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For eword

The devel opnent work on this specification was done by the SFF Committee, an industry group. The nenbership of the
conmittee since its formation in August 1990 has included a mx of conpanies which are | eaders across the industry.

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

The first use of these disk drives was in specific applications such as | aptop portable conputers and system
integrators worked individually with vendors to devel op the packagi ng. The result was w de diversity, and

i nconpatibility. The problens faced by integrators, device suppliers, and conponent suppliers led to the formation
of the SFF Committee as an industry ad hoc group to address the narketing and engi neeri ng consi derations of the
ener gi ng new t echnol ogy.

During the devel opnent of the formfactor definitions, other activities were suggested 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 Conmittee becane a
forumfor resolving industry issues that are either not addressed by the standards process or need an i nmedi ate
sol uti on.

Those conpani es whi ch have agreed to support a specification are identified in the first pages of each SFF

Speci fication. Industry consensus is not an essential requirenent to publish an SFF Specification because it is
recogni zed that in an energi ng product area, there is roomfor nore than one approach. By naking the docunentation
on conpeting proposals available, an integrator can exam ne the alternatives avail able and sel ect the product that
is felt to be nost suitable.

SFF Conmittee neetings are held during T10 weeks (see ww. t 10.org), and Specific Subject Working Goups are held at
t he conveni ence of the participants. Material presented at SFF Committee neetings beconmes public domain, and there
are no restrictions on the open mailing of nmaterial presented at conmttee neetings.

Most of the specifications devel oped by the SFF Conmittee have either been incorporated into standards or adopted as
standards by EIA (Electronic Industries Association), ANSI (Anerican National Standards Institute) and |IEC
(I'nternational Electrotechni cal Conm ssion).

If you are interested in participating or wish to follow the activities of the SFF Committee, the signup for
nmenber shi p and/ or docunentation can be found at www. sffconmittee.coniie/join. htm

The conplete list of SFF Specifications which have been conpleted or are currently being worked on by the SFF
Conmittee can be found at ftp://ftp.seagate.conisff/SFF-8000. TXT

If you wish to know nore about the SFF Comittee, the principles which guide the activities can be found at
ftp://ftp.seagate. com sff/SFF-8032. TXT

Suggestions for inprovenent of this specification will be wel come. They should be sent to the SFF Comittee, 14426
Bl ack WAl nut Ct, Saratoga, CA 95070.
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SFF Conmittee --
Maxi m zi ng Card Edge Tol erances Techni que
1. Scope
Thi s specification defines a nethodol ogy for naxim zing the avail abl e tol erances on card edge connectors that do not
have a |l ocating key. The tolerances within the pattern of the contact pads are based on standard manufacturing
tol erances that use glass artwork/step and repeat practice and therefore contribute little to the tol erance
accunul ation. The primary bonus is obtained by re-specifying the location of the overall pattern per the ANSI Y14. M
Ceonretric Dinensioni ng and Tol eranci ng standard referenced by this specification

1.1 Description of d auses

G 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 Application Description

2. References

The SFF Committee activities support the requirenents of the storage industry, and it is involved with severa
st andar ds.

2.1 Industry Docunents

The following interface standards are rel evant to many SFF Speci fi cati ons.
ANSI / ASME Y14. M Geonetric Dinensioning and Tol eranci ng ( GD&T)

2.2 SFF Specifications

There are several projects active within the SFF Conmittee. The conplete |list of specifications which have been
conpleted or are still being worked on are listed in the specification at ftp://ftp.seagate.cont sff/SFF8000. TXT

2.3 Sources

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

Copi es of ANSI standards nay be purchased fromthe International Conmttee for Information Technol ogy Standards
(http://tinyurl.conic4dpsg).

2.4 Conventions

The 1 SO convention of nunbering is used i.e., the thousands and higher nultiples are separated by a space and a
period is used as the decinmal point. This is equivalent to the English/Anerican convention of a comma and a peri od.
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Engl i sh French | SO
0.6 0,6 0.6

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

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

Refer to ANSI/ASME Y14. M Geonetric D nensioning and Tol erancing for definitions

3. Ceneral Description

The et hodol ogy described in this specification was inplenmented for the 0.8mm card edge contact array defined in
SFF-8083. It provided additional or bonus tolerance to card nanufacturers so that they could neet the functiona
requi renents required by the application w thout using advanced manufacturing equi pnent or techniques.

SFP+ by way of SFF-8083 is able to take advantage of the “bonus” tol erance provided by this methodol ogy as a way to
i mprove the manufacturability and quality of the nodul e/cable plug paddl e card while controlling costs. D rect
attach cabl e plugs used for copper cabling for these same pluggabl e nodul e applications can al so nake use of this
nmet hodol ogy. O her copper cable application using card edge connector paddle cards can simlarly apply the

nmet hodol ogy in this specification

Q her next generation Z-Axis pluggabl e nodul es such as QSFP and CXP are exanples of applications where this
nmet hodol ogy woul d al so apply.

The GD&T Di nensioni ng and Tol eranci ng specification |ocates the worst case or extrenme corner conditions of the
contact pads according to the tol erances assigned to their locations within the array of contact pads. It then

| ocates these corners to the extrene lowlimt to the width of the tongue where the array resides. Al tolerance is
then available out to the maxi mumw dth of the tongue which is defined by the constraints of the receptacle
connector slot enployed. This sinplifies the interpretation of the tol erances available that can be applied to the
array by the card manufacturer

The use of this connector has no affect on the wiring rules, firmvare, or systemconfiguration rules for interfaces
such as Fibre Channel, Ethernet, Serial Attach SCSI, InfiniBand and ot her high speed interconnects.
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4. Application Description of GD&T for 0.8nmm Card Edge

Geometric Form
Dimensioning & Tolerancing

Methodology for the use of
GD&T Dimensioning for an array of card edge contacts
that do not incorporate a key/key slot
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The Tolerance Analysis
- Corner Conditions
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Mating Analysis

Centerline of . Connector and card centerline
basic pitch \ '“/
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GD&T Control Frame
for the Paddle Card Contacts

| 0.0 B | C L)
] oos |8 j T —

g,

& The top surface of the card

-The 0.00 defines the positional tolerance of the paddle card pads
fo the centerline of the paddle card.
The 0.00 applies to a paddle card width of 9.00 mm (hew minimum width).
The tolerance increases by the same amount that the actual
paddle card width grows over the 9.00 mm.

- The 0. 05 defines the positional tolerance of the paddle card pads
to each other.
The zone edges are 0.025 to the left and 0.025 to the right of the
nominal centerline for a given pad.
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Pad Outer Boundary (Outer Locus)
At Min Card Width (LMC)

Outer locus: The worst case boundary generated by the
largest feature size plus the geometric tolerances

—¥ ¢ 0865
Max pad width =0.65 max
+ Pad Position Allowance = 0.00 pad
+ LMC bonus tol =0.00 )
= Quter locus = 0.65 i T,
The outer locus is the combination of the of basic
max pads at the extremes of the positional pad pitch
allowance. This is max possible zone
where the gold pad could be found. It is
used in the shorting analysis.
0.00 Posn >
0.650L —» = f——
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Pad Inner Boundary (Inner Locus)
At Min Card Width (LMC)

Inner locus: The worst case boundary generated by the
smallest feature size minus the geometric tolerances

— % [ 0.20
Max pad width =0.55 min
+ Pad Position Allowance = 0.00 pad
+ LMC bonus tol =0.00 -
= Inner locus = 0.55 T .
The inner locus is the combination of the of basic
max pads at the extremes of the positional pad pitch
allowance. This is min possible zone
where the gold pad will always be. Itis
used in the mating analysis.
0.00 Posn >
0.55IL — [
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Mating Analysis at Min Card Width

Centerline of ' Connector and card centerline
basic pitch \'“ o
Contact
tolerance
zone
=(0.33
Max card slot
Inner locus Width = 9 45
=0.55
Clearance =
2 « 0.45/2=0.225
« ‘ Min card = 9.00
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Mating Analysis at Min Card Width

Calculate the max clearance of the paddle card
width to the connector card slot length

Max card slot width = 9.45
- Min card width =9.00
Total clearance = 0.45

(or 0.225 per side see graphic next page)

This is the zone within which the centerline of the card can
deviate from the centerline of the connector card slot. It
effectively is an additional true position tolerance that
modifies the previously calculated inner and outer pad loci.
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Mating Analysis at Min Card Width

« Since the card can move right by 0.225 and left by
0.225, the card inner locus must be modified (reduced)
by the card to slot clearance

* The card centerline relative to the connector centerline
is contained in a zone that is 0.225 either side of the
connector centerline or 0.45

 The pad inner locus of 0.55 must be reduced by the
0.45 zone. The remaining inner locus is 0.10
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Mating Analysis at Min Card Width

Centerline of ' Connector and card centerline
basic pitch \'“ o
Contact
tolerance
zone
=0.33
Max card slot
Reduced Width = 9.45
Inner locus
=0.10
Clearance
2 ——=0.225
« ‘ Min card = 9.00
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Mating Analysis at Min Card Width

* The width of the contact contained in the 0.33 contact
zone determines the amount of contact that it makes
with the gold pad (with worst case conditions).

* Ifthe contact is 0.25 wide, the minimum connector
contact to gold pad overlap or contact zone is as
shown below. Contact is assured.

0.25

0.33
n-“|< 0. 130
> 0.10

Overlap = (0.25-0.33/2 ) +0.10/2=0.135
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Shorting Analysis at Min Card Width

Centerline of . Connector and card centerline

basic pitch \"‘ .
Contact
tolerance
zone

=0.33

Max card slot
Quter locus Width = 9 45
= (0.65
Basic pitch
=0.80 Clearance
v 3 § —— = 0.225
« ‘ > Min card = 9.00
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Shorting Analysis at Min Card Width

« Since the card can move right by 0.225 and left by
0.225, the card outer locus must be modified
(increased) by the card to slot clearance

* The card centerline relative to the connector centerline
Is contained in a zone that is 0.225 either side of the
connector centerline or 0.45 wide

 The pad outer locus of 0.65 must be increased by the
0.45 zone. The expanded outer locus is 1.10
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Shorting Analysis at Min card Width

Centerline of ' Connector and card centerline
basic pitch \'“ "/
Contact
tolerance
zone

=(0.33

Max card slot
Expanded Width = 9.45
Quter locus
=1.10
Basic pitch
= 0.80 Clearance
2 —— = 0.225
« ‘ Min card = 9.00
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Shorting Analysis at Min Card Width

« Assume the contact is biased to one side of the
tolerance zone. The width of the contact is not

iImportant to this analysis.

* Determine if a connector contact can contact and

adjacent gold pad.

Shorting clearance calculation
0.80 - 0.33/2-1.10/2=0.085

Min gap contact to adjacent
pad of 0.085 assures
no shorting

0.085 Gap

Maxi m zi na Card Edoe Tol erances Techni aue
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The Tolerance Analysis
- Corner Conditions

Max card | Max card
= & &
= Min Pad Max Pad
<
L
g Min card Min card
& &
Min Pad Max Pad
Pad Width
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Pad Outer Boundary (Outer Locus)
At Max Card Width (MMC)

Outer locus: The worst case boundary generated by
the largest feature size plus the geometric tolerances

. |¢e———0.65 max
: pad
Max pad width =0.65
+ Pad Position Allowance = 0.00 i
+ LMC bonus tol =0.30 v
Outer locus =0.95 e T
5 basic pad
The outer locus is the combination of the max pads pitch
at the extremes of the true position.

This is max possible zone where the gold pad couid
be found. It is used in the shorting analysis.

0.45 Posn >l
0950L —» Li
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Pad Inner Boundary (Inner Locus)
At Max Card Width (MMC)

Inner locus: The worst case boundary generated by the
smallest feature size minus the geometric tolerances

Min pad width =0.55 " 099
- Pad Position Allowance = 0.00 Kl
- LMC bonus tol =0.30 pad
= Inner locus =0.25 N _
— Centerline
The inner locus is the coincident area of | of basic
the min pads at the extremes of the | pad pitch

position allowance. This is the area where
the gold pad will always be. It Is used In
the mating analysis.

0.30 Posn s

025 IL —= #——

Maxi m zi na Card Edoe Tol erances Techni aue Paoce 23



Publ i shed SFF- 8435 Rev 0.9

Mating Analysis at Max Card Width

Centerline of . Connector and card centerline
pasic pitch o

Contact
tolerance
zone
= (0.33
Max card slot
Inner locus Width = 9 45
= (0.25
Clearance
' 2 «——=0.075
- ‘ , Max card = 9.30
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Mating Analysis at Max Card Width

Calculate the max clearance of the paddle card
width to the connector card slot length

Max card slot width = 9.45
-Max card width =9.30
Total clearance =0.15

(or 0.075 per side see graphic next page)

This is the zone within which the centerline of the card can
deviate from the centerline of the connector card slot. It
effectively is an additional true position tolerance that
modifies the previously calculated inner and outer pad loci.
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Mating Analysis at Max Card Width

* Since the card can move right by 0.075 and left by
0.075, the card inner locus must be modified (reduced)
by the card to slot clearance

* The card centerline relative to the connector centerline
is contained in a zone that is 0.075 either side of the
connector centerline or 0.15

* The pad inner locus of 0.25 must be reduced by the
0.15 zone. The remaining inner locus is 0.10
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Mating Analysis at Max Card Width

Centerline of . Connector and card centerline
pasic pitch l

Contact
tolerance
zone
=0.33
Max card slot

Reducead Width = 9.45

Inner locus

=0.10

Clearance
2 «——=0.075
< ! . Max card = 9.30
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Mating Analysis at Max Card Width

* Depending on the width of the contact contained in
the 0.33 contact zone it may or may not always contact

the gold pad.

* |fthe contact is 0.25 wide minimum connector contact
to gold pad overlap or contact zone is as shown
below. Contact is assured.

0.28
> 0.33
> 0.135
rie—0.10

Overlap = (0.25- 0.33/2) + 0.10/2 =0.135
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Shorting Analysis at Max Card Width

Centerline of . Connector and card centerline
basic pitch T =
Contact
tolerance
zone

=(0.33

Max card slot
Outer locus Width = 9 45
=0.95
Basic pitch
= 0.80 Clearance
g — «——=0.075

k4

Max card = 9.30
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Shorting Analysis at Max Card Width

* Since the card can move right by 0.075 and left by
0.075, the card outer locus must be modified
(increased) by the card to slot clearance

* The card centerline relative to the connector centerline
is contained in a zone that is 0.075 either side of the
connector centerline or 0.15 wide

 The pad outer locus of 0.95 must be increased by the
0.15 zone. The expanded outer locus is 1.10
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Shorting Analysis at Max Card Width

Centerline of . Connector and card centerline
pasic pitch % | ¥
Contact
tolerance
zone

=0.33

Max card slot
Expanded Width = 9.45
Quter locus
.0
Basic pitch
= (0.80 | Clearance
; «—=0.075

Max card = 9.30
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Shorting Analysis at Max Card Width

« Assume the contact is biased to one side of the
tolerance zone. The width of the contact is not

important to this analysis.

e Determine if a connector contact can contact and

adjacent gold pad.

Shorting clearance calculation
0.80 - 0.33/2-1.10/2 = 0.085

Min gap contact to adjacent
pad of 0.085 assures
no shorting

0.085 Gap

Maxi m zi na Card Edoe Tol erances Techni aue
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