 Basic
E12 Receptacle Hole to Hole 2.25 Basic
E13 Receptacle Hole to Hole 0.70 Basic
El4 Receptacle Hole to Hole 1.40 Basic

6.8 UNSHI ELDED FI XED ( RECEPTACLE) 1X2 & 1X4 RI GHT ANGLE | NTEGRATED HD CONNECTOR

FOOTPRI NT

Mni Miltilane Series:

r QPTIONAL ATTACHMENT

Fany
\
®
°°° -) oo
o% LA
% %
FD2 N>
-]
°°° e °°°
Fo1 9 O LA
(-] o
a o [ a o
FanY
L
TanY
47
] o L ]
° ° °°0 ’0
F01 ) L) )
s %o %
°° D“ °°
Pany
L
© Q °
° °°o °°o
FD1 o, %%
(-] ® (-] ° -]
(-] (-] [-]
Jany
N
® ] ®
(] °¢° °°o
FO1 ° [ ®
(-] (-]
@ ° (-] ° @
(-] (-3 (-]
D
7
-] -]
(] ooo °¢
FO01 O S,
e .9 0 ®
(-] © -]
T
T

Unshi el ded | ntegrated HD Connect or

Page 20



Devel oprment ***  TH S IS NOT A FI NAL DRAFT *** SFF- 8643 Rev 1.6
FI GURE 6.8 UNSHI ELDED FI XED ( RECEPTACLE) 1X2 & 1X4 RI GHT ANGLE | NTEGRATED HD

CONNECTOR FOOTPRI NT

TABLE 6.8 UNSH ELDED FI XED ( RECEPTACLE) 1X2 & 1X4 RI GHT ANGLE | NTEGRATED HD
CONNECTOR FOOTPRI NT

Designator Description Dimension | Tolerance
FO1 Port to Port Spacing 12.00 Basic
F02 1x2 Mounting Hole to Hole 24.00 Basic

6.9 UNSHI ELDED FI XED ( RECEPTACLE) 1X1 RI GHT ANGLE | NTEGRATED HD CONNECTOR AND PLUG

PI'N NUMBERI NG
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