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Abstract:

This specification defines the physical interface and perfornmance requirenents
for a hi gh-speed four-lane and twel ve-| ane connector and retenti on systemto be
used on 8 and 24 signal pair shielded connections. This connector is suitable
for high speed interfaces such as InfiniBand, Fibre Channel, et al

Thi s docunent provi des a conmon specification for systens manufacturers, system
integrators, and suppliers. This is an internal working docunent of the SFF
Conmittee, an industry ad hoc group.

This specificationis nmade avail able for public review, and witten comments are
solicited fromreaders. Conments received by the menbers 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
conponent is actually avail able from connector suppliers. If such a connector
is supported it nust conply with this specification to achieve interoperability
bet ween suppliers.

Support: This document is supported by the identified nenber conpani es of the
SFF Conmitt ee.
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EXPRESSI ON OF SUPPORT BY NMANUFACTURERS

The foll owi ng nenber conpanies of the SFF Committee voted in favor of
this industry specification.
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The user's attention is called to the possibility that inplementation to this
Speci fication 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. The
pat ent hol der has filed a statenent of willingness to grant alicense under these
rights on reasonabl e and non-discrininatory terns and conditions to applicants
desiring to obtain such a license
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For ewor d

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

When 2 1/2" diameter disk drives were introduced, there was no commonality on
ext ernal dinmensions e.g. physical size, mounting |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 packaging. The result was wi de diversity, and inconpatibility.

The probl ens faced by i ntegrators, device suppliers, and conmponent suppliers |ed
to the formati on of the SFF Conmittee as an i ndustry ad hoc group to address the
mar ket i ng and engi neering 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 Connittee faced nore probl ens t han t he
physi cal 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 becanme 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 whi ch have agreed to support a specification are identified in
the first pages of each SFF Specification. I ndustry consensus i s 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 naking the
docunent ati on on conpeting proposals available, an integrator can exam ne the
alternatives avail abl e and sel ect the product that is felt to be nost suitable.

SFF Conmittee meetings are held during T10 weeks (see www. t10. org), and Specific
Subj ect Worki ng Groups are held at the conveni ence of the participants. Materi al
presented at SFF Conmittee neetings becones 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

I ndustries Association), ANSI (Anerican National Standards Institute) and | EC
(I'nternational Electrotechnical Comm ssion).

If you are interested in participating or wish to followthe activities of the
SFF Comittee, the signup for nmenbership and/or docunentation can be found at:
www. sffcommittee. confie/join. htm

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

If you wi sh to know nore about the SFF Conmittee, 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 shoul d
be sent to the SFF Conmittee, 14426 Bl ack Wal nut C, Saratoga, CA 95070
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SFF Committee --
Shi el ded Hi gh Speed Serial Miltilane Copper Connector

1. Scope

This specification defines the term nology and physical requirenents for
shi el ded four |ane and twel ve | ane copper connections and conpl ete connectors.

Such connectors are suitable for use in multi signal pair, high speed I/O
applications in systems where physical space is linmted and signal integrity is
required.

1.1 Description of C auses

Clause 1 contains the Scope and Purpose.

Clause 2 contains Referenced and Rel ated Standards and SFF Specifications.
Clause 3 contains the General Description

Cl ause 4 contains the Definitions and Conventions

Clause 5 contains Electrical cable plant and connector specifications

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 foll owi ng docunents are relevant to this Specification
- SFF-8410 Hi gh Speed Serial Testing for Copper Links

2.2 SFF Specifications

There are several projects active within the SFF Conmittee. The conplete |ist
of specifications which have been conpleted or are still being worked on are
listed in the specification at ftp://ftp. seagate. conf sff/SFF-8000. TXT

2.3 Sources

Those who join the SFF Committee as an Cbserver or Menber receive electronic
copi es of the mnutes and SFF specifications

(http://ww. sffcomittee.comie/join.htm).

Copi es of ANSI standards may be purchased fromthe InterNational Cormittee for
I nformati on Technol ogy Standards (http://tinyurl.confc4dpsg).

Copi es of SFF, T10 (SCSl), T11 (Fi bre Channel) and T13 (ATA) standards and
standards still in devel opment are avail able on the HPE version of CD Access
(http://tinyurl.conif 85fts).

3. Ceneral Description

Thi s specification defines the term nol ogy and physical requirenents for duplex
shi el ded four |ane and twel ve | ane copper connections and conpl ete connectors.
The perfornmance requirenents on cabl e assenblies that use the SFF-8470 connect or
system vary by application and are not specified in this docunent.

The description of a connector in this docunment does not assure that the specific
component is actually avail able from connector suppliers. If such a connector
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is supplied it nmust conply with this specification to achieve interoperability
bet ween suppliers.

These connectors are used in multi-signal pair, high speed I/ O applications for
systens where physical space is limted and signal integrity is required. The
hi gh speed differential signal connector provides a cost effective alternative
to the short length optical cables used in sw tches, hubs, servers and disk
storage array applications.

- The Four Lane interface with latch allows up to 3 1/O ports on a PCl card
- The Four Lane interface with jack screwallows upto 2 1/Oports on a PCl card
- The Twel ve Lane interface allows for 2 I/O ports on a PCl card

Connector retention is via latch or jack screws. The mating sides are the sane
for all connector versions of the same gender. The termi nation side of the
connector is based on SMI designs for the board nount and cabl e nmount.

The Hi gh Speed serial nultilane copper connector is designed for operating
speeds up to 5.0~10.0 Ghaud per line in a 100 Chmdi fferential environnent.

H gher speeds are al so possible. The SFF-8470 connector system has a
differential inpedance of 100 +/-5 ohnms. This requirenment is simlar to the

i npedance specifications for high quality 100 ohm bal anced bul k cable. This
mat chi ng all ows the connector to appear as a extension of the bulk cable and to
be used multiple tines in the sane |ink.

The shield connector mating interface provides an EM -ti ght (El ectro-Mgnetic
Interference) seal. The design mininizes crosstalk (less than 4%, m nimm
transm ssion |line inpedance di scontinuity across the connector, and nanagenent
of EM (caused by the connector or its mating interface).

The transnission |ine inpedance of the connector itself (not including the
termnation interface to the wire or board) natches the electrical media within
the tol erances allowed for the media. This connection scheme may be used in
multiple places within a cabling scheme, and is optim zed for a 100 ohm

envi ronnent .

The design is physically robust e.g. no pins to bend and the snall size suits
applications across a wide variety of applications, fromnotebooks to high end
servers.

Thi s docurment specifies the requirenents on the mating and term nati on side of
t he connector to enabl e functional nmultiple sourcing of the conpl ete connectors.
The construction of the connectors between nmating and term nati on sides are not
specified by this docunment. The connectors specified are fully shielded at the
mating interface with provisions for the backshell to connector interfaces. 10G
Fi ber Channel, 10G Ethernet, and Infini Band presently incorporate requirenents
on the characteristic i npedance and ability totransmt up to 5.0~10. 0 Goaud per
copper |ine.

The hi gh-speed el ectrical performance requirenments for the connector and its

el ectrical nei ghbourhood are specifiedin SFF-8410, which i s hereby incorporated
by reference into this docunent.
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4, Definitions and Conventions
4.1 Definitions

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

Board Term nati on Technol ogi es: Surface nount single row, surface nount dual
row, through hole, hybrid, straddle nount, pressfit.

Cable Termination: The attachnment of wires to the ternmination side of a
connector. Schemes comonly used in the industry are IDC (Insulation

Di spl acenent Contact), IDT (lInsulation Displacenment Term nation), wire slots,
sol der, weld, crinp, braise, etc.

Contact mating sequence: Order of electrical contact during mating/unmating
process. Oher ternms sometinmes used to describe this feature are: contact
sequenci ng, contact positioning, nake first/break |ast, EMB (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 nate upon mating. This gender is frequently, but not always,
associ ated with the common term nol ogy “receptacle”. Oher ternms conmonly used
are “femal e” and “socket connector”. The term“fixed” is adopted fromElA
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. 1In this
specification “fixed” is specifically used to describe the mating side gender
illustrated in Figure 2.

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

associated with the comon term nol ogy “plug”. Oher terns comonly used are
“mal e” and “pin connector”. The term*“free” is adopted fromElIA standard
term nol ogy as the gender that nost commonly exists on the free end of a
connection, for exanple, on the cable side. |In this specification “free” is
specifically used to describe the mating 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 nechanical and shiel ding
continuity between the connector and the cable nmedia. Qher terns sonetines
there is a conflict between text and tables on a feature described as optional,
the tabl e shall be accepted as being correct.

Reserved: Where this termis used for defining the signal on a connector pin
its actual function is set aside for future standardization. It is not avail-
abl e for vendor specific use. Wiere this termis used for bits, bytes, fields
and code val ues; the bits, bytes, fields and code val ues are set aside for
future standardi zation. The default val ue shall be zero. The originator is
required to define a Reserved field or bit as zero, but the receiver shoul d not
check Reserved fields or bits for zero.

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 tech-
nol ogy where the mating direction is perpendicular to the plane of the printed
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circuit board

Surface nount: A connector design and a printed circuit board design style
where the connector term nation 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 mating side that is
used for permanently attaching conductors to the connector. Due to pin nunber-
ing differences between mating side genders the termination side shall always
be specified in conjunction with a mating side of a specific gender. O her
terns commonly used in the industry are: back end, non-mating side, footprint,
pc board side, and post side

Through hol e: A connector design and a printed circuit board design styl e where
the connector ternmination points penetrates the printed circuit board and are
subsequently soldered to the printed circuit board.

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

4.2 Conventions

The American convention of nunbering is used i.e., the thousands and hi gher
mul tiples are separated by a conma and a period is used as the decimal point.
This is equivalent to the SO 1EC convention of a space and conma.

Aneri can: | SO
0.6 0,6
1, 000 1 000

5 Electrical cable assenbly plant and connector specifications

5.1 Shielding

Cabl e assenblies shall have a transfer inpedance through the shield(s) of |ess
than 100 nohmi m from DC t hrough 3. 1875 Gbaud/ 2 equi val ent frequency and shal
nmeet the common node power transfer, requirenents specifiedin SFF-8410 over the
sanme frequency range.

Cabl e shiel d(s) on inter-encl osure cabl es shall be grounded t hrough t he bul khead
connector shell(s) on both ends.

5.2 Bulk Cable interoperability

Al'l styles of balanced bulk cables are interoperable; i.e., electrically
conmpatible with mnor inpact on TxRx Connection-length capability when

i nterm xed. The unbal anced (coaxial) cables are al so interoperable.
Interoperability inplies that the transmitter and receiver level and timng
specifications are preserved, with the trade-off being distance capability in
an interm xed system Any electrically conpatible, interoperable unbal anced or
bal anced cabl es may be used to achieve goals of |onger distance, higher data
rate, or lower cost as desired in the systeminplenentation, if they are
connector, inpedance, and propagati on node conpati bl e.

When bul k cable types are mixed, it is the responsibility
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of the inplenenter to validate that the | engths of cable used do not distort the

signal .

At transmi ssion rates of 3125,0 Moaud or greater, particular attention nust be
given to the transition between cable segnents. No nore than four connection
poi nts shoul d be present fromthe transnmitter to the receiver

5.3 Connector descriptions

5.3.1 Ratings

The ratings of this connector are shown in the Table 1.

5.3.2 Mounting Method

Table 1 — Connector ratings

Items

Specifications

1) Current rating

0.5A /contact

2) Voltage rating

30V AC/contact

3) Temperature

-20~+85 degree C

4) Humidity

80% RH max.

Recommended PCB for fixed genders (Receptacles) are shown as Table 2.

Table 2 — Suitable PCB

Board thickness

Recommended Characteristic impedance

Receptacle mounting board

1.6mm, 2.4mm, 4.0mm

Differential impedance;100 ohms

5.3.3 Initial Perfornmance
5.3.3.1 Electrical characteristics
| This connector system not including cable, shall meet the perfornmance

requi renents shown in Table 3,

characteristics.

these requirenents show el ectri cal
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Table 3 — Electrical characteristics
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Iltems

Test Conditions

Specifications

1) Low level Contact resistance
with conductor resistance -
Initial

EIA -364-23
20 mV DC, 10 mA

80m ohms maximum

2) Insulation resistance

100V DC

10% M ohms minimum
Between adjacent contacts

3) Dielectric withstanding
voltage

300V/min. DC for 1 minute

No defect between adjacent
contacts

4) Differential impedance
(Connector area)

EIA 364-108

Rise time:70ps (20-80%)Includes-
connector cable to connector interface
and board termination pads and vias)

90~110 ohms (distribution)
100+/-5 ohms (distribution of
average value)

5) Within pair skew

EIA 364-103

5ps maximum (By design)

6) Near end crosstalk

SFF 8410

Rise time:70ps (20~80%)

Rise Time measurement point: at the
connector. Use test fixture for calibration
of rise time as shown in Figure 1.

4% maximum measured differen-
tially with all adjacent neighbor
pairs driven at 70ps (20~80%)rise
time.

7) Insertion Loss

EIA-364-101

Measure the return loss of the test fixture
with open end for calibration as shown in
Figure 2. Measure the return loss of the
connector system with test fixtures with
open end as shown in Figure 3. Divide the
connector with test fixtures return loss by
the fixture return loss=1/2 of the divided
return loss from above.
Recommendation:4-port Network A
nalyzer

1.0 dB maximum
(Frequencies up to 1.6 GHz)

"
i
7
5 500
=
=
E o
=
o
[
=

S042

S040

SMI1INSTRUMENT

Figure 1 — Near end crosstalk Test Fixture

Shielded High Speed Serial Mul

tilane Copper Connector
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TP1

TEST FIXTURE |

4-port =082
Network

W
Analyzer| 500 i Open
end

Figure 2 — Return Loss Test Fixture with open end for calibration

TP1

TEST FIXTURE |
50

4-port =00
Hetwork
Analyzer| 5040

|

Figure 3 — Return Loss Test Fixture with connector

5.3.3.2 Mechani cal perfornmance

| This connector system not including cable, shall nmeet the performance
requi renents shown in Table 4 and Tabl e 5, these requirenents show nmechani cal
characteristics.

Table 4 — Mechanical performance

Items Test Conditions Specifications
1) Durability EIA-364-23 250 cycles

Measurement speed;10mm per minute | See Table 5

2) Insertion force :
maximum

Measurement speed;10mm per minute | See Table 5

3) Withdrawal Force .
maximum

5.3.4 Environnental performance
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Table 5 — Insertion and withdrawal force

Items 4X 12X
Insertion Force (N maximum) 55.5 73.0
Withdrawal Force (N maximum) 49.0 59.0

| Table 6 lists the mininumtest criteria for this connector system It is
recommended that the appropriate test groups specified in ElA- 364-1000.01 be
used for qualification testing.
Table 6 — Environmental check item content

Test Items Test Conditions Specifications
1) Durability EIA-364-23 250 cycles
3) Thermal shock EIA-364-32C, condition | -55~+85 degree C
4) Temperature life EIA-364-17B, method A
| Cycle the connector system between 15+/-3

degree C and 85+/-3 degree, as measured on
the part. Ramps should be a minimum of 2
degree C per minute, and dwell times should
insure that the contacts reach the
temperature extremes (a minimum of 5
minutes). Humidity is not controlled. Perform
10 such cycles.

5) Thermal disturbance

6) Cyclictemperature & | E|A-364-31B
humidity

7) Mixed flowing gas EIA 364-65, Class IIA option 2 Exposure time:7days

| NOTE - The qualification test, in accordance with EIA-364-1000.01, should be using following conditions.
NOTE — 50 mating cycles preconditioning.
NOTE — Unmated exposure, option 2 mixed flowing gas exposure.
NOTE — Five year product life.
NOTE - Field operating temperature range up to 60 degree C.
NOTE - In Table 6, detailed test conditions within process of each test groups of EIA-364-1000.01 are shown.

5.3.5 Environnmental performance (After test)
| This connector system not including cable, should satisfy the mninmm
performance indicated in the Table 7

Table 7 — Environmental Performance (After Test)

NOTE — On the Table 7, items with “Y” should be measured / observed. Items with “N” should not be required
measurement or observation.

| 5.4 Contact assignnent and keying

5.4.1 Free gender (Plug)

A free gender (plug) with latches is shown in Figure 4. The upper one has
keys/ sl ots. The | ower one has no key sl ot. A w thout-key-slot free gender (plug)
has no intermatability with any fi xed gender (receptacle) that have keys. Afree

Shielded High Speed Serial Multilane Copper Connector Page 11
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Insertion - Dielectric
. Contact Insulation . - Appearance
Items withdrawal - . withstanding
resistance resistance check
force voltage
Resistance Same as initial
Condition Satisfy Table 5. change should 1OQ M ohms There should There should be
be 20 m ohms minimum. no defect.
. be no defect.
maximum.
1) Durability Y Y N N Y
2) Vibration N Y N N Y
3) Thermal v v v v v
shock
4_1) Temperature v v N N v
life
5_) Thermal v v N N v
disturbance
6) Cyclic
temperature & N Y Y Y Y
humidity
7) Mixed flowing N v N N v
gas

gender (plug) with jack screws is shown in Figure 5. The upper one has
keys/ sl ots. The | ower one has no key slot. A wi thout-key-slot free gender (plug)
has no intermatability with any fixed genders (receptacles) that have keys.
Standard cabl e assenblies shall have free genders (plugs) at both ends of the
cable. The cable connector shall be the free gender (plug) while the bul khead
connector shall be the fixed gender (receptacle).

The free gender (plug) shall be nounted on the cable. The free gender (plug)
contact nunbering is shown in Figure 9.

Mechani cal details of free gender (plug) are referred in Table 10.

Al ternative nmethods of |atching my be used other than a | anyard.

5.4.2 Fixed gender (Receptacle)

A fixed gender (receptacle) with latches is shown in Figure 4. A fixed gender
(receptacle) with jack screws is shown in Figure 5. The fi xed gender (receptacle)
contact nunbering is shown in Figure 9. Mechanical details of the fixed gender
(receptacle) are referred in Table 10.
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L gl

With keys/slots

With keys

_ ) Without key dlot
Without key or without key slot

Fixed gender (receptacle) with latches Free gender (plug) with latches

| Figure 4 — General View of Latch Fixed Gender (Plug)
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PRy

With keys/slots

Without key or without key slot
Without key slot

Fixed gender (receptacle) with jack screws Free gender (plug) with jack screws

| Figure 5 — General View of Jack Screw Fixed Gender (Receptacle)
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5. 4.3 Keyi ng(Between Latch and Jack screw)
Keying is given by back shell design to prevent intermatability between |atch
and jack screw as shown in Figure 6.

Figure 6 — No Matability between Latch and Jackscrew
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5.4.4 Keying (Latch type)
| Exanpl es of Latch type key assignments are shown in Figure 7 and Table 8.

3 2
[ I Ry - | I S

! /M J

b 5

Fixed gender (Receptacle)

Published

2

I 4
[' [ — 7

5

Free gender (Plug)

Figure 7 — Key assighment (Latch type)

4

B

Table 8 — Key assignment (Latch type)

SFF-8470 Rev 3.3

No. Inserted keys (Receptacle) Inserted Keys (Plug) Note
None None No polarization
4,5 1,2,3,6
None All (No slot)

5.4.5 Keying (Jack Screw type)

| Exanpl es of Jack Screw type key assignnments are shown in Figure 8 and Table 9.

Fixed gender (Receptacle)

Free gender (Plug)

Figure 8 — Key assignment (Jack Screw type)

Table 9 — Key assighment (Jack Screw type)

No. Inserted keys (Socket) Inserted Keys (Plug) Note

1 None None No polarization

2 13,7 2,456

3 1,4,6 2,357

4 2,45 1,3,6,7

5 2,6,7 1,345

6 3,5,6 1,2,4,7

7 None All (No Slot)

Shielded High Speed Serial Multilane Copper Connector
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5.5 Di nmensi onal requirenents

5.5.1 Conpl ete options
The conplete options listed in this section are supported in this docunent.
The free gender (plug) and the fixed gender (receptacle) options are listed in
t he Tabl e 10.

Table 10 — Connector Options

: Contact " Termination | Panel cutout/
Connector type Chapter Overview Number Outline side Assembly
Latch Plug 5.6.1 Figure 4 Figure 9 Figure 9 NA NA
(Without Key Slot)
Latch Plug 5.6.2 Figure 4 Figure 9 Figure 10 NA NA
(With key Slots/WIthout Key)
Latch Plug 5.6.3 Figure 4 Figure 9 Figure 11 NA NA
(With Keys/slots)
Free
Jack Screw Plug 5.7.1 Figure 5 Figure 9 Figure 12 NA NA
(Without key slot)
Jack Screw Plug 5.7.2 Figure 5 Figure 9 Figure 13 NA NA
(With key Slots/WIthout Keys)
Jack Screw Plug 5.7.3 Figure 5 Figure 9 Figure 14 NA NA
(With keys/slots)
Latch Receptacle 5.8.1 Figure 4 Figure 9 Figure 15 Figure 17 Figure 20
(Without Key)
Latch Receptacle 5.8.2 Figure 4 Figure 9 Figure 16 Figure 17 Figure 20
(With Keys)
Latch Receptacle 5.8.4 Figure 4 Figure 9 Figure 18 Figure 19 Figure 20
(With free positioning posts)
Latch Receptacle 5.8.4 Figure 4 Figure 9 Figure 18 Figure 19 Figure 20
(With force fitting positioning posts)
Fixed
Jack Screw Receptacle 59.1 Figure 5 Figure 9 Figure 21 Figure 23 Figure 26
(Without Key)
Jack Screw Receptacle 5.9.2 Figure 5 Figure 9 Figure 22 Figure 23 Figure 26
(With Keys)
Jack Screw Receptacle 5.94 Figure 5 Figure 9 Figure 24 Figure 25 Figure 26
(With free positioning posts)
Jack Screw Receptacle 5.9.4 Figure 5 Figure 9 Figure 24 Figure 25 Figure 26
(With force fitting positioning posts)

5.6 Latch Plug D nensional requirements

Shielded High Speed Serial Multilane Copper Connector Page 17



5.6.1 Latch Plug (Wt hout

Key Sl ot)

Reference)

71 9(Recammended)
(72, Max,

49{Recommended)

T Ind 4

. Reference)

{56, SMax
d
O

Published

0.4

SFF-8470 Rev 3.3

(Signal contact widih)
0.4

[Ground contact width?

10° 19°
3.3 T P!
13540, 02} [ Pot0.02
|- 32 ol
-|% X e )
. . | [relles)
- i = |/ —
—_ \— q;r'\.r'au-:r'ur*ﬁ’ ﬁ—— — /HE
/— - —H L
~] - ]
|.540.05 | DetaiIA
[1. 5xtm-11140.05 | X Y
Signal cantact prich (P
L 5xtn-10-0,75140.05
Ground contact pitch L (P4)
4.540.05 P540 .05
125 Moy, P& Max
NOTE - Alternative methods of latching may be used other than a lanyard.
NOTE — Each dimension is indicated in Table 11
| Figure 9 — Latch Plug dimensions (Without key slot)
Table 11 — Dimension Table of Latch Plug (Without Key Slot)
TYPE m n P1 P2 P3 P4 P5 P6 P10
4X 1~-8 1~9 13.85 11.85 10.5 12.0 15.0 17.75 14.4*
12X 1~24 1~25 37.85 | 35.85 34.5 36.0 39.0 41.75 21.0*

NOTE - * Recommendation:14.4mm(TYP), Reference: 16.0mm maximum.

NOTE - *Recommendation:21.0mm(TYP), Reference: 22.0mm maximum.

Shielded High Speed Serial Multilane Copper Connector

Page 18



Published SFF-8470 Rev 3.3

R E
5540 | " .
[ =
+ = 3
EEEEN g it
; = : =
Signal Pair
7 | | 85 Min M Ground/Power
gection £-X Section Y-
0. 7£0 2 0 T£0 2

G.4 Min,

Section B-B (Reference)

| Figure 9-Latch Plug Dimensions (Without Key Slot)

Shielded High Speed Serial Multilane Copper Connector Page 19



Published SFF-8470 Rev 3.3

5.6.2 Latch Plug (Wth Key Slots/Wthout Key)

g < r

o4

(Signal centact widih)
.4

[Ground contoct width?

Reference)

11 9(Recammended)
(72, THax.,

491 Recommended)

Reference)

(56 SMax.

0°
3359 T = ppg!
13540, 02} / Pe0. 02
=\~ zog f%
s IR :
| e e | 0| y ~'\—._1
- e
| 540,05
U 5 tm- 1) 14£0.05 | .
Signal contoct pitch (pz) Y
(L5 (n-10-0.7514£0.05
Ground contact pitch L (F4)
4.5+£0.05 P5t0.05
7.25 Mox. P& Max.

NOTE — Alternative methods of latching may be used other than a lanyard.
NOTE - Each dimension is indicated in Table 12.
Figure 10 — Latch Plug Dimensions (With Key Slots/Without Key)

Table 12 — Dimension Table of Latch Plug (With Key Slots/WIthout Key)

TYPE m n P1 P2 P3 P4 P5 P6 P10
4X 1-8 1~9 13.85 | 11.85 10.5 12.0 15.0 17.75 14.4*
12X 1~24 1~-25 | 37.85 | 35.85 34.5 36.0 39.0 41.75 21.0**

NOTE - * Recommendation:14.4mm(TYP), Reference: 16.0mm maximum.

NOTE - ** Recommendation: 21.0mm(TYP), Reference: 22.0mm maximum.
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6.JEG. 15
5.9£0. |

/ji

210,05
| . 2714+0.05

-2 I .%B\: _ \\i}__ _
Signal Pair \ (\)Q‘
— SN
| | B85 Min. Ground/Power
Sectionp X-X
Section Y-V
0. 7£0.2 0,402

-
oo

G.4 Min.

é/ _,,_ _—_ _——_ _—_ _.__ _—___ _,-_ _~—-_ _JWJ

Section B-B (Reference)

Figure 10-Latch Plug Dimensions (With Key Slots/Without Key)
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5.6.3 Latch Plug (Wth Keys/ Sl ots)
P940.05(Key) b 1015
PI40.05(key) 9. 9£0. | N
340,05 | =
|2 Min.(Key slot) AL
[
_ T
) Signal Pair
= Q& Kev
= | . 5x0.05
= P8E0.05(Key) .85 Min.
= .
Sectjon X-X
0.1+8.2 0. 7402
ME
AR N e
- ASHABHBA PH P PP PR ety N
Section B-B (Reference]
NOTE — Each dimension is indicated in Table 13.
| Figure 11 — Latch Plug Dimensions (With Keys/Slots)
Table 13 — Dimension Table of Latch Plug (With Keys/Slots)
TYPE m n P7 P8 P9
4X 1~-8 1~9 7.5 9.0 10.5
12X 1~24 1~25 315 33.0 34.5
1 The key slot of latch plug should not hold or mate with the key of jack screw plug.
2 The key of latch plug should not be able to be held or mated with the slot of jack screw plug.
Shielded High Speed Serial Multilane Copper Connector Page 22




5.7 Jack Screw Pl ug Di nensional

Published

requi renents

5.7.1 Jack Screw Plug (Wthout Key Slot)

54.5 (Recommendsd)
(69,5 Max, Reference)

SFF-8470 Rev 3.3

ound contact width)

il

Stgnal contact width)

ek P?
2|z P3
EE _ P4 Max.
b= Detail A p5Re
| PEt0. 04
|
| (Fl71
|0 g°
4,65 Ma, T“‘”‘\‘\ﬂ PLbs.
B.75 P2 4. i i
. B Depih 2.5 Wiv, Mating face detail
4,35 Max, P4 Max
3,35 ] pai
13540.02] [} Peto.0d
S B f‘ )( B zgi
;:. = m o0 Ln
Y= N "“‘“-—-MH T : i T A
o]\ ennns u%?f__ iy TSP 4
a1 me _
T _/_/ L J
Detail A ) b5
P11
T 5xin-11-0.7514E0.05
Greund contacd pifch
P Aedim- 110,05
Signel centued pitch!
(PI1)
NOTE — Each dimension is indicated in Table 14.
| Figure 12 —Jack Screw Plug Dimensions (Without Key Slot)
Table 14 — Dimension Table of Jack Screw Plug (Without Key Slot)
TYPE m n P1 P2 P3 P4 P5 P6 P7 P10 | P11 P12
4X 1~8 1~9 | 2015 | 17.25 | 171 | 14.85 | 1385 | 11.85 | 14.4* | 105 | 120 23.7
12X 1~24 1~25 | 44.15 | 4125 | 411 | 38.85 | 37.85 | 35.85 | 21.0* | 345 | 36.0 417
NOTE - * Recommendation:14.4mm(TYP), Reference: 16.0mm maximum.
NOTE - *Recommendation:21.0mm(TYP), Reference: 22.0mm maximum.
Page 23
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6.1£0.15

5,940, | ~

L s

? A
et

2.05Min.
Section ¥-Y

SFF-8470 Rev 3.3

== M

T
|
i

-

[
=
!
5]
i
=
=
i
I

section B-B

| Figure 12-Jack Screw Plug Dimensions (Without Key Slot)

Shielded High Speed Serial Multilane Copper Connector
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5.7.2 Jack Screw Plug (Wth Key Slot/Wthout Key)

Mating face detail

0.4
(Ground contact widihl
Lo 0.4
-z LSignal contact widin)
MECE Fe
FERE 23
£ P4 Max.
I P52
= Detall & pet0. 04
o —
(P23
(o° 1o°
965 Mox. T | T bl Mex. 5oy
NE k\ ff b iDepth 2.5 Min. )
4.35 Mox. Pd May.
5.350] Fam
350 02] [ /I Tr6to.07
B B A<
= / X 3=
f‘;Z fo. g 1l B =

|

)7 1 A T L
Q [\ i D%\i - 1

PT TYP

}FL
| | 1
Detail A b 245

(PLO)

(1. 5xln-13-0.75140.05%
Ground contact pitch
{1, 5elm- 111008

Jigral contacd pidcn)iP I

NOTE — Each dimension is indicated in Table 15.

| Figure 13 — Jack Screw Plug Dimensions (With Key Slots/Without Key)

Table 15 — Dimension Table of Jack Screw Plug (With Key Slots/Without Key)

TYPE m n P1 P2 P3 P4 P5 P6 P7 P10 | P11 P12
4X 1~8 1~9 2015 | 17.25 | 17.1 | 1485 | 1385 | 11.85 | 14.4* | 105 | 120 23.7
12X 1~24 1~25 | 44.15 | 41.25 | 41.1 | 3885 | 37.85 | 35.85 | 21.0* | 345 | 36.0 47.7
NOTE - * Recommendation:14.4mm(TYP), Reference: 16.0mm maximum.
NOTE - *Recommendation:21.0mm(TYP), Reference: 22.0mm maximum.
Shielded High Speed Serial Multilane Copper Connector Page 25
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E. 10,15
5,940 | =
A S
AN
| 2.05 Min.

Section X-X

LS A I s B e

[

AR EAaA=E=210M7"nnnl

Section B-B (Reference)

Figure 13- Jack Screw Plug Dimensions (With Key Slots/Without Key)
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5.7.3 Jack Screw Plug (Wth Keys/ Sl ots)

3.7540.05

P14 +0.05

P15+0.05

0. 75x0.05

[T Win.

(Key slot]

1.7 Min.

L

eyl {Reference)

(Key slat)

Published

SFF-8470 Rev 3.3

P16 £0.05

P1740.05

6. 7£0. 15
5. 90, | Lo
L ¥
\‘ -
[
2.05 Min

| -5

I
il

15

Ll ]

-1 1 |

Section B-B (Reference)

NOTE — Each dimension is indicated in Table 16.

Figure 14 — Jack Screw Plug Dimensions (With Keys/Slots)

Table 16 — Dimension Table of Jack Screw Plug (With Keys/Slots)

TYPE m n P14 P15 P16 P17 P18
4X 1-8 1~-9 9.75 6.75 5.25 8.25 2.25
12X 1~24 1~25 33.75 | 30.75 | 17.25 | 20.25 | 14.25

1 The key slot of jack screw plug should not hold or mate with the key of latch plug.

2 The key of jack screw plug should not be able to be inserted into the slot of latch plug.

Shielded High Speed Serial Multilane Copper Connector
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5.8 Latch Receptacl e D nmensional requirenents
5.8.1 latch Receptacle (Wthout Key)

Mlasoell
107 10°

m

J1 Mo, f//_%‘\?r% Mo .
o [ 52755
130,02 ) [ 11394002 Detail A
Y \\ = 0.5 Mox.
X I H
= = i = T — l;: -
L Fer R, — - r—
oo ﬂnﬂnﬂnﬂnﬂnﬂ:!,:’ﬁ‘ Iaﬁ . = =
o @ Lhﬁhﬂih:;_i&ﬂ 3 e
g_@;_?.:? rs:Z@Q—’.
y X Defail B
L 1. 5xlm-101£0.05
(J4] Signal contact piteh
Pl o5xtn-10-0.7514&0.05
(J5) Ground contact piteh
JI£0.05 4. 6+0.05

4.45
NOTE — Each dimension is indicated in Table 17.

Figure 15 — Latch Receptacle Dimensions (Without Key)

Table 17 — Dimension Table of Latch Receptacle (Without Key)

TYPE m n J1 J2 J3 J4 J5 J6 J7
4X 1-8 1~9 17.75 | 13.775 | 11.89 10.5 12.0 | 16.45 151
12X 1~24 1~25 | 41.75 | 37.775 | 35.89 345 | 36.0 | 40.45 39.1
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UI_:
=ERl Bl i
— _H]
Lotk plate Detail B
tAppend)
Detail A . I540D. 15
4.95£0. 1%
Lock plute
tAppend? -
.8 =
L=
- I L I_ |0 5|TYP Section D-D
0 1540 01 L 1oko.0l” YT
- > 0.05]A
[E10.051x0 ] RAINHEC] i

6.45 May
s

/ L§
Signal Pair t_J Hi

5 Min,
Sec¢tion X-X

B
===
v

Ground/ Power —
Section Y-

Dimensions with “#7 are reference.
5.0440. | B
N (7 7
= ' B i %
%

| Figure 15-Latch Receptacle Dimensions (Without Key)
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5.8.2 latch Receptacle (Wth Keys)

JI540.05(Key)
JI34H0.05(Key)

Key 0.940.05(Key) =

P = = P ™ =

540, 05(Key)
| 1420 05(Key)

NOTE - Each dimension is indicated in Table 18.

| Figure 16 — Latch Receptacle Dimensions (With Keys)

Table 18 — Dimension Table of Latch Receptacle (With Keys)

TYPE m n J13 J14 J15
4X 1-8 1~9 7.5 9.0 10.5
12X 1~24 | 1~-25 315 33.0 | 345

1 The key slot of latch receptacle should not hold or mate with the key of jack screw receptacle.
2 The key of latch receptacle should not be able to be held or mated with the slot of jack screw receptacle.
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5.8.3 latch Receptacle Term nation Side
18 5.5
Glnd J60,05 4.4540.05
T
Connecdor meunting areq 0.15 | Detail E
2-B72 . 240,05 =
(P.T.H.}
4 Y
h_ A f—
Edge of P.C.B. /] [ ZlE=
H H | | o = | =
. | . [ .|
(mx2) b b ~l=|H
Simez N 1.2 u =
Stme2- 19

Recommended P.C.B. dimensicn

0,250
0.25'% % & [0 0543
40,05 A 0.5
GO1Y
= I / 502)
= L5y
Detail F

NOTE - 1 Each dimension is indicated in Table 19.
NOTE - 2 These dimensions are common to both of with and without key type.

Shielded High Speed Serial Multilane Copper Connector

| Figure 17 — Latch Receptacle Termination (PCB) Dimensions (Recommendation)
| Table 19 — Dimension Table of Latch Receptacle Termination (PCB)
TYPE m n J6 J8 T1
4X 1~-8 1~9 16.45 21.5 12.75
12X 1~24 1~25 40.45 455 36.75
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5.8.4 latch Receptacle (Wth positioning Posts)

Dedail F

00 0 0

B
Qﬁﬁ

808 8 810 W {8
I ey

J9

i
I

s

J10

ju
3.2

Detail G

| 075 (Reference)

—

—s

2-1.88

Force fitting positioning post (Reference)
Detail &

NOTE — 1 Each dimension is indicated in Table 20.

Free positioning post (Reference}
Letail §

SFF-8470 Rev 3.3

0.5|TYP

0.1540.01%
(& [0.05[4® ]

0.15+0.01%

0. 05[® |

Dimensions with “+” are reference.

.8

Detail

szrye. rer. (Optional) L

Solder Post

Free positioning post with diamond shape (Reference)

NOTE - 2 These dimensions are common to both of with and without key type.

| Figure 18 — Latch Receptacle (With Positioning Posts) Dimensions

{(X2) or {X4) (Optional}
Optional (Four Solder Post Type )

Table 20 — Dimension Table of Latch Receptacle (With Positioning Posts)

TYPE m n J9 J10
4X 1~-8 1~-9 145 17.7
12X 1~24 1~25 38.5 41.7

Shielded High Speed Serial Multilane Copper Connector
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5.8.5 latch Receptacle (Wth positioning Posts) Term nation Side

JI 8.25
JI040.05 3.240.05
J8+0.05
Gin) T2 )
‘ 0.5 Detail J
Connector mounting area : —
7 24005
Option (Four Solder Post Type, P.T.H.) f,;{——n—__ﬁ_ﬁ__% -
G2, 240,05 N gel=
(P.T.H.Y [N — Sg
HH HH IR - ~
Detail H %) 7 -
Edge of PM /| " S.5=1
Simx?) L E:E;
Simx?-1) I I
Recommended P.C.B. dimensian
2 60 05 0.305£0.025
(T.H.) | SACHHESY
T UU 0.305+0.025 601
- IILE]
s *—u H | S(1)
o=l Detail H Jff; HHHﬁ
L] - [aN]
| Ul e
_ @etB T H.Y
@8
(T.H. 3 ’—‘U 5 .25
Detail H (Reference, o
for Diamond shape positioning post) ’ .
Jatai

NOTE — 1. Each dimension is indicated in Table 21.

NOTE - 2. These dimensions are common to both of with and without key type.

Figure 19 — Latch Receptacle (With Positioning Posts) Termination (PCB) Dimensions
(Recommendation)

Table 21 — Dimension Table of Latch Receptacle (With Positioning Posts) Termination (PCB)

TYPE m n J9 J10 J11 T2
4X 1-8 1~-9 145 17.7 22.75 14.0
12X 1~24 1~25 38.5 41.7 46.75 38.0

Shielded High Speed Serial Multilane Copper Connector
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5.8.7 latch Receptacle Panel Cutout/Assenbly

JITE0.

J1630. |

[0.340. 1
12401
|

— | -

Panel Cutout (Recommended thickness of panel : 1 +£0.1mm

[

T

— Pane |

Panel cutout cender line

P.C.B.

(3.9
(5.9)

| . 8501

Becimmepded panel cutoud position

NOTE — 1. Each dimension is indicated in Table 22.

NOTE - 2. These dimensions are common to both of with and without key type.

| Figure 20 — Latch Receptacle Panel Cutout / Assembly Dimensions

Table 22 — Dimension Table of Latch Receptacle Panel Cutout

TYPE J16 J17
4X 19.7 22.7
12X 43.7 46.7
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5.9 Jack Screw Receptacl e D nensi onal

Published

requirements

5.9.1 Jack Screw Receptacle (Wthout Key)

E==lth

&

SFF-8470 Rev 3.3

| =L
T i
R O
] [ J
Lo’ o°
JoMax _ e 9065 Max
J2 Min. | | 7.6 Min.
J3£0.1 1 [ 16,7540,
14 Min. il I 4.55 Min.
J5:2:% | R — / 321500
sek0.02] |] ) K=— T [setow
Cetail B - Diail K
| . s
= >
IR Gl == fa=p =g ] 2 |
J S ¢ —ruj—fuj—rmi—fcl"“ } ’ ~ { J[\ u
L _ V=t | o
-2 1O\ © )
5 | =) ] =
C ]
B i i — ] 3
—r=—H 4
g I
(1. 5xtn-11-0.7540, 051
h{ Ground condfact 6. L2015
¥ (1 5xtme111L0. 05 (Center of posi)
L : 3.2
(0 Signal cendact
(Jn
‘ ‘ @Ii@l.i]@lil@ ‘
iy Dedoil €
T
il=]
61y
Gln) 5010
Sime2 1 W
Simu2-11 1172 b —
NOTE - Each dimension is indicated in Table 23.
| Figure 21 — Jack Screw Receptacle dimensions (Without Key)
Table 23 — Dimension Table of Jack Screw Receptacle (Without Key)
TYPE m n J1 J2 J3 J4 J5 J6 J10 J11 J12
4X 1~8 1~9 20.15 18.1 17.25 15.05 | 13.775 11.89 10.5 12.0 18.0
12X 1~-24 1~25 44.15 42.1 41.25 39.05 | 37.775 35.89 34.5 36.0 42.0

Shielded High Speed Serial Multilane Copper Connector
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|.3740.05

- I _ [0 .5|TYF
Detail B * 0.1540.01"
0.1540.01
7.6040.3 [&[0.05[4® |
5.8 Moy, Dimensions with "#” are reference.
- Jetail ©
6.41+0. |

-

! i 4.54£0. |

g _ﬂﬂ:iﬁz
d = e
[N
Lifective depth ol screw |3.89 Max. =
(3.8 REF) , -
Detail K K%
504401 | [
<] Signal Pair
b Min.
o Section X-¥
(A
_ sl
L)
. S
—
BN

Ground/ Power

H
Section Y-Y
| Figure 21-Jack Screw Receptacle dimensions (Without Key)
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5.9.2 Jack Screw Receptacle (Wth Keys)

JEE 0. 05
Jea0. 05
3754005
Key(Reference) 0,750,085
B R —
i | |
L r\\%ﬁ}_@p—r /J ' I
=, AndoBnAbBoRnhod =N |
( RN N M T @%'“’ -
N J—ui:unutll]ﬂd_f_l N a
. - — mj E— =TT
oS o e e P R = J
‘ | 440,05 U :
[Kev width?
426 +0.05
J2d40 05
JIEE0. 05

NOTE — Each dimension is indicated in Table 24.

| Figure 22 — Jack Screw Receptacle dimensions (With Keys)

Table 24 — Dimension Table of Jack Screw Receptacle (With Keys)

TYPE m n J22 J23 J24 J25 J26
4X 1-8 1~-9 9.75 6.75 5.25 8.25 2.25
12X 1~24 1~25 33.75 30.75 17.25 20.25 14.25

1 The key slot of jack screw receptacle should not hold or mate with the key of latch receptacle.

2 The key of jack screw receptacle should not be able to be inserted into the slot of latch receptacle.
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5.9.3 Jack Screw Receptacle Term nation Side

SFF-8470 Rev 3.3

[

Glnt J13 5.5
J1440.05 B0.05
Tl 075
Detail E
e-he. 240.058
[(P.T. H. 3 \\\\\ﬁ B
R -

Edge of P.C.H.

Conngctor mounting areq /////Zf //C;??m

Stmxd )

]

bl

=

5. 840.05
6. 7.8 15

8.7

Recommended P.C B, dimepsion
0,250 %
0253 EIrsy
4 [0.05]4® | 0.5
Ge1)
o T M.~ Si?2)
;;_’ L5
Detail E ’ .

NOTE - Each dimension is indicated in Table 25.

| Figure 23 —Jack Screw Receptacle Termination (PCB) Dimensions

(Recommendation)

Table 25 — Dimension Table of Jack Screw Receptacle Termination (PCB) Dimension

TYPE m n J13 J14 T1
4X 1-8 1~9 215 18.0 12.75
12X 1~-24 1~25 45.5 42.0 36.75

Shielded High Speed Serial Multilane Copper Connector
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5.9.4 Jack Screw Receptacle (Wth positioning Posts) Term nation Side

)

0.5 TYP

_ Detail F 0. 1540.01%
Detail 6— J15 415 [ [0 05[4® | p—4]
J1E 0.15+0. 0%
& [0.05]0® ]
7‘23 Dimensions with "*" are reference.
g i Letail F
n‘|_=j_| L
— 1 |=
|-
— -
aa il |
. T
4 Free positioning post (Reference) H
(6. 1) Detail G i /I
571YP. REF. (Optionall. ‘

L]
[es]

4-0.15 ! '
. Solder Poet \/

@ (X2) or {X4) (Optional)
I\

Optional (Four Solder Post Type )
Foree fitting positioning post (Reference}

2-1.88

Detail & pree positioning post with diamond shape (Reference)
NOTE — 1. Each dimension is indicated in Table 26.
NOTE - 2. These dimensions are common to both of with and without key type.

| Figure 24 — Jack Screw Receptacle (With Positioning Posts) Dimensions

Table 26 — Dimension Table Jack Screw Receptacle (With Positioning Posts)

TYPE m n J15 J16 J17 T2
4X 1~-8 1~-9 145 19.25 22.75 14.0
12X 1~-24 1~25 38.5 43.25 46.75 38.0
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5.9.5 Jack Screw Receptacle (Wth positioning Posts) Term nation Side

JI7 8.2%
JI6E0.05 4.7154£0.05
@2.240.05 J15£0.05
COption (Four Solder Post Type, P.T.H.) T7
Gln) \x Detail J
2.240,05 \S \/“% — _
(P.T.H.) =5 —
Detail H 3}‘&\ E_g
\_\_7 i
/ i
Connector mounting areq
Edge of P.C.B / = mg_ -
| g
e | G| T e
Simx?} ool | | & | o
Stmxz- 13 <
p—14
2. 64+0.05 0.30540.025
(T.H.) [ [0.05]:® |
0. 305£0.025 613

,5"0 15

P
19,95

&

I ! Jf __ —
N -*Uﬂuﬂh
>~\®|82*3°5 (T.H.)

@ | .8240'05
H—_HDI) W .25

Detail H (Reference,

for Diamond shape positioning post) Deldi

.82 "

2

NOTE — 1. Each dimension is indicated in Table 26.
NOTE - 2. These dimensions are common to both of with and without key type.

| Figure 25 — Jack Screw Receptacle (With Positioning Posts) Termination (PCB)
Dimensions (Recommendation)
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5.9.6 Jack Screw Receptacl e Panel

Published

Cut out / Assenbl y

panel cutout
JI1G40. 1

10,340, |
0
|

Ponel cufout cender line

Recommended thickness of panel :

[

Pane|

[0, Tmm

4,975 TYP

SFF-8470 Rev 3.3

=g | L d /I
B P.C.B
[3.91
— [5.9]
| &340, 1
Recommended ponel cudout position
NOTE — 1. Each dimension is indicated in Table 27.
NOTE - 2. These dimensions are common to both of with and without key type.
| Figure 26 — Jack Screw Receptacle Panel Cutout / Assembly Dimensions

Table 27 — Dimension Table Jack Screw Receptacle (With Positioning Posts)

TYPE m n J19 J20 J21
4X 1-8 1~-9 27.0 19.7 24.0
12X 1~-24 1~25 51.0 43.7 48.0

Shielded High Speed Serial Multilane Copper Connector
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