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Abstract: This specification defines the nechanical specifications for the I nproved
Pl uggabl e Fornfactor (IPF).

The nechani cal di nensioning all ows backwards conpatibility between |IPF nodul es
pl ugged i nto nost SFP cages which have been inplenented to SFF-8074i. It is
anticipated that when the application requires it, manufacturers will be able to
supply cages that accept SFP style nodules. In both cases the EM | eakage is
expected to be simlar to that when SFP nodul es and cages are mated.

Superior EM performance can only be expected with nated conbinati ons of |PF nodul es
and cages.

Thi s specification provides a comon reference for systens nmanufacturers, system
integrators, and suppliers, of nodule style interconnects. This is an interna
wor ki ng specification of the SFF Committee, an industry ad hoc group

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

The description in this specification does not assure that the specific conponent is
actually available fromsuppliers. If such is supplied it shall conply with this
specification to achieve interoperability between suppliers.

Support: This specification is supported by the identified nenber conpanies of the
SFF Commi tt ee.
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Amphenol Canada Corp Chai rman SFF Conmittee
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EXPRESSI ON OF SUPPCRT BY MANUFACTURERS

The foll owi ng nenber conpanies of the SFF Committee voted in favor of this industry
speci fication.
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The foll owi ng nenber conpanies of the SFF Committee voted to abstain on this
i ndustry specification
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The user's attention is called to the possibility that inplementation 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 Committee which advise that a patent exists are required to provide a
statenment of willingness to grant a |license under these rights on reasonabl e and
non-discrimnatory terms and conditions to applicants desiring to obtain such a

i cense.
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For ewor d

The devel opnent work on this specification was done by the SFF Comittee, 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" diameter 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 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 conmponent 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 Comm ttee 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 nmedi ate sol ution

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

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 nmking 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 npst suitable.

SFF Committee neetings are held during T10 weeks (see ww. t10.0rg), and Specific
Subj ect Working Groups are held at the conveni ence of the participants. Material
presented at SFF Committee neetings beconmes public domain, and there are no
restrictions on the open mailing of material presented at conmittee neetings.

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

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

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

www. 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. conm 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. conf sff/SFF-8032. TXT

Suggestions for inprovenment of this specification will be wel come. They should be
sent to the SFF Committee, 14426 Bl ack Wal nut &, Saratoga, CA 95070.
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SFF Comrittee --

| mproved Pl uggabl e Fornf act or

1. Scope

This specification defines the term nol ogy and mechanical requirenents for a

pl uggabl e transcei ver nodule. This specification also includes critical dinensions
of the I PF cage. This specification is also intended to facilitate the

i npl enentation of 1 x "n" ganged and the 2 x "n" stacked cage configurations.

The need for this specification becane evident when it was realized that sonme SFP
nodul es and cage designs do not perform adequately in terns of EM | eakage, and
cannot neet the needs for higher data rates. The IPF is an inproved transceiver
style which has tighter nechanical tol erances on the nodul e and enhanced EM
characteristics when nated with a cage designed for the | PF nodul e. Please note that
there are additional cage requirements specified in this docunent to allow proper
function of the IPF nodules in application. These inprovenents nmake the |IPF
suitable for current SFP applications as well as those at higher transfer rates.

1.1 Description of C auses

Cl ause 1 contains the Scope and Purpose.

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

Cl ause 4 contains the Mdul e D nensions.

Cl ause 5 contai ns exanpl es of Cage Requirenents.

Cl ause 6 contains exanpl es of Cage Configurations.

2. References

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

2.1 I ndustry Docunents

The foll owi ng docunments are rel evant.

- ASME Y14.5.1M 1994, Mathematical Definition of D nmensioning and Tol erance
- rhk?gbgafsl.o SFP (Smal | Fornfactor Pluggable) Transceiver

- SFF-8083 0.8mm SFP+ Conpliant Card Edge Connect or
- SFF-8431 SFP+

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.con sff/SFF-8000. TXT

2.3 Sources

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

Copi es of ANSI standards nay be purchased fromthe InterNational Conmttee for
I nformati on Technol ogy Standards (http://tinyurl.conf cdpsg).

Copi es of SFF, T10 (SCSl), T11 (Fi bre Channel) and T13 (ATA) standards and standards
still in devel opnent are avail able on the HPE version of CD Access
(http://tinyurl.coni85fts).

2.4 Conventi ons
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The American convention of nunbering is used i.e., the thousands and hi gher
nmul tiples are separated by a comma and a period is used as the decimal point. This
is equivalent to the 1SOIEC convention of a space and conma.

Anmeri can: | SO
0.6 0,6

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

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

Optional: This termdescribes features which are not required by the SFF

Speci fication. However, if any feature defined by the SFF Specification is

i npl enented, it shall be done in the sane way as defined by the Specification
Describing a feature as optional in the text is done to assist the reader. If there
is a conflict between text and tables on a feature described as optional, the table
shal | be accepted as being correct.

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

val ues; the bits, bytes, fields and code values are set aside for future

st andardi zati on. The default value shall be zero. The originator is required to
define a reserved field or bit as zero, but the receiver should not check Reserved
fields or bits for zero.

Di nensi on, Reference: A dinension used for information purposes only. A reference
dinension is a repeat of a dinmension or is derived fromother val ues shown on the
drawing or on related drawings. It is considered auxiliary information and does not
govern production or inspection operations.
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3. General Description

This specification defines the conpl ete nmechanical dinmensions of the IPF transceiver
nodul e. The | PF nbdul e and cage system provide a superior alternative, in ternms of
interoperability and EM control, to the SFP system

The di nensions for the nodul e are normati ve.

FIGURE 3-1: TYPICAL MODULES

| nproved Pl uggabl e For nf act or Page 6
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IPF Module

4.

Figure 4-2 and Figure 4-3.

The IPF module is described in Figure 4-1,
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FIGURE 4-1:
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FIGURE 4-2: LATCH POST DETAIL
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The IPF module contains a printed circuit board that mates with an appropriately
designed connector. The pads are designed for a sequence mating:

e First mate - ground contacts
e Second mate - power contacts
e Third mate - signal contact
SO M PO MNEMT
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FIGURE 4-3: MODULE ELECTRICAL INTERFACE
(View is shown for reference only. See SFF-8083 for dimensional values.
See INF-8074i, Figure 3, for example of Electrical Pad Layout.)
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4.1 Module Retention and Extraction

The IPF module contains multiple features to be used for retention inside a
corresponding cage. A forward stop is defined by the feature envelope extending
outside the cage. The other retention feature is defined by the leading edge of the
retention posts. The interaction of these two features is meant to retain the module
inside a properly defined cage. The extraction of the module from the cage shall be
accomplished by using one of the four techniques defined below or a functional
equivalent thereof. The corresponding cage retention device shall release the module
from the cage when any of the four techniques shown here are applied.

TECHNIGUE #1
(EMISPRINGS REMOWED FOR CLARITY)
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STOP
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FIGURE 4-4: RETENTION TECHNIQUE 1

TECHNIGQUE #2
(EMISPRINGS REMONED FOR CLARITY)
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FIGURE 4-5: RETENTION TECHNIQUE #2
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TECHNIGUE #3
(EMISPRINGS REMOWED FOR CLARITY)
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FIGURE 4-6: RETENTION TECHNIQUE #3

TECHNIQUE #4
(EMISPRINGS REMONVED FOR CLARITY)
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FIGURE 4-7: RETENTION TECHNIQUE #4
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4.2 Insertion, Extraction and Retention Forces for IPF Module

TABLE 4-1:

INSERTION, EXTRACTION AND RETENTION FORCES

Measurement

Minimum

Maximum Units Comments

IPF module insertion

0

18 Newtons | Measure without the force
from any cage kick-out
springs. Module to be

inserted into nominal cage.

IPF module extraction

12.5 Measure without the aid of
any cage kick-out springs.
Module to be inserted into

nominal cage.

Newtons

IPF module retention in

cage

90

170 Newtons | No functional damage to

module below 90N

4.3 IPF Durability

TABLE 4-2: DURABILITY

Measurement Minimum Units Comments
Insertion/removal cycles 50 Module Cycles No functional damage to module,
into cage/connector 100 Cage/Connector | cage or connector
Cycles

4.4 IPF Module Dimensions

All of the dimensions for the IPF module and minimum requirements for a IPF style
cage are listed in Table 4-3.

TABLE 4-3: DIMENSION TABLE FOR IPF MODULE

Designator | Dimension | Tolerance Comments
(mm) (mm)
A 10.00 Recommended | Module length extending outside of cage, see
Maximum Note 4. Other lengths are application specific.
10.00 Maximum Designated EMI ground spring area, see Note 5
3.00 Maximum EMI spring/Cage Contact Point, see Note 6
14.00 Maximum Module width extending outside of cage, see Note
4
E 13.55 +0.25 Module width
F 15.50 Maximum Distance to front end of optional heat sink
area, see Note 1
H 1.25 Minimum Top slot distance from edge, see note 8
J 1.00 Maximum Top slot depth, see note 8
K 3.25 Reference | Height of module kick-out spring area
L 2.10 Maximum Module top height extending outside of cage
see Note 4
M 2.25 +0.10 Distance from bottom of Module to printed
circuit board
N 2.00 +0.25 Distance from rear shoulder to printed circuit
board
P 37.10 +0.30 Distance from positive stop to bottom opening of

Module and beginning of bottom rear relief

| mpr oved Pl uggabl e For nf act or
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Designator | Dimension | Tolerance Comments
(mm) (mm)
0 1.10 Minimum Chamfer on bottom of Module opening
R Reference | Thickness of printed circuit board from pad to
pad. (See SFF-8083 for dimensional value)
S 8.55 +0.15 Module height
T 47.50 +0.20 Distance from positive stop to rear of Module
U 6.00 Minimum Clearance Area for Cage Tab
\Y 2.50 +0.15/- Distance from Retention Post to Positive stop
0.05
W 43.00 +0.20 Distance from positive stop to end of PCB signal
pad
14.55 Reference | Overall width of EMI springs, see note 7
11.90 Minimum Module width of bottom opening
Z 13.40 +0.10/- Taper module width at PCB end
0.5
AA 6.00 +4.0 Length of taper and relief at rear of module
AB 1.00 +1.0/- Height of bottom rear relief
0.75
AC 1.20 Reference | Height of bottom EMI springs, see note 7
AD 9.35 Reference | Height of top EMI springs, see note 7
AE 2.65 N/A Width of Retention Post, see Note 3
AF 2.60 N/A Length of Retention Post, see Note 3
AG 0.40 N/A Retention Post Radius, see Note 3
AH 62.8° N/A Retention Post angle, see Note 3
AJ 3.50 Minimum Module/Cage tab EMI Contact Zone, see Note 14
AK 1.40 +0.50 Module bottom height extending outside of cage.
(Height of bottom positive stop), see Note 4
AL 0.65 +0.10/- Retention Post height
0.25
AM 45° Maximum Retention Post lead-in angle
AN 90Q° 450 Positive stop angle
AP 0.30 Maximum Distance from bottom of Module to latch angle
AT 0.85 Maximum Technique #1 ramp distance during retention
AU 0.25 Minimum Technique #1 ramp height from top of retention
post
AV 1.00 Maximum Technique #1 Maximum ramp height
AW 45° +3° Technique #1 ramp angle
AX 2.95 +0.25 Technique #1 ramp distance during extraction
AY 5.10 Maximum Technique #1 ramp width
AZ 2.25 Minimum Technique #3 pusher length
BA 0.10 +0.10/- Technique #3 pusher height from top of retention
0.05 post
BB 5.10 Maximum Technique #3 pusher WIDTH
BC 0.10 +0.10/- Technique #4 pusher height from top of retention
0.05 post

| mpr oved Pl uggabl e For nf act or
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Designator | Dimension | Tolerance Comments
(mm) (mm)
BD 6.75 Maximum Technique #4 pusher length from stop
BE 4.70 Maximum Technique #4 length from stop to pusher radius
BF 2.00 Minimum Technique #4 pusher radius
BG 250 Reference | Technique #4 pusher angle
BH 5.10 Maximum Technique #4 pusher width
BJ 14.00 +0.10 Cage opening width
BK 8.95 +0.15 Cage opening height
BL 0.35 Maximum Cage opening Radius
BM 5.10 Maximum Cage retention tab width
BN 3.00 Minimum Cage conductive surface for Module EMI spring
contact point, See note 11
BP 10.00 Minimum Smooth cage area to accept Module EMI springs,
See note 12
Notes:

1. Dimension only applies for modules that require a heat sink.
applies for indicated length for heat sink modules,

thermally conductive.

2. Labels permitted on top,

Dimension
surface shall be

bottom and both sides within indicated dimensions.

Label to be zero thickness or recessed below external surfaces of module.

Label contents and positions to be determined by module manufacturer.

label (s) shall not interfere with the mechanical,

of the system.

3. Dimensions define a maximum envelope for module post.

The
thermal or EMC properties

The post may have a

different shape as long as the post cross-section does not exceed the

maximum envelope.

4. Indicated outline defines maximum envelope outside of cage.
the maximum envelop may be contacted by an adjacent module
during insertion or extraction of the module from the cage.
shall not have any shapes or materials that can damage the

The surfaces of
EMI springs

The surfaces
adjacent module

EMI springs or be damaged themselves by the springs.

Dimension defines the maximum EMI ground spring position on module.

Dimension defines EMI spring contact point with module cage.

Maximum aggregated EMI spring force shall not exceed 9 Newtons on any one

10.

11.

12.

13.

side. Minimum aggregate EMI spring force shall be greater then 4 Newtons on
any side. Maximum force occurs when a module with EMI springs at their
maximum dimension is inserted, to the cage stop, into a nominal cage opening
(see figure 6-1). Minimum force occurs when a module with EMI springs at
their minimum dimension is inserted into a maximum cage opening (see figure
6-1) .

Slot is only required when placing a label on top of the module.

Spring ends shall be formed in such a way as to prevent catching on the cage
or an adjacent module during insertion or extraction or on any external item
during handling. Springs may contact an adjacent module(s) during

insertion. However, the springs shall be designed to contact only the cage
upon full insertion in cage.

The label slot is not required to extend to the end of the module.

Designated area on cage shall be conductive and free of holes,
seams or any other feature that may catch on EMI springs.

dimples,

Designated area on cage shall be free of holes,
feature that may catch on EMI springs.

dimples, seams or any other

Color code: An exposed colored feature of the transceiver (a feature or
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Designator | Dimension
(mm)

Tolerance
(mm)

Comments

surface extending outside the cage assembly)
Black or beige for multi-mode,

Dimension defines the minimum size zone for EMI contact between the cage

tab and the bottom of the module.

Maximum cage tab force may not exceed 7.0 Newtons. Minimum cage tab force
Maximum force occurs when a module at

follows;
14.

15.

shall be greater then 1.5 Newtons.

its maximum height dimension
Minimum force occurs when a module at its minimum

(see figure 6-1).

opening (see figure 10).

dimension (Dim S)
Number of EMI springs shown is for reference only.
springs will be determined by manufacturer.

16.

is inserted into a maximum cage opening

shall be color coded as
Blue for single mode.

(Dim S) is inserted into a nominal cage

Actual number of
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5. IPF Cage Requirements

In order to take full advantage of the EMI spring definition and improvements, there
are three areas of the cage that need to be defined, cage opening, width of cage tab
and the area of conductive surface. All three are shown below, in Figure 5-1.

CAGE REQUIREMENTS

Bl fufl A

- |

BLMAK
(4 PLC.] AT Emil

BN i I
{SEE MCITE 11)

SURFACE IS COMDUCTIVE
IMCLUDIMG LEADIMG EDGE—

CAGE TAR MUST BE CONDUCTIVE
AND MOT CATCH OM MO DULE
DURING INSERTIOH

(SEE NOITE 15)

CAGE RETEMTION TAB EXAMPLE

FIGURE 5-1: CAGE REQUIREMENTS
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6. Examples of IPF Transceiver Cage Configurations

FIGURE 6-1: SINGLE PORT CAGE EXAMPLE

FIGURE 6-2: (2) PORT CAGE EXAMPLE
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