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For ewor d

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 conpanies which are | eaders across the industry.

When 2 1/2" dianeter disk drives were introduced, there was no conmonality 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 packagi ng. 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 opment of the formfactor definitions, other activities were
suggest ed 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
Committee becane a forumfor resolving industry issues that are either not addressed
by the standards process or need an inmedi ate sol ution

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

requi renment to publish an SFF Specification because it is recognized that in an
emergi ng product area, there is roomfor nore than one approach. By making the
docunent ati on on conpeting proposal s avail able, an integrator can exam ne the
alternatives avail able and select the product that is felt to be nost suitable.

SFF Committee neetings are held during T10 weeks (see www. t10.0org), and Specific
Subj ect Working Groups are held at the convenience of the participants. Materia
presented at SFF Committee neetings becones public donmain, and there are no
restrictions on the open nmailing of material presented at conmittee neetings.

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

i ncorporated into standards or adopted as standards by EIA (El ectronic Industries
Associ ation), ANSI (Anerican National Standards Institute) and | EC (Internationa
El ect r ot 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 documentation can be found at:

wwv. 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.conl sff/SFF-8000. TXT

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

ftp://ftp.seagate.conl sff/SFF-8032. TXT

Suggestions for inprovenent of this specification will be wel cone. They shoul d be
sent to the SFF Conmittee, 14426 Bl ack Wal nut C, Saratoga, CA 95070.
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1. Scope

The purpose of this SFF Specification is to define bidirectional transfer of ESI
(Enclosure Services Interface) data over the 40-pin SCA-2 connector for Fibre
Channel applications. A serialized protocol is used to transfer the data.

The SFF Conmittee was forned in August, 1990 to broaden the applications for storage
devices, and is an ad hoc industry group of conpanies representing system

i ntegrators, peripheral suppliers, and conmponent suppliers.

1.1 Description of d auses

Clause 1 contains the Scope and Purpose.

Clause 2 contains Referenced and Rel ated Standards and SFF Specificati ons.

Clause 3 contains the General Description.

Clause 4 contains the d ossary.

Clause 5 contains the Physical Positioning Requirenents

Clause 6 contains the Signals

Clause 7 defines the Mapping of SCSI command to Encl osure Service Interface
operation

Clause 8 specifies the Enclosure initiated ESI transfer (optional)
2. References

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

2.1 Industry Docunents
The following interface standards are relevant to this Specification.

| SO | EC 14165- 261, Fibre Channel - Link Services (FGCLS)(ANSI |INC TS -xxx-2006)
| SO | EC 14165- 252, Fibre Channel - Framing and Signaling - 2 -(FC FS-2) (ANS|
I NCI' TS xxx-2006)
-1 SO | EC 14165- 122, Fibre Channel - Arbitrated Loop - 2 (FGC AL-2) (ANSI
INCI TS 332-1999 and ANSI I NCI TS 332- 1999/ AML- 2003)
-1 SO | EC 14776- 223, Fibre Channel Protocol - 3 (FCP-3)(ANSI |INC TS 416-2006)
-1SQ | EC 14776- 454, SCSI Primary Commands - 4 (SPC-4)(T10/1731-D)
-1 SO | EC 14776- 372, SCSI Encl osure Services - 2 (SES-2) (T10/1559-D)

2.2 SFF Specifications

There are several projects active within the SFF Committee. The conplete |ist of
speci fications which have been conpleted or are still being worked on are listed in
t he SFF-8000. TXT specification available at http://ww. sffcomittee. com

2.3 Sources

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

Copi es of ANSI standards may be purchased fromthe InterNational Conmittee for
I nformati on Technol ogy Standards (http://tinyurl.conm c4psg).

Copi es of SFF, T10 (SCSl), T11 (Fibre Channel) and T13 (ATA) standards and standards

40-pin SCA-2 Connector w Bidirectional ESI Page 4
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still in devel opment are avail able on the HPE version of CD _Access
(http://tinyurl.com 85fts).

2.4 Conventions

Certain terns used herein are the proper nanes of signals. These are printed in
uppercase to avoi d possible confusion with other uses of the sane words; e.g.
ATTENTI ON. Any | ower-case uses of these words have the normal American- English
neani ng.

A nunber of conditions, commands, sequence paraneters, events, English text, states
or simlar terns are printed with the first letter of each word in uppercase and the
rest |ower-case; e.g., In, Qut, Request Status. Any |ower- case uses of these words

The Anerican convention of nunbering is used i.e., the thousands and hi gher
nul tiples are separated by a conma and a period is used as the decinmal point. This
is equivalent to the |1 SO IEC 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:

Backpl ane: The conponents of the enclosure that nechanically support the SCA
connector and create or route the required signals and power to the SCA connector
fromthe enclosure. The backpl ane may be a true nulti-device backpl ane, a paddle
card inserted in a host conputer, a paddle card attached to an appropriately

desi gned cabl e, or any conponent with simlar capabilities.

Devi ce: The FC- AL peripheral that plugs into the backpl ane using the SCA connector
The devi ce may be renovabl e fromthe encl osure through an external port or may be
permanently installed in the enclosure. The FC AL peripheral may be any FC AL devi ce
of any type that neets one of the standard formfactors and establishes its
connection to the backpl ane through an SCA-2 connect or

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

Speci fication. 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.

VU (Vendor Unique): This termis used to describe bits, bytes, fields, pins,
signal s, code values and features which are not described in this SFF Specification
and may be used in a way that varies between vendors.

VU Mode: A node of execution by the device in which its use is not defined by this

SFF Specification. The neans by which a vendor invokes vendor uni que operations
within a device is defined by this SFF Specification.

40-pin SCA-2 Connector w Bidirectional ESI Page 5
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3. General Description

Thi s SFF Specification provides a mechanismfor a Fibre Channel SCA-2 SCSI device as
described in SFF-8045 to transfer information to and from an encl osure processor

The transfer may be initiated using the standard SCSI comuand set for the SCSI SES
device type or at the request of the enclosure. The information is transmtted
across the signal pins used to provide the loop identifier to the SCSI device. The
protocol is designed to be inplenented with sinple direct access to the signals
using the SCSI device's nicroprocessor. This specification describes both the

physi cal |ayer signaling for the enclosure services information and the transport

| ayer protocol for noving data through the device and formatting the data within a
SCSI di agnhosti c page.

The protocol is able to determ ne whether the enclosure provides only the SEL n
signal s as defined by SFF-8045, provides the SEL_n and Parallel ESI signals as
optionally allowed by SFF-8045, or provides the SEL_n and Encl osure Services
Interface as described by SFF-8067.

Basi ¢ conmuni cation protocols are defined to allow the presentation of basic

encl osure services status by sinple enclosures. Mre extensive comunication
protocols are defined to allow the transnm ssion of the conplete enclosure service
interface data formats as described by the SCSI standards. The device will request
enclosure information only when a SCSI command has requested the standard
information or optionally at the request of the enclosure processor

In all ways other than those itens described here, SFF-8067 conpliant devices are
i dentical to SFF-8045 devi ces.

40-pin SCA-2 Connector w Bidirectional ESI Page 6
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5. Revision History

The following reflects the revision history of this specification
5.1 Revision 01/26/96

DiInitial draft of 8067
This proposed draft is extracted fromthe work of JimEspy of
CLAR i ON and Radek Aster of Silicon Graphics. It was originally
publ i shed as a formal proposal to the SFF conmittee as a specification
entitled FC_ AL STORAGE ENCLOSURE ENVI RONMVENTAL SERVI CES
| NTERFACE ENHANCEMENT, revision 1.1, dated 1/3/96.

5.2 Revision 02/02/96

1)Carified discovery process and added flow charts, Section 6.4.2.1
2)Carified -PARALLEL ESI signal pull-up value, Section 6.4.1.1

5.3 Revision 12/23/96

1) References to SFF-8065 del eted, since the project was cancel |l ed.
Sections 3.0, 5.0, 6.2, and 6. 3.

2) The references to SES replace the references for SPC where appropri ate.
The revision level for SPC is updated. The changes appear in
clause 2.1 (references) and clauses 7.1,

This al so renoves the editor's note in Section 7.1.

3) The list of pages is augnented to include those specified
and reserved by SES. The changes appear in table 7.1 and
clauses 7.1, 7.2, 7.3, and 7.4.

4)ESI is changed to "encl osure services" or SES where appropriate.

5) Page code checking is sinplified. The changes appear in clauses
7.3, and 7.4.

6) One reason for forcing an ASC/ ASCQ of ENCLOSURE SERVI CES TRANSFER REFUSED i s
an invalid command to field to the enclosure processor. This is
described in 7.3.

7) ASC/ ASCQ val ues filled inin table 7.5, Section 7.5

5.4 Revision 01/02/97

1)Correct typo in 6.4.1.4 (fromand to reversed in statement about
direction of -DSK RD)
2)Correct typo in 6.4.2.2 (-DRV_WR sb -DSK WR)
3)Correct typo in 6.4.2.3 (-DRV_RD sb -DSK _RD)
4)Correct typo in 7.2 (SEND DI AGNCSTI C RESULTS sb
RECEI VE DI AGNOSTI C RESULTS)
5)Correct table reference in 7.4 (table 7.3 sb table 7.4)
Correct page code in table 7.4 ('02'h sb '08'h)
Correct reference to byte in 7.4 (bit 7 is in byte 1, not byte 0)

40-pin SCA-2 Connector w Bidirectional ESI Page 9
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5.5 Revision 01/22/97

1) Added SES to Section 2.1. References and corrected the revision
[ evel requirenents.

2)Corrected i nproper use of word "port" in Section 6.1.2, replacing
it with "access door".

3)Figure 6.2, provided TBD val ues.

4) The devi ce nodel definition in Section 7.1 is clarified.

5) The SES sections of clause 7 are nade explicitly informative,
so that future revisions of SES can still operate conpliantly
with this specification. The mappings of the SEND DI AGNOSTI C and
RECEI VE DI AGNCSTI C RESULTS commands are explicitly nade
normative, so that the enclosure services processor can
count on a constant interface.

5.6 Revision 09/28/98

1) Added enclosure initiated ESI transfers.
2) Added a mi ni num - PARALLEL ESI negate tinme of 5ns.

5.7 Revision 11/19/98

1) Added an action specific byte enclosure request (see Table 8-1)

2) Added enclosure information action codes - Device |ID, device
tenperature, and initiate loop initialization (see Tables 8-2,
8-7 thru 8-9)

5.8 Revision 3/2/99

darify the paranmeter length for the Encl osure request in
text bel ow Table 8-1

2)Fix table byte nunbering and transfer |engths, Table 8-3, 8-4,
8-5, and 8-8.

3) Defined value returned for the Port AL_PA and Port Position
fields in Table 8-5 if the port does not have an AL_PA

4) Expand Table 8-6 Loop Position Map Page and following text to
i ncl ude 2 maps.

5.9 Revision 6/18/99

1) I ncl ude signal nane changes in Table 6-1 from SFF 8045
2) Changed the Port AL_PA entries in Table 8-5 to the 24-bit
Port Identifier. This includes the AL PA
3)Include the LIP type to send for Enclosure Initiated ES
(text after Table 8-7).
4) Added a mini num setup tine on the encl osure asserting the START 1
and START 2 in 8.1 and Figure 8.1
5)Corrected Figure 6-3 note 1 fromSEL 6 and SEL_7 to SEL_ 5 and SEL 6
6)C arified "normal ™ manner in Figure 6-4 note 2.
7)Corrected Figure 8-1 note 3 fromSEL 6 and SEL_7 to SEL_ 5 and SEL 6

5.10 Revision 7/21/99

1) Changed the bit order of the Device Control Code signhals in
Table 6-1 to nmatch SFF 8045.

2) Added V synbol in Table 6-4

3) Changed paraneter nanes (i.e., Vih to lih), added V synbols, and
corrected values in Table 6-5. 5.11 Dated 10/22/99

5.11 Revi sion 10/22/99
1) Added Table 8-10, Port Paraneter page.

2) Added Action Code 06h in Table 8-2.
3) Corrected tenperature range in text follow ng Table 8-9

40-pin SCA-2 Connector w Bidirectional ESI Page 10
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4) Changed the m ni num - PARALLEL ESI negate time from5 nsec to 20 nsec in
6. 4. 2.

5.12 Revision 11/19/99

1) Added Table 8-11, Link Status page.

2) Added Action Code 07h in Table 8-2.

3) Added a flag bit in the Port Paranmeters page, Table 8-10, to indicate when
the Link Status page has changed.

4) Delete references to Mbde Sel ect control of spin-down in 6.4.1.2.

5.13 Revision 7/31/00

1) Changed the Enclosure Initiated ESI trigger frommated / unnmated to nated
to any other case, 8.1 & Figure 8-1
2) Added a spin-down control function and EIE page, table 8-12 and 8-13

5.14 Revision 3/20/01

1) Added REQ EDV, EDV STATE, PORT A, PORT B bits and m ssing paraneter field
name in Table 7-3

2) Corrected text below Table 8-1 to indicated the paraneter |ength does not
i ncl ude the page header

3) Added Table 8-14

4) Added Section 9

5) d obal change in specification body fromdrive to device for consistency.

5.15 Revision 7/24/01
1) Added a tine-out for device detected EDV transfers in 9. 3.
5.16 Revision 1/27/05

1) Uodate 2.1 Industry Docunents

2) Update TABLE 7-1 to indicate additional page codes assigned to SES

3) In 7.2 and 7.3 correct the SEND DI AGNOSTI C paraneter |ength to Paraneter
Length

4) In TABLE 8-2 deleted the | eading zeros. The ACTION CODES are 4 bits

5) In tables 8-3 thru 8-14 (excluding 8-7 and 8-12) corrected the ESI Page code

in byte O to an 8 bit val ue.

6) In 8.3, corrected the nane of the Enable SpinDn Ctrl bit.

7) Deleted the first sentence in 5 (duplicate of scope) and renane to
Revi sion History to reflect the remaining content.

8) Change byte 1 nane in TABLE 7.2 to Page Code Specific to match SPC.

9) dobal, add 3 usecs for signal rise tinme to the tinmes the device and
enclosure wait for all rising edge signals.

10) Changed references to FC-PH to the newer FCGFS-2 and FC- LS standards.

11)Corrected error introduced in revision 3/20/01. In the text bel ow
Table 8-1 the paraneter |ength does include the page header

5.17 Revi sion Dated 4/20/05
1) TABLE 8-1 ENCLOSURE REQUEST - change the Action Code field to 8 bits.

2) TABLE 8-2 ACTION CODES - increase the assigned values to 2 digit hex val ues
and added row for Vendor Specific

40-pin SCA-2 Connector w Bidirectional ESI Page 11
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5. 18 Revi sion Dated 2/12/08

1) TABLE 7-2 deleted, remaining tables in section 7 renunbered

2) FIGURE 7-1 deleted and added reference in 7.1 to SPG-3 for comrand fornats.

3) TABLE 7-1 renoved page code nanmes and i ncrease of page code range to 01-2Fh
for ESI.

4) 7.2 increase of page code range to 01-2Fh

5) Table contents noved to maintain section nunbering.

6) Editorial changes.

40-pin SCA-2 Connector w Bidirectional ESI Page 12
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6. Signals
6.1 Signal Conventions
Si gnal nanes are shown in all

true)
A dash character
asserted at the |ow | evel
begi nning or end of a signal
asserted signal

name indicates it
may be driven high or

upper

case letters.

in either a high (nore positive voltage) or
(-) at the beginning or end of a signal
(active low). No dash or a plus character
is asserted high (active high).

SFF-8067 Rev 3.6

Signals can be asserted (active,
low (1 ess positive voltage) state.

| ow by an active circuit,

nane i ndi

or

cates it is
(+) at the
An

it may be all owed

to be pulled to the correct state by the bias circuitry. Details of the requirenents

are included in the signal

Unl ess not ed ot herw se,
t he devi ce connector.
of the device is negative.

6.2 Signal Assignnents

The signals that are not defined in this clause are defined by SFF-8045.

definitions.

tabl es specify the voltage and/or current
Current flowinto the device is positive and current flow out

requi renents at

The si gnal

pi nout is as shown in Table 6-1.
TABLE 6-1 FIBRE CHANNEL SCA-2 S| GNAL ASS|I GNVENTS
o m e e emao oo o e oo o m e e e e oo oo +
| 40-pin SFF-8067 | Driven by | 40-pin SFF-8067 |
| Connector Contact | Backpl ane/ Devi ce| Connector Cont act |
| and Signal Nane | | and Signal Nane |
o m e e eea oo E E o m e e e aoao oo +
| 1 -ENBL BYP CHL (S | D | B | (L) 12V CHARGE 21 |
| 2 12 VOTS (S | B | B | (L) GROUND (12Vv) 22 |
| 3 12 VAO.TS (S | B | B | (L) GROUND (12Vv) 23 |
| 4 12 VOTS (S | B | B | (S +PORT 1IN 24 |
|* 5 -PARALLEL ESI (S | D | B | (S -PORT 1_IN 25 |
| 6 -DRIVE PRESENT (9S) | D | B | (L) GROUND (12v) 26 |
| 7 READY LED QUT (S | BD | B | (S +PORT 2_IN 27 |
| 8 POMNER _CONTRCL (S | B | B | (S -PORT 2_IN 28 |
| 9 START_1/ MATED (S | B | B | (L) GROUND (12v) 29 |
| 10 START_2/ MATED (S | B | D | (9§ +PORT 1_QUT 30 |
| 11 -ENBL BYP CH2 (S | D | D | (S -PORT 1_aUJr 31 |
|*12 SEL 6/ -DSKWR (S) | B/ D | B | (L) GROUND (5V) 32 |
|*13 SEL 5/ -DSKRD (S) | B/ D | D | (9 +PORT 2_QUT 33 |
| *14 SEL_4 / -ENCL_ACK(S) | B | D | (S -PORT 2_QUJr 34 |
| *15 SEL_3 / D(3) (S | BD | B | (L) GROUND (5V) 35 |
| 16 FAULT LED QUT (S | BD | B/D | (L) SEL_2 / D(2) 36*|
| 17 DEV_CTRL_CCDE 2 (9 | B | B/D | (L) SEL_1/ D(1) 37*]
| 18 DEV_CTRL_CCDE 1 (9S) | B | B/D | (L) SEL_O / D(0) 38*|
| 19 5 VALTS (S | B | B | (L) DEV_CTRL_CODE 0 39 |
| 20 5 VALTS (S | B | B | (L) 5V CHARGE 40 |
o m e e eea o os E - o e e e oo - o m e e e e aa oo +
| Quide pins: Connected to GROUND (5V) on backpl ane and devi ce. |
| * Signals whose definitions changed from SFF-8045 to SFF-8067. |
o o o o e e o e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e eme———oos +

6.3 Design Considerations

Except as specified in this specification,

ations to those described i n SFF-8045.

40- pin SCA-2 Connector w Bidirectional

ESI

there are no additional

desi gn consi der -
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6.4 SEL_n and Enclosure Service Interface operation
6.4.1 Signal Descriptions
6.4.1.1 -PARALLEL ESI
The - PARALLEL ESI signal is controlled by the SCSI device to request the enclosure
to provide the SEL_n physical addressing signals, to request the enclosure to
provide the - PARALLEL ESI signals defined by SFF-8045, and to request the execution
of an ESI Block Read or an ESI Block Wite operation as defined in this
specification. The electronic characteristics of the -PARALLEL ESI signal are
descri bed in Table 6-2.

TABLE 6-2 QUTPUT CHARACTERI STI CS OF - PARALLEL ES

o a oo o m e e e aaao oo o e oo +
| State | Current Drive Available | Qutput Voltage
o a oo o m e e e e aaao oo o e oo +
| H CGH | -100 UA < IOH < 100 uUA| 0 < VOH < 5.25V
o a oo o m e e e e aaao oo T +
| LOW | QL > 2 m | 0 <VQA < 0.5V |
o e e oo o m e e e aaao oo o e e oo +

SFF- 8067 devices are required to inplenent the - PARALLEL ESI signal

SFF- 8067 backpl anes are required to inplenment the - PARALLEL ESI signal. A pull-up
resistor of a mnimmof 3 KChmon the backplane is used to hold the signal in the
negated state until it is driven by the device.

SFF-8067 devices installed in an SFF-8045 backplane will retrieve the optiona
P_ESI _n signals if the SCSI device asserts -PARALLEL ESI. This case will be
differentiated frominstallation in a normal SFF-8067 backpl ane during the di scovery
phase of a transfer.

SFF-8045 devices installed in an SFF-8067 backplane will not performthe discovery
process correctly. Null enclosure status will be transmitted in such a case.

Section 6.4.2 shows how - PARALLEL ESI is used in the Enclosure Service Interface
sequenci ng.

6.4.1.2 START x/ MATED Control s

The met hod of starting the device's notor is established by the signals START 1 and
START 2, as described in Table 6-3. The state of these signals can either be wred
into the backpl ane socket or driven by logic on the backplane. In addition, the
signals indicate to the device that the device has been mated to a backpl ane. The
signals can al so be optionally used by the backplane to indicate to the device that
the device should prepare itself to be renoved fromthe backpl ane or that the

encl osure processor is initiating an ESI transfer.

Each device location should have these signals supplied independently to ensure
proper operation. If the signals were bussed, a device with a power failure m ght
clanp the signals in a condition that caused operational devices to behave
incorrectly.

- If the GROUND state is inplenented for START_1, bussing between devices is
per m ssi bl e.

- If the GROUND state is inplenented for START_2, bussing between devices is

per m ssi bl e.

- If the OPEN state is inplenmented for START 1, this signal shall not be bussed

bet ween devi ces.

- If the OPEN state is inplenmented for START 2, this signal shall not be bussed

bet ween devi ces.

- If the encl osure contains |ogic that requests the device to power down, the

START_1 and START_2 signals shall not be bussed between devi ces.
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TABLE 6-3 DEFINTION OF MOTOR START / NMATED CONTRCLS

- Fmmmmmeeaaa T T . +
| Case| START 2 / | START 1 / | Mot or Spin Function

| | MATED | MATED | |
- g T S +
| 1 | OPEN | OPEN | Un-Mated. Device is not nmated. No spin-up

| | | | will occur and precharge average current |
| | | | demands shall not be exceeded. |
I I I I I
| | | | Optional: prepare-for-renoval |
| | | | indication to device from enclosure or |
| | | | initiate an ESI transfer request to |
| | | | device from encl osure. |
I I I I I
| 2 | OPEN | GROUND | Device is nated. After a mating deskew |
| | | | time has passed, the notor will spin up |
| | | | when the SCSI start command is received.

I I I I I
| 3 | GROUND | OPEN | Device is mated. After a mating deskew |
| | | | time has passed, the notor wll |
| | | | spin up after a delay in seconds of 12 |
| | | | times* the nodul o 8 val ue of the |
| | | | nurmeric SEL_ID of the device. |
I I I I I
| 4 | GROUND | GROUND | Device is nated. After a mating deskew |
| | | | time has passed, the Mdtor spins up |
| | | | imrediately after the conpletion of its

| | | | reset and POST functions. |
- ey TS +

* This value nmay be reduced by device suppliers to reflect the worst case
time duration of peak current drains at the 12V or 5V source (or both)
during notor spin up. In no case should the delay exceed 12 seconds.

The mating deskew tinme is 250 nsec. The device shall wait a mininum of 250
nsecs after detecting one of the mated controls before setting its fina

values for the Mdtor Start/Mated controls and the selection |ID val ues, since

m nor mechani cal m salignments may cause the final mating to occur in any tine
or der.

The backpl ane nay optionally establish an open indication to both the START 1 and
START 2 signals to indicate to the device that it should either prepare itself to
have power renoved or initiate an ESI request to the enclosure processor. The actua
function is determned in the D scovery phase. The device detection of case 1

Un- Mat ed condition is optional

If the function is prepare-for-renoval, the device perforns those behaviors nec-
essary to prepare for the device to spin down and be renoved. The devi ce shal
graceful ly establish the bypass condition on both ports. The graceful bypass
nmechanismis still being defined, but basically requires that the device win
arbitration, then assert the -ENBL BYP CH1 and -ENBL BYP CH2 signals. This
elimnates the possibility that data may be corrupted while flowing on the | oop

A 10 KOhm pul | up resistor to either 5 VOLTS or 3.3 VOLTS i s provided on the
di sk device for each of the START x/MATED signals to be sure that the control
value is maintained in its "OPEN' state unless a ground is provided fromthe
backpl ane.
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The OPEN and GROUND states are established as described in Table 6-4.

TABLE 6-4 ELECTRONI C REQUI REMENTS FOR | NPUT CONTROLS

E o e e aa o Fom e e e e eee o +
| State | Current | Vol t age |
E Fom e e e e aa o Fomm e e e eee oo +
| OPEN | -20 uA < IIH< 20 uA | 2.2V < VIH < 5.25V |
E o m e e e e e aa o Fom m e e e eae oo +
| GROUND | 0 <IlIL <-1 | -0.5V<VIL <0.7V |
Fomm e e e o m e e e aaa o Fom e e e e eee oo +

6.4.1.3 SEL_n signals

The SEL_n signals are established by the backpl ane when the - PARALLEL ESI signha
fromthe SCSI device is negated. The SEL_n signals shall be established at the SCS
devi ce connector within 7 usecs (includes 3 usecs for rise time of the - PARALLEL_ESI
signal, 1 usec for enclosure response and 3 usecs for the SEL_n signals rise tine)
of the negation of -PARALLEL ESI

The backpl ane uses SEL_6 through SEL_O ID lines to provide the binary val ue of the
Loop ldentifier to the device in that |location. A SEL decode of 126 creates an AL_PA
of 0 and is reserved for the fabric port, if any. A SEL decode of 127 is a flag for
the device to use a soft address for the AL_PA. The SEL lines are used in a system
to assign a physical location for each connection to a backpl ane, allow ng the
nmanagenent of configuration and the sinple identification of devices that need to be
changed for nai ntenance reasons. The SEL lines specify the hard address for each
device unless the systemis required to override the values to manage duplicate SEL
decodes.

The asserted (high) state establishes the binary 1 val ue.

- SEL_6 is the nost significant binary bit, having the value of 2**6.
- SEL_ O is the least significant binary bit, having the value of 2**0.

The Loop Identifier is mapped according to tables in FC-AL to the proper AL_PA (AL
Physi cal Address) for the SCSI device.

If a device were renoved fromthe backpl ane and plugged into a different location in
t he backpl ane, the systemnornally uses the |abel information recorded on the device
to recogni ze where this device should be napped into its file managenent tabl es.
This flexibility can be very desirable in data security applications or for
configuration expansion. In sone RAID configurations, the physical location in a
string of disk devices can be extrenely inportant and should remain consistent. It

i s reconmended that physical |ocation dependent systenms use the capability to read
the SEL ID value and the | ogical address to ensure proper configuration in the event
of a nmi ntenance or other error

The I D Sel ection signals are tested by the device at power on to determ ne the
proper Loop ldentifier for a device. The signals may be tested at other tinmes as
requi red by the device. The ID Selection signal is expected to remain constant for a
gi ven device location, although sone bits nay be settable externally to
differentiate the Loop Identifiers for different enclosures.

The high state is the asserted state and the |low state is the negated state for the
SEL n signals, as described in Table 6-5. The driver on both the backpl ane and on
the device shall be an open collector driver or other circuit wthout an active
drive to the high state. The pull-up resistor shall be on the backpl ane and shal
have a val ue appropriate to limt the required assertion drive to less than the
specified lol. The resistance should not be | ess than 3 KChm

The SEL_n signals are nultiplexed to carry the ESI control signals, -DSK WR

-DSK RD, and -ENCL_ACK, and the ESI data signals, D(3), D(2), D(1), and D(0). The
signals for each backpl ane slot nmust be driven individually and not bussed wth

t hose of another slot.
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TABLE 6-5 SEL_n & ESI S| GNAL ELECTRI CAL CHARACTERI STI CS

o e ek dom e e e o m e e eea s +
| Crcuit/State | Vol t age | Current |
o e e ek Fom e e e e o m e e e eea s +
| Driver/Asserted | O < Vol <0.5V | lol <1.6 mAinto driver

o e ek Fom e e ek o m e e i e oon +
| Driver/Negated | 2.0V < Voh < 5.25V | -20 uA < loh < 20 uA |
o e e ek Fom e e e e o m e e eia s +
| Driver/Disabled | -0.5V <V <525V | -20 uUA< 1| < 20 uA |
o e e e e Fom e e e o m e e e e ea oo s +
| Receiver/Asserted | -0.5V < Vil <0.7V ]| -20 uUA < lih < 20 uA |
o e e Fom e e e e o m e e e eao oo +
| Receiver/Negated | 2.2V < Vih <525V | -20 uA<1lih < 20 uA |
o e e e Fom e e e e o m e e e aao oo +
| Receiver/Disabled | -0.5V <V <525V | -20 uA< 1 < 20 uA |
o e e oo o m e e e o m e e emao oo +

6.4.1.4 -DSKWR -DSK RD, -ENCL_ACK, D(3), D2), D(1), D0)

The SEL_n signals change their properties when the SCSI device asserts the
-PARALLEL ESI signal. Wen the -PARALLEL ESI signal is asserted, these signals
operate as a bidirectional nibble (4-bit) wi de comunications interface under
control of the device. Every transfer takes place in three phases. The di scovery
phase verifies that the enclosure and the device are both capabl e of SFF-8067

i nteractions. The conmand phase transfers a description of the operation to be
performed by the enclosure services processor. The data transfer phase noves

i nformation provided by a SCSI command out to the encl osure services processor or
noves information fromthe encl osure services processor into the SCSI device for
transfer inbound on the SCSI interface. The electronic properties are as defined in
Tabl e 6-5.

Rul es are additionally provided for those enclosures that nmeet a sinplified subset
of the SFF-8067 interface and for those enclosures that neet only SFF-8045
requirenents.

The signal -DSK WR is driven by the device to clock data outbound fromthe device to
the encl osure during the command phase and an out bound data phase.

The signal -DSK RD is driven by the SCSI device to clock data i nbound fromthe
enclosure to the device during an inbound data phase.

Both -DSK WR and -DSK RD take part in the discovery phase.

The signal -ENCL_ACK is driven by the enclosure services processor to indicate that
out bound data is received and that inbound data is valid.

The signals D(3), D(2), D(1), and D(0) carry information to and fromthe processor
The conventions for transfer order are as described in Table 6-6 and Tabl e 6-7.
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TABLE 6-6 BIT AND BYTE ORDER I N ESI TRANSFERS

I | I

bit order in byte | 7 | 6 | 5 |1 4 | 3 | 2 | 1 | 0 |

I I I I I I I I I

transfer order on | | |

ESI interface | FIRST N BBLE | SECOND N BBLE |

I | I I I I I I I

bit order in ESI | | | | | | | | |

data ID(S) ID(Z) ID(l) ID(O) ID(S) ID(Z) ID(l) ID(O) I

, I | | | | I I I I

order in normal | 7 ] 6 | 5 |1 4 | 3 | 2 | 1 | 0 |

SCSI data string | | | | | | | | |
TABLE 6-7 BYTE ORDERI NG | N ESI TRANSFERS

byte order on ESI | | | | |

interface | first | second | ..... | n-1 | n |

I I | I I

byte order in SCS| | | | | | |

or SFF-8067 | O | 1 | ... | n-1 | n |

I I I I

specified string
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6.4.2 Dat a Transfer Protoco

An encl osure services information transfer is initiated either when a SCSI device
recei ves a SCSI command of SEND DI AGNCSTI C or RECEI VE DI AGNOSTI C RESULTS speci fyi ng
that a diagnostic page in the range defined in Table 7-1 as passed through to the
ESI be transferred or when the SCSI device detects an Un-Mated on the START 1 and
START_2 signal s.

The device first asserts -PARALLEL ESI , waiting a mnimmof 4 usecs for SEL_ID to
be renmoved fromthe SEL_n signals. This includes 1 usec for enclosure response and 3
usecs for SEL_n signal rise time. The device and encl osure then execute the

Di scovery phase, as described below. After successfully identifying the enclosure as
supporting the SFF-8067 Encl osure Services protocol, the device performs a Conmand
phase (using a fixed nunber of Wite phase transfers) that provides the
identification of the page to be transferred and the direction of the transfer

After the Command phase, the device performs a Read or Wite phase to transfer the

i nformation bl ock as defined by SCSI. Wien the Read or Wite phase is conplete,
-PARALLEL_ESI is negated. The device shall wait a mninumof 7 usec before sensing
the SEL_ID signals after -PARALLEL ESI is negated. This includes 3 usecs for rise
time of the -PARALLEL_ESI signal, 1 usec for enclosure response and 3 usecs for the
SEL n signals rise time. The -PARALLEL_ESI shall be negated a m ni mum of 20 nsec
before it is reasserted.

The negation of -PARALLEL ESI is a nmessage to the enclosure that whatever the state
of the protocol, the entire transacti on has been halted. A host block read comand
will generate Wite and Read sequences per the exanple bel ow

- PARALLEL_ESI \ /
Encl osure DLY -->||<-- 1 usec nax
Signal rise tine--> |<-- 3 usec nmax 3 usec max -->| |<--
Encl osure DLY 1 usec max -->||<--
Signal rise tine 3 usec max -->| |<--
ESI Interface X X X X
SEL_I D DI SCOVERY COVWAND READ OR WRITE SEL_ID

FIGURE 6-1 SUMVARY OF TRANSFER PHASES
6.4.2.1 Enclosure discovery phase

During the Discovery phase, the disk tests the enclosure interface for the follow ng
condi ti ons:

a) Enclosure is an SFF-8067 encl osure.

b) Encl osure services circuit is available and not occupi ed by other SCSI devices.
c) SFF-8067 enclosure is operating correctly.

d) Enclosure is requesting a transfer.

Figure 6-2 provides a flowhart of the discovery process, together with the

appropriate ASC/ ASCQ The text following the flow chart explains the discovery
sequences. Timng charts are al so provided.

40-pin SCA-2 Connector w Bidirectional ESI Page 19



Publ i shed SFF-8067 Rev 3.6

I |
| assert -PARALLEL ESI |

I

I
Do bits SEL_(0:3) /\
invert in <4 usec / \

/ \
\ /[ no |
\ |
\/ /\
| vyes Do bits SEL_(0-7) / \ no
| change at all /
I \ / I
/\ \ |
Does - ENCL_ACK [\ \/ |
assert in <1 sec / \ | yes |
\ /[ no | | |
\ I I I
\/ I I I
| vyes I I I
I I I |
I | I I I
| assert -DSK RD, -DSK WR | | | |
I I I I |
I I I I
I I I I
I I I I
N\ I I I
Does - ENCL_ACK [\ | | |
negate in / \ | | |
<100 usec \ /  no | | | |
\ I I I I
\/ I I I I
| vyes | I I I
I I I I I
I || I I I
| negate -DSK RD, -DSK WR | | | | |
I || I I I
I I I I I
I I I I I
\Y | \Y | V
assune encl osure | assume encl osure | assume encl osure
is SFF-8067 | i's SFF-8067 | i s SFF-8045
conti nue conmand | ASC/ ASCQ = 35/02 | wo parallel ESI
and data xfer | | ASC ASCQ = 35/01
I I
\Y V

assume enclosure is SFF-8045 with
Parall el ESI. Provide ESI information.

FI GURE 6-2 DI SCOVERY FLOW CHART

An SFF- 8067 SCSI device requests access to the enclosure's control circuitry by
asserting -PARALLEL ESI. The encl osure shall renove the SEL _ID value from SEL n
within 1 usec. SEL_4 shall take on the value corresponding to -ENCL_ACK, SEL 5 and
SEL 6 shall be released so that the device can manage themas -DSK RD and - DSK WR
respectively, and SEL_0O, SEL 1, SEL 2, and SEL_3 shall be replaced by the encl osure
with the conplenment of their values as a selection ID. This transition is detected
by the SFF-8067 device, which i mediately understands that the enclosure wll
probably accept further SFF-8067 conmunication procedures.
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If the SEL_O0 - SEL_3 value is not conplenented within 4 usecs, the device considers
that the enclosure is not conpliant with SFF-8067 procedures. If any of the signals
SEL 0 - SEL_6 val ue changes to a value other than the expected value fromthe

encl osure, the device assunes that the enclosure is conpliant with the parallel ES
function defined for SFF- 8045.

If the SEL_I D val ue does not change within 4 usecs, the device assunes that the
enclosure is conpliant with SFF-8045. If the SEL_I D val ue does not change, the SCS
devi ce cannot deternine through this interface whether the enclosure is providing
parallel ESI information the sane as the SEL I D val ue or whether the enclosure does
not support parallel ESI. This nust be determined by testing a second device on the
sane encl osure or by know edge of the expected enclosure bit values. See Section 7
for status conditions.

The encl osure uses the -PARALLEL_ESI indication fromeach participating device sl ot
to select which device slots are requesting service. The enclosure switches its
controls to whichever device slot it wants to communicate with first, then asserts
the -ENCL_ACK signal to that device slot only. Another device slot will only receive
the -ENCL_ACK signal after the enclosure has finished its work with the present
device slot. If the SCSI device detects that the -ENCL_ACK signal did not return in
| ess than one second, the device considers that the enclosure services circuitry is
ei ther unavailable or is not operational and negates - PPARALLEL ESI. See Section 7
for status conditions.

After the -ENCL_ACK is received by the device, the device asserts both DSK RD and
DSK_WR toget her. The enclosure shall negate ENCL_ACK within 100 usecs. If the
encl osure does not negate ENCL_ACK, the device assunes that the enclosure is an
SFF-8045 encl osure that provides parallel ESI information and that by chance the
parallel ESI information contained the inverted SEL_(0:3) bits and asserted the
-ENCL_ACK bit at the proper tine. The device posts the information using the

SFF- 8045 fornat .

After the discovery phase has been successfully conpleted, the encl osure has been
identified as an SFF-8067 encl osure, and the enclosure has indicated that it is
avail able to the SCSI device with the assertion of -ENCL_ACK, the encl osure shal
respond to any device request (-DSK WR or -DSK RD) within a single phase in |ess
than 100 usecs. The failure of -DSK WR or - DSK RD to negate after the discovery
process is detected as an SFF-8067 ENCLOSURE SERVI CES TRANSFER REFUSED (ti neout of
t he conmand phase transfer).

The encl osure shall respond to the first data transfer request followi ng a conmand
phase in less than 1 mllisecond. The device shall inplenment appropriate tineouts
with those mnimumvalues to determne that the enclosure is operating normally. The
speci fied CHECK CONDI TI ON status shall be presented if the tineouts are exceeded

The encl osure nmay inplenment tinmeouts to determine that the device is continuing an
SFF-8067 conmuni cation normally. The timeout shall be a mninmmof 100 milliseconds.
After the tineout is exceeded with no actions perforned by the SCSI device, the
enclosure may ignore -PARALLEL ESI fromthat device until the signal is negated and
once agai n asserted. The encl osure nmay post error conditions and may report those
conditions to other devices.
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- PARALLEL ESI \
-->| | <-- 1 usec nmax enclosure del ay
-->| |<-- 3 usec max SEL_n rise tine

- DSK_WR SEL_6 / \ /
- DSK_RD SEL_5 / \ /
D( 0: 3) SEL_(0:3) /-SEL_ID(0:3) XK
- ENCL_ACK SEL_4 / \ /
-- > | <-- 1 second max encl osure del ay
N N N N
. |

*1 2 *3 *4

*1 SCSI device determ nes that enclosure is SFF-8067 conpliant by noting that
SEL_(0:3) bits have inverted and that SEL_5 and SEL_6 have the value that the device
is presenting.

*2 Enclosure Services Processor indicates that it is ready to begin conmunication
with the SCSI device

*3 SCSI device recogni zes availability of enclosure services and negates - DSK RD
and - DSK WR

*4 Failure of -DSK RD and or -DSK_ WR to negate is detected as SFF-8067 ti neout

FI GURE 6-3 DI SCOVERY PHASE ( SFF-8067 ENCLOSURE)

- PARALLEL ESI \ /
-->| | <-- 1 usec max enclosure del ay
-->| |<-- 3 usec max SEL_n rise tine

- DSK_WR SEL_6 “X__-EFW X SEL_6
- DSK_RD SEL 5 “X_-PESI_5 X SEL 5
D 0: 3) SEL (0:3) X _-PESI _(0:3) X __ SEL (0:3)
- ENCL_ACK SEL 4 “X_-PESI 4 X SEL 4
A A
| *1 | ¥2

*1 SCSI device determnes that enclosure is SFF-8045 conpliant and inplenment P_ES
by noting that SEL ID bits have changed to a val ue other than the expected val ue.
*2 Enclosure returns to transmtting SEL ID < 4 usecs after -PARALLEL ESI is
negat ed. Device shall not initiate any SFF-8067 transfer actions, but shall report
parallel ESI information in the Short Encl osure Status page (See SES-2).

FI GURE 6-4 DI SCOVERY PHASE ( SFF- 8045 ENCLOSURE W TH PARALLEL ESI)
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- PARALLEL ESI \ /
-->| |<-- 1 usec max encl osure del ay

- DSK_WR SEL_6 ~X__unchanged X SEL 6
- DSK_RD SEL 5 ~X__unchanged X SEL 5
D(0: 3) SEL_(0:3) _X__unchanged X___ SEL_(0:3)
- ENCL_ACK SEL_4 ~X__unchanged X SEL 4

N N

|*1 | *2

*1 SCSI device determ nes that enclosure is SFF-8045 conpliant and either does not
support P_ESI or has a P_ESI value the sane as the SEL_ID val ue by noting that the
SEL I D bits have not changed. Device shall report a CHECK CONDI Tl ON status as
speci fi ed.

*2 Enclosure returns to transmtting SEL_ID <4 usecs after -PARALLEL ESI is
negat ed.

FI GURE 6-5 DI SCOVERY PHASE ( SFF- 8045 ENCLCSURE W THOUT PARALLEL ESI)

The interface is designed to be supported by a sinple bit programmabl e bidirectiona
port on the SCSI device.

If an 8067 device is plugged into an 8045 backplane, it shall operate as an 8045
device. |If an 8045 device is plugged into an 8067 backpl ane, there is no potentia
for damage but the device will not receive valid parallel ESI information fromthe
encl osure, since the encl osure cannot determ ne whether to offer parallel ES

i nformation or the required SFF-8067 information

6.4.2.2 Wite Phase and Command Phase transfer procedure

To performa Wite or Command Phase transfer, the device places the first nibble of
data on D(0:3), and a mininumof 3 usec later, the device asserts -DSK WR. Wen the
encl osure sees -DSK WR asserted, it reads D(0:3) and asserts -ENCL_ACK. Wen the
device sees the asserted -ENCL_ACK, it negates -DSK WR and is allowed to nodify
D(0:3) to the newvalue. If this is the last transfer before a Read phase is to be
initiated, then D(0:3) shall be released. Wen the encl osure sees - DSK WR negat ed,
it negates -ENCL_ACK. The device can then proceed with nore Wite or Read sequences.

- DSK_WR \ / \ / \ /

--->] | <--3 usec nmin
D( 0: 3) XXXXXXX XXXXXXXX XXXX XXKXXXX
- ENCL_ACK \ / \ / \ /

FI GURE 6-6 DATA TRANSFER PROCEDURE FOR WRI TE AND COMVAND PHASES

Subsequent ni bbl es are provided according to the rules of byte ordering until al
the required data has been transferred.
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6.4.2.3 Read Phase transfer procedure

To perform a Read phase transfer, the device asserts -DSK RD. When the encl osure
sees -DSK RD asserted, it places the first nibble of data onto D(0:3), and a m ni nrum
of 100 nanoseconds |l ater, asserts -ENCL _ACK. When the device sees the asserted
-ENCL_ACK, it shall wait a mninumof 3 usecs before it reads D(0:3) and negates
-DSK_RD. Wien the encl osure sees the -DSK RD negated, it negates - ENCL_ACK and
begins to drive new data to D(0:3). The device can then proceed with nore Read
Phase transfers.

- DSK_RD \ / \_ N

( 0: 3) XOOOOXXXX_— XXX XOOOXXXX XXX

ENCL_ACK | A Ve \—
--->] |<--100 nsec mn

FI GURE 6-7 DATA TRANSFER PROCEDURE FOR READ PHASES

Subsequent ni bbl es are provided according to the rules of byte ordering until al
the required data has been transferred.

7. Mapping of SCSI command to Enclosure Service Interface operation

Thi s section provides an overview of the proper mappi ng between the encl osure

servi ces commands defined in SES-2 and the enclosure services interface defined by
this specification. Section 7.1, describing the SCSI command definitions, is
informative. Future revisions to the SES-n standard may nodify the functions and
formats communi cated across the SCSI interface. The ESI interface functions defined
in Sections 7.2 and the nechanisns relating the ESI and SCSI interfaces defined in
Sections 7.3 and 7.4 are normative. Section 7.5 describing the ASC/ ASCQ for such
devices is informative

7.1 Brief review of SCSI command set

The encl osure services device nodel is defined in SES. The device nodel allows
comands accessi ng encl osure services information to be sent to any type of device.
In addition, the nodel defines the capability of accessing the sane infornmation

t hrough a special enclosure services device type that can be run on a target and

| ogi cal unit independent of any other SCSI device.

The conmands used by all devices for the transm ssion of enclosure services
information are the SEND DI AGNOSTI C and RECEI VE DI AGNOSTI C RESULTS commands. See
SPC-4 for a definition of these commands. The SEND DI AGNCSTI C command transnits
pages of information to the device for transfer to the enclosure across the
interface defined by SFF-8067. The RECElI VE DI AGNOSTI C RESULTS conmand requests pages
of information fromthe device, which the device nmust obtain fromthe encl osure
across the interface defined by SFF-8067.

The CDB formats for the commands are defined in SPC 4.
SES-2 defines the page codes and content for the information transmitted to and from

an enclosure. Table 7-1 defines page codes handl ed by the device and page codes
passed to the encl osure.
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TABLE 7-1 DI AGNOSTI C PAGE CODES DEFI NED FOR ESI

| Diagnosti c| |
| Page Code | Description |

S o m o m e e e e e e e e e e e e e e e e e e e e e e e e e eao— o +
| 00h | Handl ed by the device |
R o m o m e e e e e e e e e e e e e e e e e e e e e e e e e e eeao oo +
| 01h-2Fh | Passed through to the enclosure with sanme page code |
S o m o m e e e e e e e e e e e e e e e e e e e e e e e m e ea— oo +
| 30h-FFh | Handled by the device --------------------- |
Fom e e oo o m o o e e e e e e e e e e e e e e e e e e e e e e eao oo +

The general format of a diagnostic page is defined by SPC 2.
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7.2 Definition of command bytes for enclosure (nornative)

If a SCSI device receives one of the SCSI diagnostic comands with a page code val ue
in the range defined in Table 7-1 as passed through to the ESI, it prepares the
proper information for transmi ssion to the enclosure in a conmand phase. The conmand
phase is conposed of 4 bytes, as defined in Table 7-2. The command phase is al ways
cl ocked with -DSK WR

TABLE 7-2 ESI COWAND PHASE | NFORVATI ON

| Bt | 7 | 6 | 5| 4 | 3| 2 | 1 | 0 |
| Byte | I I | | | I I I
| 0 | Page Code |
+--- - - +--- - - +--- - - T +--- - - +--- - - +--- - - +
| 1 | PORT| PORT| O 0 0 | EDV| REQ| SEND
| | B | A | reserved | STATE| EDV | |
+--- - - +--- - - +--- - - T +--- - - +-- oo - +--- - - +
| 2 | (MBB) Par anet er Length

I I (LSB)|
+--- - - o m o e e e e e e e e e e e e e e e e e e e e e eeo oo +

The page code field specifies the diagnostic page that is to be transferred to or
fromthe encl osure.

If the SEND bit is set to 1, the subsequent data transmission will be fromthe
device to the enclosure as the result of a SCSI SEND DI AGNCSTI C conmand. The data
transmssion will be clocked with -DSK WR fromthe SCSI device. If the SEND bit is
set to 0, the subsequent data transmission will be fromthe enclosure to the device
as the result of a SCSI RECElI VE DI AGNOSTI C RESULTS command. The data transm ssion
will be clocked with -DSK RD fromthe SCSI device.

The Paraneter Length is 0 for a RECElI VE DI AGNOSTI C RESULTS conmand.

For a SEND DI AGNCSTI C conmand, the Paraneter Length is the page length fromthe

di agnosti ¢ page header increnmented by 4, and reflects the total nunber of bytes that
will be transferred to the enclosure unless the transfer is truncated by a shorter
al | ocation I ength.

The PORT A or PORT B bit equal to one indicates that the SCSI command that initiated
the ESI request with the enclosure was received on the device's port A or port B,
respectively. For devices that do not support this function, both the PORT A and the
PORT B bits are equal to zero.

The REQ EDV bit is used to request enabling of the ESI Data Validation (EDV)
function. The REQ EDV bit is a one when the device is requesting to enable EDV. See
Section 9. For all ESI commands other than request EDV, this bit is ignored.

The EDV STATE bit equal to one indicates that the device is using EDV as descri bed
in Section 9. For devices that do not support EDV or when EDV is not enabled, the
EDV STATE bit is equal to zero.

7.3 Transm ssion of SEND DI AGNOSTI C pages to encl osure (normative)

When an SFF-8067 SCSI device receives a SEND DI AGNOSTI C command, it exam nes the CDB
to determine the allocation length and to determne that the PF (Page Format) bit is
set. If these conditions are net, it obtains at |east 4 bytes of the paraneters and
exam nes the diagnostic page header. |f the page code value is in the range defined
in Table 7-1 as passed through to the ESI, the device prepares to conmunicate with
the encl osure by executing a Di scovery phase. SEND DI AGNCSTI C conmands that do not

i nvol ve enclosure activity are handl ed by the SCSI device according to the

requi renents of the SCSI SPC 3 standard.
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If the Di scovery phase determines that the enclosure is an SFF-8045 conpli ant

encl osure, the device posts a CHECK CONDI TION status to the SCSI initiator with
sense information indicating an ASC ASCQ of UNSUPPORTED ENCLOSURE FUNCTI ON. The
devi ce negates -PARALLEL ESI to terminate the communication with the encl osure

If the Discovery phase deternmines that the enclosure is an SFF-8067 conpli ant

encl osure, but the enclosure does not assert -ENCL_ACK before the 1 second tineout

period, the device posts a CHECK CONDI TION status to the SCSI initiator with sense

i nformation indicating an ASC ASCQ of ENCLOSURE SERVI CES UNAVAI LABLE. The SEND

DI AGNCSTI C command can be tried again later or can be executed on another device in
t he sane encl osure. The devi ce negates -PARALLEL ESI to term nate the comunication
with the encl osure.

If the Di scovery phase deternmines that the enclosure is an SFF-8067 conpli ant
enclosure and is responding correctly, the device begins transm ssion of the ES
Comand phase.

The ESI Conmand transnmits the page code extracted fromthe SCSI diagnostic page to
the encl osure. The ESI command transnmits the SEND bit with a 1 value to the
enclosure. The ESI command transmits the Paranmeter Length, which is set to 4 nore
than the page length in the diagnostic page.

If the tinme between the assertion of -DSK WR by the device and the assertion of
-ENCL_ACK by the encl osure exceeds the device's tineout value (mninumtinmeout = 100
usec), the device posts a CHECK CONDI TION status to the SCSI initiator with an

ASC/ ASCQ of ENCLOSURE SERVI CES TRANSFER REFUSED. The devi ce negates -PARALLEL ESI to
termi nate the conmmunication with the encl osure

The devi ce then begins to execute the data transm ssion out to the enclosure. The
entire diagnostic page is transferred to the encl osure unchanged, including the
header (page code, reserved byte, and page | ength) and the ESI paraneters.

If the tinme between the assertion of the first -DSK WR and the first - ENCL_ACK of
the data transfer exceeds the device's tineout value (mninmumtinmeout =1
mllisecond), the device posts a CHECK CONDI TION status to the SCSI initiator with
an ASC/ ASCQ of ENCLOSURE SERVI CES TRANSFER REFUSED. The devi ce negates -PARALLEL ES
to termnate the communi cati on with the encl osure. The enclosure services processor
may refuse the transfer if the format of the comand is invalid.

If the tinme between the assertion of -DSK WR by the device and the assertion of
-ENCL_ACK by the encl osure exceeds the device's tineout value (mninmumtimeout = 100
usec), the device posts a CHECK CONDI TION status to the SCSI initiator with an

ASC/ ASCQ of ENCLOSURE SERVI CES TRANSFER REFUSED. The devi ce negates -PARALLEL ESI to
ternminate the conmmunication with the encl osure

When the transfer has been conpl eted, the device provides GOOD status to the
initiator.

Across the SCSI channel, the device requests either the nunber of bytes specified by
the allocation length in the COB or four nore than the nunber of bytes specified in
t he di agnostic page header, whichever is smaller. The sane nunber of bytes are
transferred to the enclosure by the device.

The encl osure processes the paraneters according to the requirements of the

encl osure services nodel. Optional bits and fields nmay be ignored. Any information
exceedi ng the page length actually required by the enclosure is received and
ignored. Incorrect information is not used. If the paraneter page is too short for
the requirenments of the enclosure or is truncated by an allocation |l ength shorter
t han the diagnostic page |ength, the enclosure has the choice of acting on those
values it considers valid or ignoring the entire page. Warning and error states,

i ncl udi ng those associated with invalid diagnostic page formats, may be created by
the encl osure for future transm ssion in a RECEI VE DI AGNOSTI C RESULTS st at us page.
Such states do not generate a SCSI status of CHECK CONDI TION status to the SEND

DI AGNCSTI C command.
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7.4 Transm ssion of RECElIVE DI AGNOSTI C RESULTS from encl osure (nornative)

When an SFF-8067 SCSI device receives a RECElI VE DI AGNOSTI C RESULTS command, it
exanm nes the CDB to determine the allocation length and the requested page code. |f
t he page code is fromO01l to OFh, inclusive, the device prepares to conmunicate with
t he encl osure by executing a Di scovery phase.

If the D scovery phase determines that the enclosure is an SFF-8045 conpli ant

encl osure that does not support Parallel ESI or cannot be determined to support
Parallel ESI, the device returns CHECK CONDI TI ON status to the SCSI initiator with
sense information indicating an ASC ASCQ of UNSUPPORTED ENCLOSURE FUNCTI ON. The
devi ce negates -PARALLEL ESI to terminate the communicati on with the encl osure.

If the Discovery phase deternmines that the enclosure is an SFF-8067 conpli ant

encl osure, but the enclosure does not assert -ENCL_ACK before the 1 second tineout
period, the device posts a CHECK CONDI TION status to the SCSI initiator with an

ASC/ ASCQ of ENCLOSURE SERVI CES UNAVAI LABLE. The SEND DI AGNCSTI C conmand can be tried
again later or can be executed on another device. The devi ce negates - PARALLEL ESI
to termnate the communi cati on with the encl osure.

If the D scovery phase determines that the enclosure is an SFF-8045 conpli ant

encl osure that supports Parallel ESI, the device returns the Short Enclosure Status
di agnosti ¢ page (page code 08h) described in Table 7-3, regardl ess of the requested
page. GOOD status is presented and the SCSI command is conpl eted. The devi ce negates
-PARALLEL ESI to terminate the communication with the enclosure. Bit 7 of byte 1

i ndi cates that the encl osure has been determined to be an 8045 encl osure supporting
Paral |l el ESI.

If the Di scovery phase determines that the enclosure is an SFF-8067 conpli ant
encl osure and responding correctly, the device begins transm ssion of the ES|
Comand phase.

TABLE 7-3 SPECI AL STATUS PAGE FORMAT FOR SFF- 8045 PARALLEL ESI

| Bit | 7 ] 6 | 5 | 4 | 3 2 | 1 | 0 |
| Byte | I I I I I I I I
| 0 | Page Code = Status (08 hex) |
+--- - - Fomm oo Fomm oo Fom e oo Fomm oo Fom oo oo Fom oo Fom oo oo Fomm oo +
| 1 | 8045 | EFW |P_ESI_5|P_ESI_4|P_ESI_3|P_ESI_2|P_ESI_1|P_ESI_Q]
+--- - - Fomm oo Fomm oo Fomm oo - Fomm o Fomm oo Fom e oo - Fom e oo Fom e oo - +
| 2 | Page Length (NMSB) =0 |
+--- - - o o m o et e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e eme—m—oos +
| 3 | Page Length (LSB) =0 |
+--- - - o m m o e e e o e e e e o e e e e e e e e e e e e e e e e e e e e e e e emeo—— oo +

The ESI Conmand transnits the page code specified by the SCSI CDB to the encl osure.
The ESI command transmits the SEND bit with a O value to the encl osure. For the
RECEI VE DI AGNCSTI C RESULTS command, the Parameter Length field shall be 0.

If the tinme between the assertion of -DSK WR by the device and the assertion of
-ENCL_ACK by the encl osure exceeds the device's tineout value (mninumtinmeout = 100
usec), the device posts a CHECK CONDI TION status to the SCSI initiator with an

ASC/ ASCQ of ENCLOSURE SERVI CES TRANSFER REFUSED. The devi ce negates -PARALLEL ESI to
term nate the comuni cation with the encl osure.

The device then begins to execute the data transm ssion fromthe encl osure. The
entire diagnostic page is transferred fromthe encl osure unchanged, including the
header (page code, summary byte, and page | ength) and the encl osure service
paraneters. The device uses bytes 2 and 3 of the header to deternmine the total page
length to be transferred. The device requests a nunber of bytes equal to the smaller
of the total page length or the allocation |ength.
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If the tinme between the assertion of the first -DSK RD and the first - ENCL_ACK of
the data transfer exceeds the device's tineout value (mninmumtinmeout =1
mllisecond), the device posts a CHECK CONDI TION status to the SCSI initiator with
an ASC/ ASCQ of ENCLOSURE SERVI CES TRANSFER REFUSED. The devi ce negates -PARALLEL ES
to termnate the communicati on with the encl osure.

If the tinme between the assertion of -DSK RD by the device and the assertion of
-ENCL_ACK by the encl osure exceeds the device's tineout value (mninmumtinmeout = 100
usec), the device posts a CHECK CONDI TION status to the SCSI initiator with an

ASC/ ASCQ of ENCLOSURE TRANSFER FAI LED. The devi ce negates - PARALLEL ESI to term nate
the communi cation with the encl osure.

When the transfer has been conpl eted, the device provides GOOD status to the
initiator.

The SCSI device assumes no responsibility for providing correct paraneters. If the
Page Length is shorter than the Allocation Length, the SCSI device transfers only

t he nunber of bytes calculated for the total page | ength (Page Length + 4 bytes)
fromthe enclosure and to the initiator. If the Page Length is longer than the

Al l ocation Length, the SCSI device transfers only the nunber of bytes indicated by
the Allocation Length fromthe enclosure and to the initiator. In that case, the
Page Length in the page header is the value provided by the enclosure, which shal
reflect the full page length that would be transferred if the Allocation Length were
| arge enough. It is not an error if a RECElIVE DI AGNOSTI C RESULTS conmand i s execut ed
with an Allocation Length different than the Page Length + 4.
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7.5 SES sense codes (informative)

TABLE 7-4 ASC/ ASCQ DEFI NED FOR ESI CONDI TI ONS

S o e e e e e e e e e e e e e e e e e e e e e e e e e e e oo +
| ASC/ ASCQ | Def i ni tion |
oo o e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e m oo +
| 35h/00h | ENCLOSURE SERVI CES FAI LURE |
oo o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m oo +
| 35h/01h | UNSUPPORTED ENCLOSURE FUNCTI ON |
oo o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e +

| 35h/02h | ENCLOSURE SERVI CES UNAVAI LABLE |
| 35h/03h | ENCLOSURE SERVI CES TRANSFER REFUSED |

8. Enclosure initiated ESI transfer (optional)

Encl osure initiated ESI (EIE) provides a neans for the enclosure to request
information or action froma SCSI device that supports an 8067 ESI interface. The
transfer of information is independent of the SCSI interface. The format of the
information, however, is simlar to the SES information transferred on the SCS
interface for ease of inplenentation

8.1 EIE D scovery

A di scovery phase is defined to allow the enclosure to initiate an infornmation
request and allow the SCSI device to detect the request. If the SCSI device supports
detection of the Un-Mated condition of the START 1 and START 2 signals, Case 1, and
supports Enclosure Initiated ESI (EIE) transfers, it nonitors the START_1 and
START 2 signals. On detecting a transition froma valid mated condition, Case 2, 3,
or 4, to a different case, the device asserts -PARALLEL ESI. To avoid a fal se spin-
down due to a handshake tineout, initiating an EIE transfer by changing froma mated
condition to the unmated condition is not recommended. If the enclosure is
requesting a transfer with a case change, it returns the START_1 and START 2 signals
to the original mated condition a mnimumof 100 nanoseconds before asserting the -
ENCL_ACK signal. The di scovery phase continues as described in 6.4.2.1. Figure 8-1
illustrates a successful discovery of an EIE transfer request.
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START 1/ START 2 X X
--> | | <-- 1 sec nax device del ay
-->| | <-- 100 nsec mn enclosure del ay

- PARALLEL ESI \
-->| | <-- 1 usec nmax enclosure del ay
-->| |<-- 3 usec max SEL_n rise tine

- DSK_WR SEL_6 / \ /
- DSK_RD SEL_5 / \ /
D( 0: 3) SEL_(0: 3) /-SEL_ID(0: 3) XKXKKXK
- ENCL_ACK SEL_4 / \ /
-- > | <-- 1 second nmax encl osure del ay
N N N N N
| |
*1 *2 *3 *4 *5

*1 Encl osure Services Processor changes START 1 and START 2 to indicate that it is
requesting conmuni cation with the SCSI device

*2 SCSI device asserts -PARALLEL ESI to indicate it is ready to begin comunication
with the Encl osure Services Processor

*3 SCSI device determ nes that enclosure is SFF-8067 conpliant by noting that
SEL_(0:3) bits have inverted and that SEL_5 and SEL_6 have the value that the device
is presenting.

*4 The Encl osure Services Processor returns START 1 and START 2 to Case 2,3, or 4.
*5 The Encl osure Services Processor asserts -ENCL_ACK and di scovery continues as
described in 6.4.2.1.

FI GURE 8-1 ENCLOSURE | NI TI ATED ESI REQUEST

If discovery determ nes the encl osure does not support an 8067 capable interface or
the encl osure has driven the START 1 and START 2 signals to an unmated condition and
does not return the START 1 and START 2 signhals to a valid nated condition, the

devi ce negates -PARALLEL ESI and prepares for power renoval as described in 6.4.1.2.
Figure 8-2 shows a case where the encl osure does support 8067 ESI transfer but the
enclosure is requesting the device to prepare for renoval .

START_1/ START_2 X
--> | | <-- 1 sec nax device del ay

- PARALLEL ESI \ /
-->| |<-- 1 usec max enclosure del ay
--> 5 ms | <--max device del ay
-->| |<-- 3 usec max SEL_n rise tine

- DSK_WR SEL_6 / \ /
- DSK_RD SEL_5 / \ /
D( 0: 3) SEL_(0: 3) /-SEL_ID(0: 3) XKKXKKXK
- ENCL_ACK SEL_4 / \ /
-- > | <-- 1 second max encl osure del ay
N N N N N
| I I
*1 *2 *3 *4 *5

*1 Encl osure Services Processor negates START_1 and START 2 to indicate that it is
requesting communi cati on with the SCSI devi ce.
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*2 SCSI device asserts -PARALLEL ESI to indicate it is ready to begin comunication
with the Encl osure Services Processor

*3 SCSI device determnes that enclosure is SFF-8067 conpliant by noting that
SEL_(0:3) bits have inverted and that SEL_6 and SEL_7 have the value that the device
is presenting.

*4 The Enclosure Services Processor asserts -ENCL_ACK to indicate it is ready to
begi n conmuni cation with the SCSI devi ce.

*5 The SCSI device negates -PARALLEL ESI to end the ESI transfer and prepares for
power renoval as described in 6.4.1.2.

FI GURE 8-2 PREPARE FOR REMOVAL
8.2 EIE operations

Fol | owi ng successful discovery of an EIE transfer request, the SCSI device transfers
an ESI command to the enclosure using the wite and conmand phase procedure defined
in 6.4.2.2. The contents of the command are defined in 8.3. The device follows the
command with a read phase procedure as described in 6.4.2.3 to retrieve the transfer
request information fromthe enclosure. The definition of the enclosure request is
in 8.3.

If the enclosure is requesting information, the SCSI device sends an ESI comrand
with Send = 1 to indicate to the enclosure it is ready to transfer the requested
information. The command is followed by a wite of the information requested by the
enclosure. This information is defined in 8 3. Following the wite, the device
negates -Parallel ESI to end the operation. Figure 8-3 is a sumary of these
oper ati ons.

-Parallel ESI \ /

ESI | NTF X X X X X X
SEL I D Di scovery Command Read Command Wite SEL ID

FI GURE 8-3 EI E OPERATI ON PHASES

If any errors or timeouts are detected during the EIE operation, the SCSI device
aborts the operation and conti nues nornal operation. Errors are not reported.

8.3 Enclosure requested infornmation

If the encl osure services interface transfer is initiated by the enclosure, the SCS
devi ce sends ESI Command Phase information as defined in Table 7-2 to the encl osure
foll owi ng successful discovery. The page code in the ESI command is 00h. This page
code is reserved for SCSI diagnostic conmands between the host and the SCSI device
and will not appear in ESI transfers initiated by SCSI commands. The ESI conmand is
a read operation, SEND=0, with paraneter |length of 6h

The encl osure responds to the ESI command fromthe SCSI device with an ESI request

as defined in Table 8-1. The information requested by the enclosure is identified by
the action code. Table 8-2 defines the action codes.
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TABLE 8-1 ENCLOSURE REQUEST

| Bit] 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 |

| Byte | I I I I I I I I

| O | Page Code (00h) |

+-- - - - T N N . +

| 1 | Action Code |

+-- - - I N N N . +

| 2 | O 0 0 0 0 0 0 0 |

| | Reser ved |

+-- - - - I N N .. +

| 3 | Action Specific |

+---- - N N N N +

| 4 | (NVBB) Par amet er Length

| 5 | (LSB) |

+ + +
The paraneter length in the enclosure request is set by the enclosure to the nunber
of bytes it is requesting including the four header bytes. The SCSI device sends the
actual length of the requested information or the length identified in the request

par anet er
devi ce ends the ESI

If the ESI request

| engt h whi chever

is less. If the paraneter length is equa

transfer by negating Parallel ESI.

TABLE 8-2 ACTI ON CODES

o m o e e e e e e e e e e e e e e e e e e e e e me s +
| Action Code | Description |
o m o e e e e e e e e e e e e e e e e e e e e me oo +
| 00h | Device Standard Inquiry Data |
o m e e e e e e e e e e e e e e e e e e e e e me oo +
| 01h | Device Addresses |
o m e e e e e e e e e e e e e e e e e e e e e mem s +
| 02h | Loop Position Map |
o m m e e e e e e e e e e e e e e e e e e e e mee oo +
| 03h | Initiate Loop Initialization

o m e e e e e e e e e e e e e e e e e e e e e me— oo +
| 04h | Device ldentification

o m m e e e e e e e e e e e e e e e e e e mem s +
| 05h | Device Tenperature |
o m o e e e e e e e e e e e e e e e e e e e e me— oo s +
| 06h | Port Paraneters |
o m e e e e e e e e e e e e e e e e e e mee oo +
| 07h | Link Status |
o m e e e e e e e e e e e e e e e e e e e mem oo +
| 08h | Spi n- Down Contr ol |
o m e e e e e e e e e e e e e e e e e e e e mem s +
| 09h | Request ESI Data Validation

o m e e e e e e e e e e e e e e e e e e e mem oo +
| OAto 7Fh | Reserved |
o m e e e e e e e e e e e e e e e e e e e e e mee oo +
| 80 to FFh | Vendor Specific |
o m m e e e e e e e e e e e e e e e e e mee oo +

contains a valid Action Code and non-zero Paraneter

device responds with a wite operation with the requested information

to 0, The SCS

Length, the
Table 8-3

defines the format of the ElIE page.
for the identified action codes.

The Initiate Loop Initialization Action Code (03h) does not
The Action Specific bits in the Encl osure Request

information to the encl osure.

Tabl es 8-4 through 8-14 define the page contents

i nclude a transfer of

define the operation to be perforned. See Table 8-7.
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For Vendor Specific Action Codes, the definition of the Action Specific bits is

vendor specific. For the other Action Codes defined in Table 8_2, the Action
Specific bits are 0 and ignored.

40-pin SCA-2 Connector w Bidirectional ESI Page 34



Publ i shed SFF-8067 Rev 3.6

TABLE 8-3 ENCLOSURE | NI TI ATED ESI PAGE FORVAT

| Bt 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 |
| Byte | I I | | I I I I
+

| O | ESI Page (00h) |
+--- o= T o m e e e e eea oo +
| 1 | O 0 0 0 | Action Code |
+--- - - o m e e eea oo o m e e e ia oo +
| 2 | (NMBB) Page Length (n-3)

| 3 | (LSB) |
+--- o= o m o m e e e e e e e e e e e e e e e e e e e e e e e e e e eeee oo +
e |
| . | Dat a |
| n | (LSB) |
+--- - - o m o m e e e e e e e e e e e e e e e e e e e e e e e e e e meeomoooo +

| Bt 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 |
| Byte | I | | I I I I I
| O | ESI Page (00h) |
+--- - - o m e e e eeo oo T +
| 1 | O 0 0 0 | Action Code (00h) |
+--- o= o m o o e e e e e e e e e e e e e e e e e e e e e e e e e mmeomooos +
| 2 | (MBB) Page Length (24h)

| 3 | (LSB)|
+--- - - o m o e e e e e e e e e e e e e e e e e e e e e e e e m e mee——ooos +
e |
| . | I nquiry Data |
|39 | (LSB) |
+--- o= o m o o e e o e e e e e e e e e e e e e e e e e e e e e e meeo—oooo +

Inquiry Data - The first 36 bytes of Standard Inquiry data. —See SPC-4. Note: the
vendor specific, VS, bit in byte 6 is not valid.
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TABLE 8-5 DEVI CE ADDRESSES PAGE
| Bit] 7 | 4 | 3 0 |
| Byte | | | I
| O | ESI Page (00h) |
+--- o= T o m e e e e eea oo +
| 1 | O 0 | Action Code (0lh) |
+--- - - o m o m e e e e e e e e e e e e e e e e e e e e e e e e e e mmeemooon +
| 2 | (NMBB) Page Length (24h) |
| 3 | (LSB)|
+--- oo s +
| 4 | (MBB) I
| . Node Nane |
| 11 | (LSB) |
+--- - - o m o e e e e o e e e e e e e e e e e e e e e e e e e e e e e mmeo oo +
| 12 | Port A (01h) |
+--- - - o m o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e eemm—ooo +
| 13 | (MBB) o I
| . Port A Port_ldentifier |
| 15 | (LSB) |
+--- o= o m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e meeomoooo +
| 16 | Port A Position |
+--- - - o m o e e e o e e e e e e e e e e e e e e e e e e e e m e eeeomoooo +
| 17 | O 0 0 0 |
+--- - - o m m o e e e e e e e e e e e e e e e e e e e e e e e e e meeooo oo +
| 18 | (MBB) I
| . Port A Name |
| 25 | (LSB) |
+--- o= o m o m e e e e e e e e e e e e e e e e e e e e e e e e e e e mme———ooo +
| 26 | Port B (02h) |
+--- - - o m o o e e o e e e e e e e e e e e e e e e e e e e e e e e e eeom—ooo +
| 27 | (MBB) o I
| . Port B Port_ldentifier |
| 29 | (LSB) |
+--- - - o m o o e e o e e e e e e e e e e e e e e e e e e e e e e e ememo—ooo +
| 30 | Port B Position |
+--- - - o m o m e e e e e e e e e e e e e e e e e e e e e e e e e eemo—ooo +
| 31 | O 0 0 0 |
+--- - - o m m e e e o e e e e e e e e e e e e e e e e e e m e e eeoo— oo +
| 32 | (MBSB) I
| . Port B Name |
| 39 | (LSB) |
+--- o= o m o o e e o e e e e e e e e e e e e e e e e e e e e e e meaom—ooo +

Initialization Loop Position (LILP) Frane.
value of FFh is returned in the Port Position field.
Port Nane: A 64-bit Fi bre Channe

SFF-8067 Rev 3.6

Node Nane: A 64-bit Fibre Channe
Port Ildentifier:
the current FCG-AL AL _PA for this port.
value of FF FF FFh is returned in the Port ldentifier field.

Port Position:

uni que Nane_ldentifier assigned to the device.
The FC 24-bit address assigned to the port.
If the port does not have a Port_ldentifer,

The | ower byte is

The of fset value for this port's AL PAin the FCAL AL Loop

40- pin SCA-2 Connector w Bidirectional ES

If the port does not have an AL_PA a

uni que Name_ldentifier assigned to the Port.
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O fset:
t he nunber
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TABLE 8-6 LOOP PCSI TI ON VAP PAGE

| Bt 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 |
| Byte | I I | | I I I I
| O | ESI Page (00h) |
+--- o= T o m e e e e eea oo +
| 1 | O 0 0 0 | Action Code (02h) |
+--- - - o m o m e e e e e e e e e e e e e e e e e e e e e e e e e e mmeemooon +
| 2 | (NMBB) Page Length (m 3) |
| 3 | (LSB)|
+--- oo s +
| 4 | Ofset Port A (n-4) |
+--- - - o m o e e e e o e e e e e e e e e e e e e e e e e e e e e e e mmeo oo +
o e |
| . | Loop Map Port A |
| n | (LSB)|
+--- - - o m o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e eemm—ooo +
| n+l | Ofset Port B (nmn+l) |
+--- o= o m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e meeomoooo +
| n+2 | (MBB) |
|- I
| . | Loop Map Port B |
| m | (LSB)|
+--- - - o m o e e e o e e e e e e e e e e e e e e e e e e e e m e eeeomoooo +

The offset field fromthe FC-AL LILP frame. The offset field indicates
of bytes in the Loop Map. A value of 00h indicates the Loop Map i s not

avail abl e for the port.
Loop Map: Valid AL_PA entries fromthe payl oad of the FG-AL LILP frame. Only the
valid AL PA entries are transferred to mnimze the transfer tine on the ES|

i nterface.

LI P Loo
Process on
ori gi nates
LI P(F7, F7)

40- pin SCA-2 Connector w Bidirectional

The maxi mum Loop Map size is 127 bytes.

TABLE 8-7 | N TIATE LIP ACTI ON SPECI FI C BI TS
----------------------------------------- e
0 0 0 0 0 0 | LIP | LIP |
| Loop | Loop |
| B | A |
----------------------------------------- e
p ABBits: Wen set to a 1, the device enters the Loop Initialization

either loop A, B, or both as indicated by these bits. The device
a LIP(F7,AL_PS) if it has a valid AL_PA. The device originates a
if it does not have a valid AL _PA
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TABLE 8-8 DEVI CE | DENTI FI CATI ON PACE

| Bt 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 |
| Byte | I I | | I I I I
| O | ESI Page (00h) |
+--- o= T o m e e e e eea oo +
| 1 | O 0 0 0 | Action Code (04h) |
+--- - - o m o m e e e e e e e e e e e e e e e e e e e e e e e e e e mmeemooon +
| 2 | (NMBB) Page Length (n-3)

| 3 | (LSB)|
+--- oo s +
e |
| . | Device ID Data |
| n | (LSB)|
+--- - - o m o e e e e o e e e e e e e e e e e e e e e e e e e e e e e mmeo oo +

Device |ID Data: The device ID data is the contents of the SCSI Device
Identification VPD page (83h). See SPC-4.

TABLE 8-9 DEVI CE TEMPERATURE

| Bit] 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 |
| Byte | I | | I I I I I
| O | ESI Page (00h) |
+--- - - T o m e e e eeo s +
| 1 | O 0 0 0 | Action Code (05h) |
+--- o= o m m o e e e e e e e e e e e e e e e e e e e e e e e e e e meeo—oooo +
| 2 | (NMBB) Page Length (06h)

3 | (LSB) |
+--- - - o m o o e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeomooos +
| 4 | Tenperature |
+--- - - o m m e e e o e e e e e e e e e e e e e e e e e e e e e e e e eeoo—ooo +
| 5 | I
| . | Reser ved |
9 | I
+--- - - o m o o e e e e e e e e e e e e e e e e e e e e e e e e e e e meeoo—ooo +

Tenperature: The val ue of the device tenperature sensor in degrees Cel sius,
of fset by +20 degrees. The range expresses a tenperature between -19 and +235
degrees Cel sius. The value of 0 is reserved.
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TABLE 8-10 PORT PARAMETERS

| Bit] 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 |
| Byte | I I | | I I I I
| O | ESI Page (00h) |
+--- o= T o m e e e e eea oo +
| 1 | O 0 0 0 | Action Code (06h) |
+--- o= o m m o e e e e e e e e e e e e e e e e e e e e e e e e e e e meee oo +
| 2 | (NMBB) Page Length (06h) |
| 3 | (LSB)|
+--- o= o m o o e e o e e e e e e e e e e e e e e e e e e e e e e e e mee— oo +
| 4 | Devi ce Capabilities |
I I I
+--- o= o m o o e e o e e e e e e e e e e e e e e e e e e e e e e e e mee— oo +
| 5 | Reser ved | LSP |
I I | CHG |
+--- o= o m o o e e o e e e e e e e e e e e e e e e e e e e e e e e e mee— oo +
| 6 | O | O | Port AlPort Al O | Port A |
| | | | Link |Bypass| | Link Rate |
I I I | Fail | | I I
+--- o= o m o o e e o e e e e e e e e e e e e e e e e e e e e e e e e mee— oo +
| 7 | Reser ved |
+--- o= o m o e e e e e e e e e e e e e e e e e e e e e e e e eee—mooon +
| 8 | O | O | Port B|Port B] O | Port B |
| | | | Link |Bypass| | Link Rate |
I I I | Fail | | I I
+--- - - o m o o e e e e e e e e e e e e e e e e e e e e e e e emeomooon +
| 9 | Reser ved |
+--- - - o m o o e e e e e e e e e e e e e e e e e e e e e e e emeomooon +

Device Capabilities - This is a bit significant field that indicates
whi ch Device Control Codes as defined in SFF 8045 are supported by
the device. Aone in a bit position indicates the correspondi ng Devi ce
Control Code is supported, e.g. a one in bits 7 and 6 indicates that
Devi ce Control Codes 7 and 6 are supported. This indicates the device
supports Fibre Channel link rates of 1 and 2 GHz.

LSP CHG (Link Status Page Change) - Aone in this field indicates
the data in the Link Status Page has changed since the enclosure | ast
read the Link Status Page. A zero indicates the Link Status Page data
has not changed. Wien the encl osure reads the Link Status Page, this bit
is cleared.

Port Link Fail - Aone inthis field indicates the device is currently
detecting a Loop Failure condition as defined in FG-AL for the port.

Port Link Rate - This field is the value defined for the Fibre Channe
link rate by the Device Control Code inputs in SFF 8045, i.e., 7
represents 1Ghz.

Port Bypass - Aone in this field indicates the device is asserting the
-ENBL BYP CH signal in the SCA connector for the port. A zero
i ndicates the device is not requesting bypass.
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TABLE 8-11 LINK STATUS PAGE
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| Bit] 7 | 6 | 5 | 4 | 3 | 2 0 |
| Byte | I I | | I I
| O | ESI Page (00h) |
+--- o= T o m e e e e eea oo +
| 1 | O 0 0 0 | Action Code (07h) |
+--- - - o m o m e e e e e e e e e e e e e e e e e e e e e e e e e e mmeemooon +
| 2 | (NMBB) Page Length (60h) |
| 3 | (LSB)|
+--- oo o m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmeem—oan +
| 4 | (MBB) , , I
| . | Link Failure Count, Port A |
7 | (LSB)|
+--- - - o m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e eee—mooos +
| 8 | (MBB) I
| . | Loss of Sync Count, Port A |
| 11 | (LSB) |
+--- - - o m m o e e e e e e e e e e e e e e e e e e e e e e e e e e mee——ooos +
| 12 | (MBB) | |
| . | Loss of Signal Count, Port A |
| 15 | (LSB) |
+--- o= o m o o e e e e e e e e e e e e e e e e e e e e e e e e e mmeomooos +
| 16 | (MB) |
| . | Primtive Sequence Protocol Error, Port A |
| 19 | (LSB) |
+--- - - o m o e e e e e e e e e e e e e e e e e e e e e e e e m e mee——ooos +
| 20 | (MBB) | o |
| . | Invalid Transm ssion Wrd Count, |
| 23 | (LSB) |
+--- o= o m o o e e e e e e e e e e e e e e e e e e e e e e e e e meeoooooo +
| 24 | (MBB) | |
| . | Invalid CRC Count, Port A |
| 27 | (LSB) |
+--- o= o m m o e e e e e e e e e e e e e e e e e e e e e e e e m e e eeo— oo +
| 28 | (MBB) o |
| . | LIP F7 Initiated Count, Port A |
| 31 | (LSB) |
+--- o= o m o o e e o e e e e e e e e e e e e e e e e e e e e e e emeoooooo +
| 32 | (MBB) | |
| . | LI P F7 Received Count, Port A |
| 35 | (LSB) |
+--- - - o m o e e e e o e e e e e e e e e e e e e e e e e e e e e e eeeom—ooo +
| 36 | (MBB) o |
| . | LIP F8 Initiated Count, Port A |
| 39 | (LSB) |
+--- - - o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e eeemm—ooo +
| 40 | (MBB) | |
| . | LI P F8 Received Count, Port A |
| 43 | (LSB) |
+--- o= o m o o e e o e e e e e e e e e e e e e e e e e e e e e e meomoooo +
| 44 | I
| . | Reserved |
| 51 | I
+--- o= o m m o et e o e e e e e e e e e e e e e e e e e e e e e eamm—oos +
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| 52 | (MBB) , , I
| . | Li nk Failure Count, Port B

| 55 | (LSB) |
+--- o= T +
| 56 | (MBB) I
| . | Loss of Sync Count, Port B

| 59 | (LSB)|
+--- o= T +
| 60 | (MBB) , I
| . | Loss of Signal Count, Port B

| 63 | (LSB) |
+--- oo o m m m e e e e e e e e e e e e e e e e e e e e e e e e e e meem oo +
| 64 | (MBB) L I
| . | Primtive Sequence Protocol Error, Port B

| 67 | (LSB)|
+--- - - o m o e e e e e e e e e e e e e e e e e e e e e e e e e e eee——oooo +
| 68 | (MBB) , o I
| . | Invalid Transm ssion Wrd Count, Port B

| 71 | (LSB) |
+--- - - o m o o e e e e e e e e e e e e e e e e e e e e e e e e e meemmoooo +
| 72 | (MBB) , I
| . | Invalid CRC Count, Port B

| 75 | (LSB) |
+--- o= o m o o e e e e e e e e e e e e e e e e e e e e e e m e meemmoooo +
| 76 | (MBB) o I
| . | LIP F7 Initiated Count, Port B

| 79 | (LSB) |
+--- - - o m o e e e e e e e e e e e e e e e e e e e e e e e e e m e eeeo——ooo +
| 80 | (MBB) , I
| . | LI P F7 Recei ved Count, Port B

| 83 | (LSB) |
+--- o= o m o o e e o e e e e e e e e e e e e e e e e e e e e e e e mmeom—ooo +
| 84 | (MBB) o I
| . | LIP F8 Initiated Count, Port B

| 87 | (LSB) |
+--- o= o m o m e e e e e e e e e e e e e e e e e e e e e e e m e meeoooooo +
| 88 | (MBB) , I
| . | LI P F8 Recei ved Count, Port B

| 91 | (LSB) |
+--- o= o m m o e e e e e e e e e e e e e e e e e e e e e e e e m e mme—o—ooo +
| 92 | I
| . | Reserved |
| 99 | I
+--- - - o o m e e e e e e e e e e e e e e e e e e e e e e e m e eeaoo—ooo +

Note: Inplenentation of the fields in this page is optional. A value of
zero either indicates the field is not supported or no count has occurred.

When t he device changes a value in this page, the device sets the LSP CHG bit
in the Port Paraneter Page. The enclosure may poll the Port Paraneter Page
to determine if it needs to read and process the Link Status Page. Wen the
Link Status Page is read by the enclosure the LSP CHG bit is cleared.
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The following fields are extracted fromthe FGCFS-2 defined Link Error Status
Bl ock, LESB:

Link Failure Count - Count of the nunber of Loss of Sync conditions that
have occurred on the port which exceeded 100 nS in duration.

Loss of Sync Count - Count of the nunber of short (< 100 nS) Loss of
Synchroni zati on conditions that have occurred on the port.

Loss of Signal Count - Count of the nunber of Loss of Signal conditions on
the port.

Primtive Sequence Protocol Error - Count of the nunber of FC-FS-2 defined Prinmitive
Sequence Protocol Errors on the port. This field is not valid in | oop node.

Invalid Transm ssion Wrd Count - Count of the nunber of invalid transm ssion
wor ds/ Running Disparity errors that have been detected on the port.

Invalid CRC Count - Count of the nunber of wite data franes that have been received
with invalid CRCs on the port. These errors are only detected when this device is
the target of the data transfer.

The following fields are unique to | oop node:

LIP F7 Initiated Count - Count of the nunber of loop initialization processes
originated by the port with LIP —F7's (Initialize LIP).

LI P F7 Received Count - Count of the nunber of loop initialization processes
initiated on the port by receiving LIP-F7's (Initialize LIP).

LIP F8 Initiated Count - Count of the nunber of loop initialization processes
originated by the port with LIP —F8 s (Failure LIP).

LI P F8 Received Count - Count of the nunber of loop initialization processes
initiated on the port by receiving LIP-F8 s (Failure LIP).
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TABLE 8-12 SPI N-DOMN CONTROL ACTI ON SPECI FI C BI TS

o m m e e e e e e e e eea—moon S R R +
| O 0 0 0 0 | Read | Enabl e| Enabl e|
| | Status| Spin | Spi nDn|
| | | Down | Crl |
o m m e e e e e e e e eea—moon S R R +

I f the device supports the Spin-Down Control action code, it shall support the
unmat ed spi n-down option defined in SFF 8045.

Read Status - Wien this bit is a one, the device ignores the state of the Enable
Spi n Down and Enable SpinDn Ctrl bits in the request and returns the current state
of these enables without changing their state. Wen this bit is a zero, the device
updates the state of Enable Spin Down and Enable SpinDn Ctrl as directed by the
corresponding bits in the request.

Enabl e Spin Down - Wen this bit and the Enable SpinDn Ctrl bit are ones, the device
performs a spin-down if the Unmated Case is present on the notor control |ines at
the end of Enclosure Initiated ESI discovery. The Enable Spin Down bit is valid for
a maxi mum of 3 seconds ( a one shot ). The enclosure sets this bit prior to invoking
an Unmated Case to spin the device down. Wien this bit is a zero and the Enable
SpinDn Ctrl bit is a one, the device does not spin-down on the detection of an
Unmat ed Case on the notor control |ines.

Enabl e SpinDn CGrl - Wen this bit is a one, the device only perforns a spin-down if
t he Enabl e Spin-Down bit is a one. Regardless of the state of this bit, the device
performs the di scovery process of Enclosure Initiated ESI and any associ at ed
transfer on detecting the Unmated Case. Wien this bit is a zero and the Unnmated Case
is present at the conpletion of Enclosure Initiated ESI discovery, the device
performs a spin-down. Device inplenmentations may default this bit to a one.

After processing a Spin-Down Control Enclosure Request, the device responds with the
resulting status of the Spin-Down Control bits as formatted in Table 8-13.

TABLE 8-13 SPI N-DOAN CONTROL STATUS

| Bit] 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 |
| Byte | I I I I I I I I
| O | ESI Page (00h) |
+--- o= T o m e e e eeo s +
| 1 | O 0 0 0 | Action Code (08h) |
+--- - - o m o m e e o e e e e e e e e e e e e e e e e e e e e e e e e eme—mooon +
| 2 | (NMBB) Page Length (06h) |
| 3 | (LSB) |
+--- - - o m m e e e e e e e e e e e e e e e e e eeeo——oos S Fo-m - +
| | O 0 0 0 0 0 | Enabl e| Enabl e|
| 4 | | Spin | SpinDn|
| | | Down | Crl |
+--- - - o m m e e e e e e e e e e e e e e e e e eeeo——oos Fom e +
| 5 | I
| . | Reser ved |
9 | I
+--- - - o m o m e e e e e e e e e e e e e e e e e e e e e e e e e e e eee—mooos +
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TABLE 8-14 ESI Data Validation Accept

| Bt 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 |
| Byte | I I | | I I I I
| O | ESI Page (00h) |
+--- o= T o m e e e e eea oo +
| 1 | O 0 0 0 | Action Code (09h) |
+--- o= o m m o e e e e e e e e e e e e e e e e e e e e e e e e e e e meee oo +
| 2 | (NMBB) Page Length (02h) |
| 3 | (LSB)|
+--- o= o m o o e e o e e e e e e e e e e e e e e e e e e e e e e e e mee— oo +
| 4 | 1 0 1 0 0 1 0 1 |
I I (A5h) I
+--- o= o m o o e e o e e e e e e e e e e e e e e e e e e e e e e e e mee— oo +
| 5 | Reser ved |
+--- o= o m o o e e o e e e e e e e e e e e e e e e e e e e e e e e e mee— oo +

9. ESI Data Validation (optional)

ESI Data Validation (EDV) provides a nmechanismto verify correct data is transferred
over the ESI. This function is optional wth support discovered by negotiation. Wen
EDV is enabl ed, a checksumis cal cul ated and appended to each ESI transfer phase,

ESI command, data, and Encl osure request.

9.1 EDV Negotiation

The negotiation for EDV may either be originated by the device or by the enclosure.
This covers the cases of ESI transfers originated by SES requests fromthe host and
El E requests. Wien EDV support is successfully negotiated, all subsequent transfers
originated by the device or the enclosure use EDV. Although the negotiation to
enabl e EDV may occur at anytinme, it is reconmended that know edge of EDV being
enabl ed be retained.

9.1.1 Device originated EDV

A devi ce supporting EDV requests EDV be enabl ed when it receives froma host the
first SCSI command initiating an ESI transfer request. The device requests EDV by
originating an ESI transfer and sending an ESI comand with a page code of 00h, SEND
bit is 0 and the REQ EDV bit is set to a 1. See Section 7.2. After transferring the
comand the device enters a read phase.

An encl osure that supports EDV responds to the EDV request by sending the ESI Data
Val i dation Accept as defined in TABLE 8-14. The device conpl etes the request EDV
transfer by negating -PARALLEL ESI and starts a new ESI transfer by reasserting
-PARALLEL ESI to conplete the transfer initiated by the comand fromthe host. On
this and subsequent transfers a checksumis appended to the ESI Commrand and data
phases.

An encl osure that does not support EDV will either not respond to the request EDV
ESI command or send data other than the accept response. The device conpletes the
request EDV transfer by negating -PARALLEL ESI and starts a new ES|I transfer by
reasserting - PARALLEL ESI to conplete the transfer initiated by the comand fromthe
host. EDV is not used on this or subsequent transfers.
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9.1.2 Encl osure originated EDV

An encl osure supporting EDV and ElE may request EDV be enabled prior to origination
of its first Enclosure Request. The enclosure requests EDV by originating an EIE
transfer and sending an Encl osure Request with an Action Code of 9h

A device that supports EDV responds to the Encl osure Request by sending the ESI Data
Val idati on Accept as defined in TABLE 8- 14.

9.1.3 Renegotiation of EDV

When t he device aborts a transfer by negating - PARALLEL_ESI or when the encl osure
aborts a transfer by failing to assert -ENCL_ACK within the tineout period, the
device shall negotiate for EDV again except as described in the next paragraph. The
renegotiation of EDV may occur inmmediately or may be postponed until another SCS
comand requesting an ESI transfer is received froma host.

A transfer that fails because the checksumis invalid shall not cause the
renegotiation of EDV. A transfer that fails on the last nibble of the checksumis
an Encl osure Services Transfer Failure as described in Section 9.3; for all other
ni bbl es, renegotiation of EDV is perforned as described in Section 9.1.1.

9.2 Checksum

When EDV is enabled, information transferred on the ESI is verified by using a
checksum The information is sunmed 8-bits wide with end off carry out of the upper
bit. This sumis subtracted from FFh. The resulting value is appended after the | ast
ni bbl e of information. The transfer length fields are not increased for the two
added ni bbl es of checksum Enabling EDV inplies the presence of the checksum

9.3 Error detection

Wien the device detects a sumerror on data received fromthe enclosure as a result
of a host request, the device returns a CHECK CONDI TI ON status w th ASC ASCQ
ENCLOSURE SERVI CES FAI LURE to the host.

When the encl osure detects a sumerror on data received fromthe device as a result
of a host request, the enclosure withholds -ENCL_ACK on the |ast nibble of the sum
The device tinmes-out on -ENCL_ACK and returns a CHECK CONDI TI ON status with ASC/ ASCQ
ENCLCSURE SERVI CES FAILURE to the host.

For Enclosure Initiated ESI, the device does not report EDV errors to the host. Any
recovery or reporting is the responsibility of the enclosure. For data transfers to
the encl osure, the enclosure detects the error and the transfer is conpleted as
normal on the interface. On transfers to the device, when the device detects an EDV
checksumerror it forces a time-out on the last nibble of the transfer. The device
continues to assert -DSK RD for a mininmumof 20 nsec or until the enclosure
deasserts -ENCL_ACK after receiving -ENCL_ACK on the last nibble to fail the
transfer. The enclosure discovers the transfer failed by detecting a tinme-out on -
DSK_RD not deasserti ng.
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