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EXPRESSI ON OF SUPPCRT BY MANUFACTURERS

The fol |l owi ng nmenber conpani es of the SFF Committee voted in favor of this industry
speci fication:

t bd

The foll owi ng menber conpani es of the SFF Committee voted against this industry
speci fication:

t bd

The fol |l owi ng menber conpani es of the SFF Commttee voted to abstain on this
i ndustry specification

t bd

The user's attention is called to the possibility that inplenentation 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 a claimor clains or of any patent rights in connection therewth.
Menmbers of the SFF Committee which advise that a patent exists are required to
provide a statenent of willingness to grant a |license under these rights on
reasonabl e and non-discrimnatory ternms and conditions to applicants desiring to
obtain such a license
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For eword

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

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

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

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

During the devel opnment of the formfactor definitions, other activities were
suggest ed because participants in the SFF Conmittee 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
Conmmittee becane a forumfor resolving industry issues that are either not addressed
by the standards process or need an i medi 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
requirenent to publish an SFF Specification because it is recognized that in an
emer gi ng product area, there is roomfor nmore than one approach. By making the
docunent ati on on conpeting proposal s avail able, an integrator can exam ne the
alternatives available and select the product that is felt to be nmost suitable.

SFF Conmittee neetings are held during T10 weeks (see www. t10.0rg), and Specific
Subj ect Working Groups are held at the convenience of the participants. Materia
presented at SFF Conmittee neetings beconmes public domain, and there are no
restrictions on the open nailing of material presented at commttee meetings.

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 (American National Standards Institute) and | EC (Internationa
El ectrot echni cal Conmi ssi on).

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

www. sffcomittee. conlie/join. htmn

The complete 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.conisff/SFF-8000. TXT

I f you wish 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 conme. They shoul d be
sent to the SFF Conmittee, 14426 Black Wal nut C, Saratoga, CA 95070.
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SFF Commttee --

Vari abl e Power Supply for Pluggabl e Mdul es and Hosts
1. Scope

Thi s specification defines the variable power supply controls for pluggabl e nodul es
and host .

1.1 Description of O 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

Clause 4 contains the Auxilary Mnitoring.

Clause 5 contains the SFP+ Connector Description

Clause 6 contains the QSFP+ Connector Description

Clause 7 contains the CXP Connector Description

Clause 8 contains the m ni-SAS Connector Description

2. References

2.1 Industry Docunents

The following interface standards are relevant to many SFF Specifications.
- SFF8431 SFP+

- SFF8436 (BFP+

- SFF8642 CXP
- SFF8086/ 87 mi ni - SAS

2.2 SFF Specifications

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

2.3 Sources

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

Copi es of ANSI standards may be purchased fromthe InterNational Committee for

I nformati on Technol ogy Standards (http://tinyurl.com c4psg).

2.4 Conventions

The | SO convention of nunbering is used i.e., the thousands and higher multiples are

separated by a space and a period is used as the decinmal point. This is equival ent
to the English/Amrerican 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:

Advanced groundi ng contacts: Connector contacts that make first and break |ast and
are capable of carrying power ground return currents and performng el ectrostatic
di scharge. Qher ternms sonetines used to describe these features are: grounding
pi ns, ESD contacts, grounding contacts, static drain, and pre-groundi ng contacts.

Ali gnment gui des: Connector features that preposition insulators prior to

el ectrical contact. QOher terns sonetines used to describe these features are:
gui de pins, guide posts, blind mating features, mating features, alignnent features,
and mating gui des

Board Term nation Technol ogi es: Surface nount single row, surface nount dual row,
t hrough hole, hybrid, straddle nmount, pressfit.

Cabl e Term nation: The attachnent of wires to the termination side of a connector
Schenes commonly used in the industry are IDC (Insul ation D splacement Contact), |DT
(I'nsul ation D splacenent Term nation), wire slots, solder, weld, crinp, braise, etc.

Contact mating sequence: Oder of electrical contact during mating/unnating
process. Qher terns sonetimes used to describe this feature are: contact
sequenci ng, contact positioning, nake first/break |ast, EM.B (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 mate upon mating. This gender is frequently, but not always, associated with

the comon termnol ogy “receptacle”. OQher ternms commonly used are “femal e” and
“socket connector”. The term*“fixed” is adopted fromEl 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 mate upon mating. This gender is frequently, but not always,

associ ated with the common term nology “plug”. Qher terns conmonly used are “mnal e”
and “pin connector”. The term*“free” is adopted from El A standard termni 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 nmetallic part of a connector body that directly contacts the
backshel | or other shielding material that provides nmechani cal and shiel di ng
continuity between the connector and the cable nedia. Qher terns sonetimes used to
describe this part of a cable assenbly are: housing, nosepiece, cowing, and netal
shroud.

Free Board: A connector that uses a free gender nating side and a termination side
suitable for any of the printed circuit board term nation technol ogi es

Fi xed Board: A connector that uses a fixed gender nmating side and a term nation
side suitable for any of the printed circuit board term nation technol ogi es

Hei ght: Distance fromboard surface to farthest overall connector feature

Vari abl e Power Supply for Pluggabl e Modul es and Hosts Page 5



Devel opnent *** THIS 1S NOT A FINAL DRAFT *** SFF-8660 Rev 0.3

Mating side: The side of the connector that joins and separates fromthe mating
side of a connector of opposite gender. Qher ternms commonly used in the industry
are mating interface, separable interface and mating face.

Ofset: An alignment shift fromthe center |line of the connector

Optional: This termdescribes features which are not required by the SFF
Specification. However, if any feature defined by the SFF Specification is

i mpl emented, 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 aconflict 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. 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 zati on. The default val ue 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.

Ri ght Angle: A connector design for use with printed circuit board assenbly
t echnol ogy where the mating direction is parallel to the plane of the printed
circuit board

Single row A connector design for use with surface nount printed circuit board
assenbly technol ogy where the termination side points are arranged in one |ine

Single sided termnation: A cable ternmination assenbly style and a connector design
styl e where only one side of the connector is accessible when attaching wires. This
style frequently has IDC term nation points that point in the same direction

Straddl e mount: A connector design style and a printed circuit board design style
that uses surface nount term nation points on both sides of the board. The
connector is frequently centered between the top and bottom surfaces of the 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 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 nunbering

di fferences between mating side genders the termnation side shall always be
specified in conjunction with a mating 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 termination points penetrates the printed circuit board and are
subsequently soldered to the printed circuit board.
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(HAS RETENTION RELEASE)

FREE ] FIXED

THE FIXED GENDER IS USED ON
THE DEVICE SIDE EXCEPT WHEN
USED WITH WIRE TERMINATION

FI GURE 4-1 — NMATI NG S| DE GENDER DEFI NI TI ON
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3. CGeneral Description
3.1 Variable Power Supply CONTROL

To facilitate the power/current savings of deep-subm cron CMOS processes, the

Vari abl e Power Supply specification defines nodul es that optionally support a VCC2
supply lower than 3.3V. These nodul es are intended for use in systenms enploying a
vari abl e power supply (VPS). In the default node, which shall be included in every
SFP+, Q@GFP+, CFP, CXP, and mi ni-SAS conpliant inplementation, the nodule is supplied
and can operate nornmally with a 3.3V voltage on its VCC2 pins.

A nodul e may include a discrete or integrated regul ator, which supplies the CMXS | Cs
with a voltage | ower than 3.3V by stepping down the VCC2 supply. In the case of a
nodul e having the regulator, the nodul e powers up in the default node of operation
capabl e of operating normally with 3.3V on the VCC2 pins.

In the case of a nodule not having the regulator, the nodul e powers up with 3.3V on
the VCC2 pins, but the nodule is not yet operational

In the nmode enabl ed (“Low Vol tage node”) the CMOS | Cs are connected directly to the
VCC2 pins of the nodule. Serial ID Byte 221 (Table 01h), bit 7 indicates if optiona
VPS is inplemented. VPS control registers are located in Bytes 58-59 as defined in
Tabl e 3-1.

Table 1 Vari abl e Power Supply Fields

Byte | Bit Nane Description
58 7-4 | Reserved
58 3-0 | Voltage Supplied on the VCC2 | Read Wite. Powers up to
Pi ns 0000b
See Note 1
59 7-4 | Voltage Supported with a Read Only.
Bypassed Regul ator or non See Note 1.
defaul t VCC2
59 3-1 | Reserved
59 0 Low Vol t age node Ob = Mode di sabl ed. Powers up
to Ob.
1b = Mode enabl ed

1. The values in these fields are unsigned 4-bit binary integers
(INT[3:0]. To translate to absolute voltage use: V[absolute] =
(3.3V)-(INT[3:0])*(0.1-V).

Modul es which inplenment an optional voltage node shall nonitor the VCC2 rail as part
of the Auxiliary Mnitoring.

When a host sel ects the optional voltage nodes, the nodul e shall automatically

adj ust the appropriate threshold and al armregi ster val ues described in TBD. The
nmodul e shall issue an Interrupt if the Vcc2 voltage is ever outside the acceptable
range.

When a host sel ects one of the optional voltage nodes, power and current

requi renents of the nodul e should scale at least linearly with voltage (this
assunption is nmade to sinplify the specification - in nost cases power savings wll
be larger than linear). However, when a nodule is switched to the optional node it
shall not change the values in TBD. The host can use the default values in TBD to
cal cul ate the m ni mum power savings of the optional node.
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Al'l voltage setting changes shoul d take place when the nodule is in the | ow power,
st and- bynode (i.e. P_Down pin is held high). The 2-wire serial bus and nodul e
interface signals shall remain fully functional during voltage setting changes, and
the falling edge of P_Down should not reset these changes. To achieve the | owest
power operation under any condition a host supporting an optional voltage node
shoul d hold the P_Down pin high on enpty nodul e sockets.

To enable the “l ow voltage node” the follow ng sequence shall occur

1. Host sets the nodule into the stand-by node by hol ding the P_Down/ RST pin
asserted. During stand-by node the nodul e transmtter should be disabl ed.

2. Host reads the content of Byte 58 and 59 to determi ne the nost desirable setting
for VPS and changes the voltage on VCC2 pins of the nodul e connector

3. Host then wites Bit 0 of Byte 59 to 1b

4. Wien P_Down is de-asserted nodule verifies the voltage on VCC2 is within range.
If voltage is within range, nodule enables all circuitry within the nodul e and
resunes with nornmal operation. If voltage is not within range, nodul e sets the
appropriate voltage nonitoring Interrupt bit to informthe host and asserts Md_NR

To return the module to the default node (VCC2=3.3V) the host shall assert P_Down
and return the RRWfields of Bytes 58 and 59 to their default val ues.

4. Auxiliary Mnitoring

This standard defines two flexible auxiliary A/D nonitoring channels. This Byte,
defined in Table TBD and Tabl e TBD descri bes which quantities are nonitored by each
auxiliary A D channel

5. SFP+ Connector Details

TBD

6. @GFP+ Connector Details

TBD

7. CXP+ Connector Details

TBD

8. mini-SAS Connector Details

TBD
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